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ENCYCLOPAEDIA BRITANNICA..

BOKHARA
BOKHARA, Bukhara, or Bukharia, a country and

khanate of Central Asia, in Turkistan or Indepen-

dent Tartary, lying between lat. 37° and 41° N., and long.G2°

and 69° E. Its extent has been greatly diminished during

recent years both on the N. and S.,— in the former direction

by the conquests of Russia, and in the latter by the

encroachments of Afghanistan. A considerable stretch of

country, including the important towns of Baikh, Andkhoi,

and Meimene, was at various times regarded as an integral

part of the khanate ; but at present the River Oxus forms

for the most part its southern boundary. To the AV. it is

conterminous with the khanate of Khiva and the desert of

Kharezm, which now form part of the Russian empire;

and on the E. it stretches to the khanates of Kunduz and
Khokand. Its area is estimated at 100,000 square miles.

A large part of the western half of the land consists of a

desolate steppe of argillaceous clay, broken by hills of

elate and bare granite rocks ; the eastern parts are occupied

by offshoots of the Hindu-Koh and Tien-shan ranges, and
the Pamir steppe. The cultivated land is confined almost

entirely to the immediate neighbourhood of the rivers, of

which the most important are the Amu or Oxus, the Zer-

AfTsban, and the Karshee. The Amu(Jihonor Kohik), which
only belongs to the khanate in the middle part of its course,

flows from S.E. to N.W , and varies in width from 300 to

upwards of 800 yards. The Zer Affshan, inferior to the

Amu in the volume of its waters, and superior to it in the

populousness and cultivation of its banks, rises in the high

lands east of Samarkand, and, passing north of that city

and of Bokhara, forms a lake in the province of Karakul
about 25 miles in length. Its whole course is about 340
iuiles. The Karshee rises in the mountains to the S.E. of

Samarkand, and passes through Shehr-Sebz and Karshee,

below which it is lost in Aie desert.

There are no gold mines in Bokhara, but that metal is

found among the sands of the Oxus in greater abundance,
perhaps, than in any of the other rivers which flow from
the Hindu-Koh. The climate of Bokhara is exposed to

great variations. In summer the heat is often very great,

and in winter the cold is proportionally severe. The frosts

commence about the end of November, and continue till

towards the end of April. The Amu is generally frozen I

over for some weeks in winter eo as to be passable for

caravans. In the desert the heat in summer exceeds 100*
Fahr. Thunder-storms and earthquakes are not unfrequent,
especially in the spring ; and there are sometimes violcHt

tornadoes, generally blowing from the N.W.
The population of Bokhara, composed of Tadjiks,.

Arabs, Uzbeks, Turkomans, Persians, Mervi, and Jews, may
be estimated at between 1,000,000 and 2,000,000. Me-
yendorflf estimates it at 2,'478,000, Khanikoff at from
2,000,000 to 2,500,000, Burnes at less than 1,000,000,"
and Wolff at 1,200,000. The Tadjiks are the aborigines
of the country, and are said to have come from the west,
and settled on the banks of the Zer-Affahan at a time when
the country was uninhabited, and a jungle of reeds covered
the place where the town of Bokhara now stands. Except
in the town of Bokhara, where they constitute the majority
of the population, there are few Tadjiks now in the khanate.
They are mostly engaged in commerce, are peaceful or even
cowardly in their disposition, and are characterized by avar-

ice, faithlessness, and deceit. They are usually tall, with
handsome and regular features, fair complexion, and black
eyes and hair. The number of Arabs, though not consider-

able, exceeds that of the Tadjiks. They are the descendants
of the followers of Kutribe, who conquered the country about
the beginning of the 8th century, and compelled the in-

habitants to adopt the Mahometan faith. Their numbers
are stated at 00,000, and they inhabit the northern part of

the khanate, especially the neighbourhood of Vardanzi and
Vafkend. Like their ancestors they still continue to lead

a wandering life, their chief occupation being the tending
of their flocks. Their moral qualities seem to be of a
higher character than those of the Tadjiks. The Uzbeks,
the last people that conquered this country, are the most
numerous, and are at present the dominant race. They
are divided into a number of tribes, of which the principal

is that of Manghit. To it the reigning dynasty belongs.

Some of the Uzbeks are nomadic in their habits, others
are engaged in agriculture or live in towns. They are more
bold and straightforward in their manners than the Tadjiks,
but have unfortunately degenerated from contact with that
race. Tliere are a considerable number of Persians in

Bokhara, most of whom have been brought as slaves from
their native country. They are readily distinguished by
the regularity of their features, and their bushy black

IV — 1.



BOKHARA
hair. Large numbers of them rise by their intelligence and
faithfulness to occupy important situations. ' Although
outwardly conforming to the faith and manners of the

country, they cordially hate the native races, and are ready

to hail with joy any political revolution which might shake

the power of the Uzbeks. The Jews, though long estab-

lished in the country, form but a very inconsiderable part

of its inhabitants. They are chiefly to be found in Bokhara

flnd some of the larger towns, where they have separate

quarters assigned to thera. Their privileges are very

restricted The Mervi, who number about 40,000, are the

people who were transplanted from the city of Merv on its

destruction about 1810 by Eiaiir Said Khan. The Turko-

raan and Kirghiz part of the population is wholly nomadic,

and is chiefly to be found in the regions south of the Oxus.

Vegouble The orchards in the neighbourhood of the larger towns
products.

' ^re numerous and highly cultivated. They produce grapes,

figs, peaches, pemegranates, apricots, plums, apples, pears,

and quince.3. The cultivation of cotton, tobacco, and
lucerne^ is extensively carried on, as is also that of the

mulberry, beet, cabbage, carrots, radishes, onions, cucum-

bers, pease, beans, lentils, melons, and pumpkins. The soil

being of a saline nature requires to be cultivated with some

care, so that it is found to be mucli more profitably laid

out in gardens than in fields ; indeed, the returns from the

former exceed by sevenfold the returns from the same
quantity of the latter. Wheat, rice, barley, millet, and

joar (Sorghum vulgare) are the principal kinds of grain

grown. The last-named is one of the most useful pro-

ductions of the khanate, and as it is cheap and nutritious,

it forms the chief subsistence di the poor.

Animals « The horses of Bokhara are numerous, but are more
remarkable for strength than for beauty. Asses are also

very plentiful, and are large and sturdy. The camels, by
means of which the entire traffic of Bokhara is carried on,

are reared chiefly by the wandering tribes, particularly the

Turkomans. They have a sleek coat as fine as that of a

horse, and shed their hair in summer; from the hair a fine

waterproof cloth of close and rather heavy texture is manu-
factured. The goats are about the common size, of a dark
colour, and yield a shawl-wool inferior only to that of

Kashmir. The bulb and cows are miserably small, and
in very wretched condition. The rearing of sheep is

much attended tt, particularly by the Arabs. There is a

peculiar breed, said to thrive only in the district of

Karakul, which produces a jet-black cuily fleece that is

much valued, The wild animals are few. Tigers of a

diminutive species "are found in the valley of the Oxus

;

wild hogs, herds of deer, antelopes, and the wild ass roam
on the plains ; and foxes, wolves, jackals, and ounces are

found in some parts. AH kinds of game are scarce. The
scorpion is common. The most valuable insect is the silk-

worm, which is reared in all parts of the khanate where
there is water—every rivulet being lined with the mulberry.

'-"uiaian-e. * Bokhara owes its importance to its central position.

Lying on the route between Europe and the richest part

of Asia, it is the seat of a considerable transit trade.

The Government has established custom-houses, built

caravanserais, and constructed cisterns along such caravan

roads as are insufficiently supplied with water, but otherwise

does nothing to encourage traffic ; and the roads are

generally in a wretched condition. Religious fanaticism

formerly rendered it impossible for any except Mahometan
merchants to trade with safety in the country ; but since

1868 all at least who are in any way under the protection

of Russia have full freedom to import or transport their

wares throughout the country. Bokhara carries on an
extensive trade with Russia by means of caravans, which
travel by the following routes, viz.,—by the route of Khiva
to the shores of and across the Caspian from and to

Astrakhan ; by the route to and from Orenburg by land
in sixty days, through Orghenj in Khiva ; to and from
Troidska in Tobolsk, by the route east of the Sea of ,\ra],

in forty-nine days ; and to and from Petropavlosk (Kizd
Djar) in ninety days. From 5000 to 6000 camek are
annually employed in this trade. Bokhara exports to

Russia, besides cotton, which is the principal item, dried
fruits, rice, raw and dyed silks, indigo, silk sashes,

turquoises, shawls, and furs. It imports muslins, calicosp,

chintzes, some silk stuffs, broad-cloth, brocades, hides, ircii,

and other metals. The trade with Khiva employs orty
from 1000 to 1500 camels, and consists chiefly in exporting
to Bokhara Russian goods, of which there is always au
available surplus in the markets of Khiva. Three, and
occasionally four, caravans arrive annually from Meshid in

Persia, bringing cotton and silk stuffs, calicoes, chintzes,

muslins, carpets, shawls, turquoises and opium, and
receiving in return lamb skins, cotton, rice, kc. From
Herat and Kashmir is imported a considerable quantity of

shawls and Indian produce and English manufactures from
Kabul. A brisk traflSc is also earned on with Khokand,
Tashkand, Kashgar. and Yarkand. The central points of

commerce are Bokhara and Karshee ; and trade is

principally conducted at the marts and fairs that are held

in various parts of the country. Almost the only manu-
factures carried on in Bokhara are those of cotton goods,

silks, carpets, leather, hardware, and jewellery. There is

one manufactory of cast-iron articles. Swords and knives

are fabricated at Hissar and Karshee, and excellent paper

of raw silk at Bokhara.

Bokhara has for ages been reckoned the centre of EJacati,^•l

Mussulman erudition ; and if we look at the number of its

schools and the state of education among its people, we
cannot but admit that, in that respect, it ranks first among
the states of Central Asia. About one-fourth of the

population is said to be able to read and write. The
primary schools are numerous in the capital, as well as in

the other cities, and even in villages. The course in these

schools extends over about seven years. Those wishing to

continue their studies then enter the medresses, or

seminaries; in which they pursue a higher course of studies,

chiefly theological, under one or two professors who have

acquired the right to give lectures. Each establishment

has a fixed number of students, according to the extent of

the building. Fifteen or even twenty years are reckoned

insufficient to go through a complete course in these

institutions. The people are, however, very superstitious,

believing in witchcraft, omens, spirits, and the evil eye.

The Government is a hereditary despotism, the khan Govern

having the power of life and death over his subjects. The mcnt

civil administration is in the hands of the clerg)', and is

founded on the Koran and the commentaries upon it

The military and civil dignitaries are divided into three

grades. The troops of the khan are estimated at about

40,000 men, but of these not more than one-third are

completely armed. The languages in use are the Persian

and Turkoman ; the latter is spoken by the Uzbeks, and
the wandering tribes south of the Oxus.

|

Bokhara was known to the ancients under the name of

Sogdiana. It was too far removed to the east ever to be

brought under the dominion of Rome, but it has shared

deeply in all the various and bloody revolutions of Asia.

It is mentioned by the earliest historical writers of Persia

;

and the foundation of the capital is ascribed to Efrasiab,

the great Persian hero. About the year 856, Yacub-

bin-Leis is said to have been invested with the govern-

ment of that province by the caliph, .\bout twenty years

later it was conquered by Ismael, the first sovereign of

the Sassanean dynasty, whose successors held it until

the renowned Malek Shah, third of the Seljuk dynasty

. Bistor;



BOKHARA
of Persia, passea the Oxr.s about the end of the 11th
century, and subdued the whole country watered by that
river and the Jaxartes. In 1216 Bokhara was a^-in sub-
dued by the celebrated Jlahoniet Shah Kharelm who
enjoyed his conquest but a short time ere it was wrested
from him by Genghis Khan in 1220. The country was
wasted by the fury of this savage conqueror, but recovered
something of its former prosperity under Octai Khan, his
son, whose disposition was humane and benevolent. His
posterity kept possession till about 1400, when Timur
bore down everything before him. His descendants
ruled 111 the country until about 1500, when it was
overrun by the Usbek Tatars, under Ebulkhier Khan,
the founder of the Sheibani dynasty, with which the
history of Bokhara properly commences. The most
remarkable representative of this family was Abdullah
Khan, who greatly extended the limits of his kingdom by
the conquest of Badakhshan, Herat, and Meshed, and
greatly increased its prosperity by the public works which
he authorized. Before the close of the century, however,
the dynasty was extinct, and Bokhara was at once desolated
by a Kirghiz invasion and distracted by a disputed suc-
cession. At length, in 1598, Baki Mehemet Khan of
the Astrakhan branch of the Timur family, mounted 'the
throne, and thus introduced the dynasty of the Ashtar-
khanides. The principal event of his reign was the defeat
he inflicted on Shah Abbas of Persia in the neighbourhood
of Balkh. His brother Veli Mehemet, who succeeded
Baki in 1605, soon alienated his subjects, and was
supplanted by his nephew Imamkuli. After a highly
prosperous reign this prince resigned in favour of°his
brother, Nezr Mehemet, under whom the country was
greatly troubled by the rebellion of his sons, who continued
to quarrel with each other after their father's death. Mean-
while the district of Khiva, previously subject to Bokhara
was made an independent khanate by Abdulgazi Bahadur
Khan

;
and in the reign of Subhankuli, who ascended the

throne in 1680, the political power of Bokhara was still
further lessened, though it continued to enjoy the un-
bounded respect of the Sunnite Mahometans. Subhankuli
died in 1702 at the age of 80, and a war of succession
broke out between his two sons, who were supported
by the rivalry of two Usbek tribes. After five years the
contest terminated in favour of Obeidullah, who was
litUe better than a puppet in the hands of Rehim Bi Atalik
his vizier. The invasion of Nadir Shah came to complete
the degradation of the land ; and in 1740 the feeble kin"
Ebuheiz paid homage to the conqueror, and was soon after
murdered and supplanted by his vizier. The time of the
Ashtarkhanides had been for the most part a time of dis-
solution and decay

; fanaticism and imbecility went handm hand. On its fall the throne was seized by the Manghit
family m the person of Mir Maasum, who pretended to
the most extravagant sanctity, and proved by his military
career that he had no small amount of ability. He turned
bis attention to the encroachments of the Afghans, and in
1/81 reconquered the greater part of what had been lost to
the south of the Oxus. Dying in 1802 he was succeeded
by Said, who in bigotry and fanaticism was a true son of
his father. In 1826 Nasrullah Bahuder mounted the
throne, and began with the murder of his brother a reign of
continued oppression and cruelty. Meanwhile Bok^hara
became an object of rivalry to Russia and England, and
envoys were sent by both nations to cultivate the favour of
the emir, who treated the Russians with arrogance and the
English with contempt. The Russian armies were gradu-
ally advancing, and at last they appeared in Khokand ; but
the new emir, Mozaffer-eddin, instead of attempting to
expiate the insults of his predecessor, sent a letter to
General Chernayeff summoiiins him to evacuate the country.

and threatening to raise all the faithful against him. la
1866 the Russians invaded the territory of Bokhara proper
and a decisive battle was fought on 20th May at Mjar
on the left bank of the Jaxartes. The Bokharians were
defeated

;
but after a period of reluctant peace they forced

the emir to renew the war. In 1868 the Russians entered
Samarkand (May 14) and the emir was constrained to
submit to the terms of the conqueror. Bokhara, though
still nominally independent, is in reality subject to Russia,
which must ere long absorb it completely.

Hitherto European intercourse with Bokhara has been
very slight, and few travellers have personally visited it.

Ihe Brothers Polo were there in the time of Borak Khan
(1.64-1274) and Anthony Jenkinson in 1558-9, Cladisheffm 1/40, Meyendorffand Nagri in 1820, Burncs in 1832,Woodm 1838, Khanikoffand Lehmann in 1841-2,Stoddart
and Conolly in 1842, Danilevsky in 1842-3, and Vambery
in 1863.

See Khanikoff's BoUara, translited by Po Bode (1845); Vambeiv,
Travels mUntral Asia (1S64), Skdchis of Central A^a (1868). and
[{'foryof Bokhara (1873); Fcdchenko's "Sketch of the ZaraLhaa
VaUey m Joum R. Geogr. Sac. for 1870, Helhi^U, Die Russm m
Central Asiai (1873).

Bokhara, or Bukhara, the capital of the above khanate,
IS situated six or seven miles from the left bank of the Zer-
Affshan, in 39° 48' N. lat. and 64° 2G' E. long. It is about
eight miles in circumference, has a triangular shape, and is
surrounded by an earthen wall about 20 feet high, which is
pierced by eleven gates. It is divided into two main por-
tions known as the Deruni Shehr and Beruni Shehr, or the
inner and outer city, arid these are subdivided into several
districts. Of the former splendours of "Bokhara the
Nobl^"the remains are comparatively few, and the general
appearance of the city is very disappointing. Vambery
describes it as one of the dirtiest and most unhealthy places in
all Asia. The streets are extremely narrow, and the houses,
fiat-roofed and built of sun-dried bricks on frameworks of
wood, are small and only one story in height. The bazaars
are very numerous, and each trade has its own. There
are about thirty small caravanserais throughout the city,,

which serve partly as store-rooms and partly as inns. The
largest building in Bokhara is the Mosque of Kelaa,
which was originally built by Timur, and was restored
by Abdullah Khan. It occupies a square of 300 feet, and
is surmounted by a dome 100 feet high. There the khan
comes to pay his devotions on Fridays in the midat of his
subjects. Among the other mosques, which are fabulously
said by the inhabitants to number 365, the most important
are the Mcsdjidi Mogak, a subterranean building of uncer-
tain origin, and the Divanbeghi, which dates from 1629.
In the neighbourhood of the latter is an open square, with
a reservoir in the middle, which forms one of the favourite
lounges of the people of Bokhara. On the opposite side
rises the ark or palace of the khan, a gloomy building on
an elevated site. Bokhara has long been regarded as the
intellectual centre of Central Asia, and possesses a largo
number of educational establishments. There is hardly n
street without its school, and the number of colleges or
medresses, set down too at 365 by the inhabitants, is

really about 80. Of these the handsomest is Abdullah's
which was built in 1372, and contains about 100 cells.

Others date from 1426, 1529, and 1582; and one was
founded by the Empress Catherine of Russia. The water
supply of Bokhara is very defective, and the canals that
convey it from the river are left in such an extreme stato
of filthiness, as readily to account for the prevalence of
many forms of disease. The population was estimated
by Meyendorff at about 70,000, and in this he was sup-
ported by Moorcroft and Khanikoff. Burnes raised the
number to I.'iO.OOO, and WoIfF to 180,000 ; but it is now
stated by Vambery at no more ihan 30,000.
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BOLBEC, a town of France, capital of a canton in the

department of Lower Seine, 18 miles E.N.E. from Havre
on the railway to Paris, which here passes over high

embankments and a viaduct. It was burned almost to the

ground in 1765, but is now a flouriehing brick-built manu-
facturing town, well supplied with water-power by the

Bolbec stream. The principal manufactures are cotton

goods, woollen cloth, Snd leather ; there are also linen

factories and dye-works. Population in 1872, 9019.
I BOLEYN, Anne, or, as the name is variously spelled,

Bullen, Bouleyn, BouUan, or Boulain, queen of England,
and second wife of Henry VIII., was the daughter of Sir

Thomas Boleyn, a distinguished politician, and Lady
Elizabeth Howard, daughter of the earl of Surrey, after-

wards duke of Norfolk. Considerable obscurity rests over

the date of her birth, which has been variously stated as

1501 and 1507; perhaps the earlier date is the more
probable. She received a very careful education, and in

1514 became maid-in-waiting to Mary Tudor, then the

affianced bride of Louis XII. of France. She crossed (o

France in JIary's train, but did not return with her, hav-

ing entered the service of Queen Claude, where she was
celebrated for her beauty, talents, and accomplishments.

The period of her return to England has been. matter tf

dispute ; some, following Herbert and others, would mate
the date about 1522, others 1527. It may be assumed
with some confidence that she returned about the earlier

dote. About this time occurred her love affair with Percy,

afterwards earl of Northumberland, which was broken off

by Wolsey, acting apparently under the directions of

tbe jealous king. Henry seems already to have begun to

direct his affections towards the fair Boleyn, who was then

one of the maids of honour attached to his consort,

Kfitherine of Aragon. He advanced her family, but is said

to have been repulsed by her when ha made an offer of his

love. In 1527, after some absence from the court, she

Beems to have returned, and Henry's attentions to her

became more marked than before. Hi^ passion soon

opened his eyes more clearly to the sin of his marriage with

his deceased brother's wife, and the subject of the

divorce began to be seriously discussed. Towards 1530
Anne Boleyn was accustomed to keep state almost as queen

;

in 1532 she was raised to the peerage with the title of

marchioness of Pembroke, and accompanied Henry in his

visit to France. On January 25, 1533, according to a

contemporary report, her ambition was crowned by a private

marriage with Henry. On the 12th of April she was
openly proclaimed queen, and the marriage was again

eolemnized ; and on the 8th of May the king's previous

marriage was declared to have been null and void. The
coronation took place on the 19th of May, and on the

7th September, a princess, the famous Elizabeth, was
born.

Little is known of the new queen's married life. She to

gome extent favoured the Pieforincrs, and countenanced the

translation of the Bible. In January 1530 she gave birth

to a prince, still-born. It is said that this mishap was
occasioued by her suddenly becoming aware of Henry's

attentions to Lady Jane Seymour. However this may he,

Henry's superstitious fears seem to have been roused by

the want of a male heir, and liis fancy for Anno Boleyn had
been replaced by a new p,assion. In April 1536 a com-
mittee snt privately to inquire into certain accusations of

ndultery against the queen. A special commission was called

en the 2-lth April, and orders were issued for the arrest of

the Viscount Rochford, the queen's brother. Sir Henry
Norris, Sir Wm. Brereton, Sir Francis Weston, and Mark
Smeton, all her alleged paramours. At the same time writs

were issued for n new parliament. On the 2d May the

queen was arrested and summoned before the privy council.

Smeton, Norris, and Weston were afterwards examined,
and of these Smeton confessed, though it was said under
tortiire. Norris is thought to have made some admission,
which, however, he afterwards withdrew. All three were
committed to the Tower, to an' apartment in which the

queen was also consigned. Henry wrote to her. holding

out hopes of pardon if she would be open and honest. Her
reply, however, strongly affirms her innocence, and its

general tone goes far in her favour. (The authenticity of the

queen's letter has been doubted, though on slight grounds, by
Mr Froude.) The juries of Middlesex and Kent, before

whom proceedings opened, found true writs charging the

queen with adultery, committed with the above-named
Kochford, Brereton, Weston, Norris, and Smeton, and all

with conspiring against the king's life. On the 12th May,
Brereton, Norris, Weston, and Smeton were tried at West-

minster, found guilty, and condemned. On the loth Anne
Boleyn and her brother were tried before twenty-seven

peers, found guilty, and sentenced. On the 17th Smetoo
was hanged, the others beheaded. Their remarks on th»

scaffold were general, and can be interpreted fairly in neither

way. Before the queen's exec'Jtion she is said to have

confessed to Cranmer some previous impediment which

rendered her marriage with the king null and void, but what
the confession was is absolutely unknown. On the 19th

May she suffered death on Tower Green. On the next

day Henry was married to Jane Seymour. Over the whole

episode of Anne Boleyn's trial {nd execution the deepest

obscurity rests. All traces of the evidence have vanished,

and the conflicting judgments of historians, it must be

confessed, seem generally to be determined by tte bias of

the individual writer.

Sec Slate Tridh, where Burnet and the older writers ai e quoted

;

Strickland, Lives of the Queens of England; Miss Binger, Life of
A Boleyn ; and the histories of Lingard and Froude.

BOLI, a town of Asiatic Turkey, in Anatolia, situated

about 85 miles N.W. of Angora, on the Philios Chai, to the

south of the Boli Dagh, in 31° 40' E. long, and 4D' 45' N.
lat. ^t is the capital of a sandjak and the s^at of a
governor, and contains a ruined castle and numerous
mosques and baths, nowise remarkable in their structure.

Cotton and leather are manufactured ; the country around

is fertile, and in the neighbourhood is a forest, from which
Constantinople is largely supplied with wood. . There are

warm springs in the vicinity. Boli is built not far from
what is regarded by Leake as the ruins of Hadrian-

opolis, where many marble fragments with Greek inscrip-

tions are still found. The population is conjecturally stated

at 10,000.

BOLINGBROKE, Henry St John, Viscount, was born

in October 1678. His father. Sir Henry St John, the

descendant of an old and noble family, was a noted rake

of the Restoration period, who continued to live his life of

pleasure and indolence for upwards of ninety years. Of
his mother little is known, save that she was a daughter

of t!ie earl of Warwick. The education of her son was
entru.sted to the care of his grandmother. Lady St John,

who was a professed Puritan and of a pious disposition.

Llis tutor wiis a Dr Burgess, then renowned for his wit not

less than for his piety, whose instructions in divinity

seem to have been somewhat distasteful, if we are to

accept the pupil's account of the dreary studies he was

compelled to engage in. At an early ago he was sent to

Eton, where he appears to have been a school-fellow,

though hardly a rival, of Walpolo, and then proceeded to

Christ Church, Oxford. The life ho led at the university

was typical of his later career. His brilliant talents and

uitusually retentive memory enabled him to amass an
immense amount of information—more, indeed, than ha

was given credit for ; while at the same time he began to
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«equire an equally high reputation for dissipation and.

licentiousness. He was the Rochester of the period, with
more than Rochester's abilities. He sought and gained the

fame of a modern AJcibiades or Petronius. Amidst all his

excesses, however, he maintained a real interest in literature

He was intimate with Dryden, and prefixed a laudatory

poem to the first edition of the translation of VirgiL The
verses did not hold out high promise of poetic power ; and
his later efforts in the same direction did little for his literary

reputation His most considerable production, Almahide,
an Ode, is a miserable tawdry affair ; the light ode to the

equally light Clara is very much better, and has some
vivacity and sparkle. He seems to have been conscious of

his want of poetic genius, fot his verse remains are not

numerous.

For two years, from 1 698 to 1 700, he resided on the Con-
tinent, and during that time acquired the thorough mastery

of the French language which was afterwards of so much
service to him. On his return his friends, in the hope of

withdrawing him to some extent from his loose mode of

life, negotiated a marriage with the wealthy daughter of

Sir Henry Winchescomb, a baronet of Berkshire Marriage,

however, effected little or no change in St John , and,

though his wife never formally separated from him, and
always retained a true affection for her husband, their

married hfe was unhappy and divided. In February of

the year following he entered Parliament as member for

Wootton-Basset

The Tory party, from a combination of circumstances,

were theu all-powerful in the House of Commons. The
Partition Treaty, a measure for which, indeed, little can

be said, had not met with popular favour, while William's

large grants to foreigners, together with the general cold-

ness and repulsiveness of hLs manners, had rendered him
most unpopular. A perfect storm of discontent had arisen,

and the Tories were nearly bewildered with the power
which had been suddenly placed in their hands. Harley,

perhaps, at that time, from his moderation, the most
influential man of the party, led the House as speaker. St
John enrolled himself among the Tories with the utmost
enthusiasm,and from the first displayed such brilliant powers

as placed him at once in the front rank, and gave him an
almost unique position. His youth and high birth, bis

handsome and commanding presence, and his agreeable

address, no doubt contributed largely to his rapid elevation
,

but what above all secured for him an unequalled success

\ras his wonderful eloquence. The powers he unexpectedly
evinced as an orator and debater were unrivalled then, and,

if we are to take contemporary reports as our authority,

had never been equalled, and have seldom, if ever, been
surpassed. Not a fragment of his many speeches has come
down to us , but from the criticisms of those who heard

him speak, and from his published writings, some idea of

their general quality may be gathered. The most pro-

minent characteristics seem to have been copiousness and
readiness, extreme fluency, and spontaneity, combined
with a brilliant felicity of phrase, the right expression

teeming to spring up naturally along with the thought to

be expressed. His sentences are mostly massive and
balanced, yet never heavy ; flowing, but rarely redundant.

He is, perhaps, the first British statesman whose parlia

mentary oratory has been really a power ; and with such

fiplendid qualifications it was little wonder that he readily

became the protagonist of the Tory party. He was their

riiouthpiece ; he gave expression to their half-articulate

•wishes, hounded them on in their insane attacks on the

great Whig leaders, and barbed their invectives with his

own trenchant wit. But, as he has himself admitted, it

would be difficult to discover what object the Tories really

had in view. Th'.!ir only desire seems to have been to

revenge themselves .upon their political opponents and
indirectly to assail the king. A definite policy they had
not either at that time or throughout the succeeding reigu.

The Whigs had so far a basis of operations , they held by
the Protestant succession, and were in favour of a war
with France. The Tories, who, if thoroughgoing, were
really Jacobites, were averse to the French war, because it

indirectly weakened their party, and they did not favour
the succession. But consistent adherence to principle is a
thing one looks for in vain among the majority of statesmen
in the reign of Anne. There never was a time in British

history when the movements of politicians were regulated
by such petty causes, and when great talents had to be
turned to such paltry purposes. Politics became but a
grand game, in which success meant oflice, power, wealth,
and dignity ; and to secure such success few hesitated at

the most dishonourable means. Treason was a thing of

common occurrence, and many names among the highest

in English history are tarnished by acts of grossest

treachery. Bolingbroke participates to the full in the
spirit of his time. Never throughout his whole career can
one observe the operation of a consistent policy, or trace

the action of any motive higher than personal ambition.

Mentally and morally he was well qualified to take a pro-

minent place in the political struggle of the tima
The rush of popular favour to the Tory party was

checked by Louis's acknowledgment of the Pretender aa

legitimate king of England. There was no opposition
made to the proposed war, which was not interrupted by the
death of William and the accession of Anna Godolphin
and Marlborough, both moderate Tories, were strongly in

favour of the war, and consequently found themselves

gradually drawn into harmony with the Whigs rather than
with the extreme members of their own party. Several of

the latt.er were removed from the cabinet, and among the

new officials were Hurley, and, curiously enough, St John,

the former being made Secretary of State, the latter Secre-

tary at War It has beeu doubted to what influence St

John owed this singular promotioa Barley's power was
hardly great enough to effect it, and itr is more than probable

that it was in great part, if not entirely, the work of

Marlborough, who had a very considerable affection and
respect for St John, and who doubtless desired a friend

of his to fill the oflice with which he had so many transac-

tions As secretary St John discharged his duties with

great eflSciency, and manifested the most entbusiasCic

admiration for Marlborough's military genius and success

Meantime Harley had been tampering with the secret

springs which moved so much of the political machinery

His relative Mrs Masham was supplanting the imperious

duchess of Marlborough, and through her influence the

queen was becoming convinced that the interests of the

nation should be confided to Harley and the Tories She
was ready to dismiss Godolphin at the first opportunity,

but the Whigs were as yet too strong, and Barley's schemes

having been discovered, he was in 1 708 compelled to resign

St John, who can hardly be thought to have had no cognizance

of what was afoot, resigned along with him, and spent two

years in philosophical retirement, studying diligently and
living loosely as before. During these years a gradual

undercurrent of feeling swelled up against the \Vhig party

The war was distasteful, and its prolongation was looked

upon as altogether the work of Marlborough Above all,

the queen was thoroughly alienated from her old friend and

under the influence of Mrs Masham Yet the st.'ength of

the Whig party might have enabled them to c»rry through

their policy successfully had not an act of suicidal

imprudence completely ruined them. The prusecuticin of

SachevereU was the signal for a perfect storm uf insanelv

loyal feeling throughout the country A Tory oiiDiBir;
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vrould evidently meet with popular approval, and Auno
had therefore no hesitation in dismissing Godolphin and

the Whigs. Harley became Chancellor of the Exchequer

and virtuaUy premier; St John was made Secretary of

State.

The political problem, how, under all contingencies, to

retain power, was somewhat complicated. The queen's

health made the^euccessioil the main' questioa Now, the

accession of the Elector meant the restoration of the Whigs

to power. It was hardly possible for the Tory leaders to

oust the Whig party from the graces of the House of

Hanover, with whom their policy was so knit up.

Pnidence, therefore, as well as principle, made them lean

towards the exiled House of Stuart, and for a time extreme

Tory was synonymous with Jacobite. But the hopes of

James to a great extent depended on the assistance of

France, and consequently peace with France beclame their

primary object To attain it they were urged also by the

loudly expressed wishes of a large section of the people,

and by their hatred of the Whigs, with whom the war was

identified. Active steps in the matter were taken mainly

by St John, and in the beginning of 1712 he had at last

brought affairs to such a pass that the duke of Ormond,
who had superseded Marlborough, received secret orders

not to attack the French, while private intimation of this

order was sent to the French Government. -Arrangements

were then made with the French minister De Torcy,

whereby the fundamental articles of the league with the

allies were broken, Britain engaging to enter into a separate

peace with France, receiving certain special advantages, and

quietly abandoning some of the allies, as the Catalans.

Nothing can possibly extenuate the baseness of these

ptoceedings, and our judgment of them cannot ba altered

by our opinion as to the advisability of the peace. The
Whig party were wholly unable to throw any obstacles in

the way; their majority in the House of Lords had been

Bwampcd by the creation of twelve new peers ; and Walpole
had been impeached on a petty charge and committed to

the Tower. Finally, St John, now Viscount Bolingbroke,

visited Paris to push on negotiations so that peace might be

announced to next Parliament It has been said, though he

himself denied it, that during this visit he had interviews

with the Pretender. In April 1713 the famous treaty of

Utrecht was signed, and the Parliament of that year had
the articles read to them.. This, however, had not the

effect anticipated by Bolingbroke, There was a lurking

feeling of discontent with regard to it, and the commercial

articles, bearing on trade witn France, excited great indigna-

tion among the mercantile classes.

Bolingbroke and the Tories seemed, however, to be at

the zenith of their power ; but the foundations of that

power were unstable, and there was dissension among the

leaders. Harley hod become earl of Oxford, and
Bolingbroke was indignant at receiving only the rank of

viscount. His anger was increased on failing to receive

the garter vacant by the death of Godolphin. The disputes

between the former allies became open and violent. By
unscrupulous bribery Bolingbroke managed to secure the

interest of Mrs Masham, and through her wrought upou
the queen. In the Parliament of 1714 he dealt the death-

blow to Oxford's power, by corapeliing him, to vote ujwn
the Schism Bill; and finally, on the 27th July, after a

stormy discussion, w'lioh greatly excited the queen, Oxford
was dismissed. Bolingbroke, however, had but a brief

taste of power, for on the 30th the queen was seized with

ipoplexy. At the council held upon the emergency the

dukes of Argyle and Somerset boldlj' presented themselves,

and proposed and carried a resolution that the duke of

Shrewsbury should be recommended as Lord Treasurer.

Bolit)pbri.ike was obliged to yield. Anne was able to .give

assent ; tiie Vv'big party had already made all their arrange.

ments, and immediately en the queen's death (August 1)
the Elector was proclaimed king, and special messengers
were despatched to bring him over. Bolingbroke and his

friends seemed bewildered'; they were, indeed, thoroughly
taken by surprise, and their half-formed echemea discon-

certed., Atterbury alone urged Bolingbroke boldly to

proclaim James, but either the courage of the latter failed,

or, as is more probable, his intentions were not sufficiently

definite. It is not an unreasonable supposition that, had
a fair time been granted to him, he vrould have endeavoured
to make favour with the House of Hanover. Any such
hope was then out of the question ; tbs^uties of his office

were transferred temporarily to Addison, and within the

month in which the queen died he was formally dismissed.

It was soon known that the new Parh'ament, who were
mainly Whigs, intended to impeach Oxford and Bolingbroke

for their shara in the recent peace. From what we now
know of the actual accusation, it is plain that it did not

amount to high treason. Had there been nothing further

it would have been "the best plan to have stayed and faced

the trial. This, accordingly, was done by Oxford ; but
Bolingbroke, after showing himself ostentatiously in public,

fled over to France in disguise, even before the impeachment
had been made in the House. In the letter he left behind

him for Lord Lansdowne he gives as his excuse that he had
certain and repeated informations from some who were in

the secret of aflfairs that a resolution was taken to pursue

him to the scafi'old. In the famous letter to Sir \Vm.

Windham-he takes somewhat different ground, and accounts

for his flight from his intense dislike of Oxford, and his

resolution not to be associated with him in any way. It

was not till the 10th June that he was formally impeached ,

on 6th August he was attainted and summoned to appear

before the 10th September. On the 16th September, he

not having made his appearance, his name was struck off

the list of peers, and sentence of banishment was passed.

Long before this, however, Bolingbroke had thrown in his

lot with the Pretender. He had secret interviews with the

duke of Berwick immediately after his arrival in Paris,

while professing the most loyal sentiments to Lord Stair,

the British ambassador, and in the month of July he was

formally installei as Secretary of State to the prince.

Whatever plans he might have hoped to carry through in

this capacity were thoroughly'thwarted by tho numberless

irregular agents and advisers who swarmed about the petty

court, and by the in;pro.cticable disposition of the prince

himself. The expedition to Scotland, undertaken against

Bolingbroke's advice, proved a complete failure ; and in

February 1716 he was dismissed with scant ceremony from

the prince's service, while a formal impeachment was drawn

up, accusing him of dilatoriness and want of cnerg)'.

Rumour was busy with his name, and every species of

treachery was imputed to him. The celebrated letter to

Sir Wm. Windham, in many respects the best of hi*

writings, was drawn up in the following year, and contains,

an eiabortte sketch of the events of his political career and

a justification of his proceeding.s. The letter may have
been circulated to a slight extent in print or in manuscript,

but it was undoubtedly not made public till 1753, two
years after Bolingbroke's death. It is a ckilful piece of work,

written with great apparent candour, but inconsistent with

known facts, and throwing no satisfactory light on the com-

plicated transactions in which the writer had been involved.

His efforts to ingratiate himself ^rith tho new dynasty in

England were unavailing, and from this time onwards to

his death he led a life of enforced inactivity. He was for

ever debarred from the arena of political strife, and thc":;jh

he incessantly hovered round the outskirts, he was un.ibla

to effect an entrance. He plunged deeply into philosophical
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studies, tnd would fain have had his friends believe that
he had thoroughly and voluntarily resigned himself to a
life of studious retirement. He took up his abode at La
Source, and in 1720, two years after the death of his first

wife, married the Marquise de Villette, for whom he seems
to have had a sincere afi'ection. In 1723, by bribing the

duchess of Kendal, a removal of part of his sentence was
attained ; he was permitted to return to England, and, by
a special bill, passed two years later, was allowed to enjoy

hia first wife's property. He bought a magnificent estate

at Dawley ; and, while keeping up the appearance of single-

minded devotion to study, plunged eagerly into as much of

political intrigue as was open to him. He had tried in

vain to conciliate Walpole, and seems to have seen that

during that minister's tenure of power ho could never

recover his position. He accordingly united himself to the

dissatisfied section of the Whigs led by Pulteney, and tried

to organize out of them and the remnant of the Tories an

opposition to Walpole. His aid was lent not only in

preparing speeches for Windham, Pulteney, and others,

who for a time were little more than his mouthpieces, but

in -written attacks upon the minister. His papers in the

Craftsman, which gave that journal a circulation exceeding

even that of the Spectator, are masterpieces of vigorous

EnglisL In their collected form as the Dissertation en

Parties and Oldcastle's Remarks en' History, they aro

valnablo contributions to our knowledge of the political

movements of the period. At one time, indeed, it seemed
that the opposition would succeed in driving Walpole from
the field. The outcry against his Excise Bill was strong,

and his majority in the House was seriously diminished,

but" he was too firmly rooted to be easily moved ; and in

1735 he retahated on Bolingbroke by a significant and
threatening speech. So evident was it that he had obtained

an insight into intrigues which could not stand investiga-

tion, that Bolingbroke took alarm and a second time fled to

Franco. Other motives, such as pecuniary embarrassments,

may have contributed to force him to this step, and there

can be little doubt that his reputation was of a nature

seriously to damage any party with whom he united. He
found that Pulteney was anxious to got rid of him, and felt

Trith some bitterness that, like an old actor, he must
retire from the political stage before being hissed ofi'.

After this second retreat he settled at Chanteloup, in

Touraine, whence he paid two or three visits to England.

Finally, in 17 43, after the death of his father, he took up
his residence at Battersea, and, finding the new statesmen

little disposed to hearken even to his counsels, endeavoured

to devote himself entirely to philosophy. He died at

Battersea on the 12th December 1751.

Of Bolingbroke as an author but little can be said. The
question asked a very few years after his death, " Who now
roads Bolingbroke !

" may be put with tenfold significance

now. The influence of his writings on English literature

has been quite inappreciable, and probably the works of few

men of such ability have been so little read. Yet this

neglect is in some respects undeserved. His writings may
be regarded in two aspects,—as specimens of English prose,

and aa positive contributions to history, politic.', and

philosophy. In the latter aspect their worth is indeed

small His historical treatises, while containing much that

is of interest and importance, are over-weighted by the

constant reference to the peace of Utrecht, the defence of

which is almost their sole object. It would be difficult to

extract from the Dissertation on Parties, the Idea of a

Patriot King, or the Letters on Patriotism anything like

a consistent philosophy of government. No one has

expounded better than Bolingbroke the fundamental

principles of Whig policy, and yet his ideal of a king is a

sovereign who, from various qualities, is able to retain

nearly absolute power, and to govern without the mterven-
tion of party spirit. In philosophy he occupies but a

subordinate place in the long hne of English writers who
drew their inspiration from Locke, and who gave the

key-note to the religious enlightenment of the 18th cantnrj*.

He is a deist, and from the basis of the sensational theory

of knowledge attacks revealed religion with force quite

inferior to Toland or Tindal. Bolingbroke's philosophical

works are indeed insufiferably wearisome, and it is only in

them that his style ever flags and grows cumbersome, for

his other writings are in many respects the perfection of

English prosa style, and can stand comparison even with
the finished compositions of Addison. For ease, grace, and
oratorical vehemence and energy,^the Letter to Sir Wm.
Windham and the dedication of the Dissertation on Parties

are nearly unsurpassed. Bolingbroke clearly was at his

best when roused by strong feeling, and his most vigorous

passages are those which would naturally have been spoken.

That none of his parliamentary orations have come down
to us is matter of deepest regret, even though our estimate

of them be lower than Pitt's.

Boliogbroke's works were published in 5 vols. 4to, by David
tlallet, 1753-54. Later editioDS have generally prefiied to them
the Li/i by Goldsmith, a compilation of little value. Two volumes
of Correspondence were published by Parke in 1798. Jlaterials for

Bolingbroke's life are to be found in the Stuart papers, Marchmont
papers, Coie's Life of Marlborough, Swift's Journal and History of

the last Four Years of Queen Anne, Somer^ille's Quten Anne, and
Stanhope's Reign ofQueen Anne and History ofEnglatui, particularly

vols. i. and ii. Some special information will be found in De
Torcy's ilimoires, and Mignet's Kegociaeions relatifs d la Sueoes-

sion (TEspagne. See also G. W. Cooke, Memoirs of Bolingbroke,

2 vols., 1835; Rcmusat, Angleterre au XVIII Siicle, vol. i.;

Macknight, Life of Bolingbroke, 1863. (R. AD.)

BOLIVAR, Simon, the hero of South American inde-

pendence, was born in the city of Caracas, Venezuela, on

the 24th July 1783. His father was Juan Vicente Bolivar y

Ponte, and his mother Maria Concepcion Palacios y Sojo,

both descended of noble families in Venezuela. After

acquiring the elements of a liberal education at home,

Bolivar was sent to Europe to prosecute his studies, and

with this view repaired to Madrid, where he appears to

have resided for several years. Having completed his

education, he spent some time in travelling, chiefly in the

south of Europe, and visited the French capital, where he

was an eye-witness of some of the last scenes of the Revolu-

tion. Returning to Madrid, he married, in 1801, the

daughter of Don N. Toro, uncle of the marquis of Toro in

Caracas, and embarked with her for America, intending, it

is said, to devote himself to the improvement of his large

£state. But this plan was frustrated by the premature death

of his young wife, who fell a victim to yellow fever ; and

Bolivar again visited Europe, in order, by change of scene,

to alleviate the sorrow occasioned by this bereavement.

On his return home in 1809 he passed through the United

States, where, for the first time, he had an opportunity of

observing the working of free institutions ; and soon after

his arrival in Venezuela he appears to have identified himself

with the cause of independence which had already agitated

the Spanish colonies for some years. Being one of the

promoters of the movement at Caracas in April 1810, he

received a colonel's commission from the revolutionaryjunta,

and was associated with Luis Lopez Mendez in a mission

to the court of Great Britain. Venezuela declared its

independence of the mother country on July 6, 1811, and

in the following year the war commenced in earnest by the

advance of Monteverde with the Spanish troops. Bolivar

was intrusted with the command of the important post of

Puerto Cabello, but not being supported he had to evacuate

the place ; and owing to the inaction of Miranda the

Spaniards recovered their hold over the country.

Like others of the revolutionists Bolivar took to flight,
j
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and succeeded in reaching Curacao in safety He did not,

however, remain long in retirement, but in September 1812,

bearing of important movements in New Granada, repaired

to Carthagena, where he received a commission to operate

against the Spanish troops on the Magdalena River. In

this expedition he proved eminently successful, driving the

Spaniards from post to post, until arriving at the confines

of Venezuela he boldly determined to enter that province

and try conclusions with General Monteverde himself.

His troops did not number more than 500 men; but, in

epite of many discouragements, he forced his way to Merida

and TruxiUo, towns of some importance in the west of

Venezuela, and succeeded in raising the population to his

support. Forming his increased forces into two divisions,

he committed the charge of one to his colleague Rivas,

Biid pushing on for Caracas the capital, issued his decree

of " war to the death " A decisive battle ensued at

Lastoguaines, where the Spanish troops under Monteverde

sustained a crushing defeat. Caracas was entered in

triumph on the 4th of August 1813, and Monteverde

took refuge in Puerto Cabello. General Marino effected

the liberation of the eastern district of Venezuela, and the

patriots obtained entire possession of the country in January

1814. This success was, however, of very brief duration.

The royalists, effectually roused by the reverses they

had sustained, concentrated all their means, and a number
of sanguinary encounters ensued Bolivar was eventually

defeated by Boves near Cura, in the plains of La 'Puerta,

and compelled to embark for Curaana with the shattered

remains of his forces Caracas was retaken by the

Spaniards in July; and before the end of the year 1814
the royalists were again the undisputed masters of

Venezuela. From Cumana Bolivar repaired to Carthagena,

end thence to Tunja, where the revolutionary congress of

New Grenada was sitting. Here, notwithstanding his

misfortunes and the efforts of his personal enemies, he was
received and treated with great consideration. The con-

gress appointed him to conduct an expedition against Santa

F^ de Bogota, where Don Cundinamarca had refused to

acknowledge the new coalition of the provinces. In De-

cember 1814 he appeared before Bogota with a force of 2000
men, and obliged the recalcitrant leaders to capitulate,—

a

service for which he received the thanks of congress. In

the meanwhile Santa Martha had unfortunately fallen into

the hands of the royalists, and Bolivar was ordered to the

relief of the place. In this, however, he was not successful,

General Morillo having landed an overwhelming Spanish

force. Hopeless of the attempt, he resigned his commission

and embarked for Kingston, Jamaica, in May 1814. Wiile
residing there an attempt was made upon his life by a hired

assassin, who, in mistake, murdered his secretary.

, From Kingston Bolivar repaired to Aux Cayes in Hayti,

where he was furnished with a small force by President

Pet ion. An expedition was organized, and landed on the

mainland in May 181 G, but proved a failure. Nothing
daunted, however, he obtained reinforcements at Aux
Cayes, and in December landed first in Margarita, and then

at Barcelona. Here a provisional government was formed,

and troops were assembled to resist Morillo, who was then

advancing at the head of a strong division. The hostile

forces encountered each other on the IGth of February

1817, when a desperate conflict ensued, which lasted during

that and the two following days, and ended in the defeat

of the royalists. Morillo retired in disorder, and being

met on his retreat by Paez with his llaiuros, suffered an
additional and more complete overthrow. Being now recog-

nized as commander-in-chief, Bolivar proceeded in his

career of victory, and before the close of the year had fixed

his headquarters at Angostura ou the Orinoco. At the

opening of the congress which assembled in that city oo

the 15th February 1819 he submitted an elaborate exposi-

tion of his views on government, and concluded by sur-

rendering his authority into the hands of congress. Being,

however, required to resume his power, and retain it until

the independence of the country had been completely

established, he reorganized his troops, and set out from
Angostura, in order to cross the Cordilleras, effect a junction

vith General Santander, who commanded the republican

force in New Grenada, and bring their united forces into

action against the common enemy. This bold and original

design was crowned with complete success. In July 1810
Le eniered Tunja, after a sharp action on the adjoining

heights ; and on the 7th of August he gained the victory

of Bojaca, which gave him immediate possession of Bogota

and all New Grenada.

This campaign is unquestionably Bolivar's most brilbant

achievement, and deserves much of the praise which

has been lavished on it. His return to Angostura

was a sort of national festival. He was hailed as the

deliverer and father of his country, and all manner of

distinctions and congratulations were heaped upon him.

AvaiUng himself of the favourable moment, he obtained the

enactment of the fundamental law of I7th December 1819,

by which the republics of Venezuela and New Grenada

were henceforth to be united in a single state, under his

presidency, by the title of the Republic of Colombia. The
seat of government was also transferred provisionally to

Rosario de Cucuta, on the frontier of the two provinces,

and Bolivar again took the field. Being now at the head

of the most numerous and best appointed army the

republicans had yet assembled, he gained important

advantages over the Spaniards under Jlorillo, and on the

25th November 1820 concluded atTruxillo an armistice of

six months, probably in the hope that the Spaniards would

come to terms, and that the further effusion of blood might

be spared. If such were his views, however, they were

disappointed. Morillo was recalled, and General Torre

assumed the command. The armistice was allowed to

expire, and a renewal of the contest became inevitable.

Bolivar therefore resolved, if possible, to strike a decisive

blow ; and this accordingly he did at Carabobo, where,

encountering Torre, he so completely routed the Spaniards,

that the shattered remains of their army were forced to take

refuge in Puerto Cabello, where two years after they

surrendered to Paez. The battle of Carabobomay be con-!

sidered as having put an end to the war in Venezuela. On
the 29th June 1820 Bolivar entered Caracas, aud by the

close of the year the Spaniards were driven from every

part of the province except Puerto Cabello. The next

step was to secure, by permanent political institutions, the

independence which had been so dearly purchased ; and,

accordingly, on the 30th of August 1821, the constitution

of Colombia was adojited with general approbation, Bolivar

himself being president, and Santander vice-president. *

There was, however, more work for him to do. The

Spaniards, though expelled from Colombia, still held

possession of the neighbouring provinces of Ecuador and^

Peru; and Bolivar determined to complete the liberation

of the whole country. Placing himself at the head of the

army, he marched on Quito in Ecuador. A severe battle

was fought at Pichincha, where, by the prowess of his

colleague Sucre, the Spaniards were routed, and Quito was

entered by the republicans in June 1822. Bolivar then

marched upon Lima, which the royalists evacuated at his

approach ; and entering the capital in triumph, he was

invested with absolute power as dictator, and authorized to

call into action all the resources of the country. Owing,

however, to the intrigues of the republican factions in

Peru he was forced to withdraw to Truxillo, leaving the,

I
capital to the mercy of the Spaniards under Cantcrac, by
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whom it was immediately occupied. But tliis misfortune

proved only temporary. By June 1824 the liberating army
was completely organized ; and taking the field soon after,

it routed the vanguard of the enemy. Improving his

advantage, Bolivar pressed forward, and on the 6th of

August defeated Canterac on the plains of Junin, after

B'hich he returned to Lima, leaving Sucre to follow the

royalists in their retreat to Upper Peru,—an exploit which
the hitler executed with equal ability and success, gaining

a decisive victory at Ayacucho, and thus completing the

dispersion of the Spanish force. The possessions of the

Spani.irds in Peru were now confined to the castles of

f^auao, wbi'"h Kodi] maintained for upwards of a year, in

spite ot all the means that could be employed for their

reduction. In June 1825 Bolivar visited Upper Peru,

which having detached itself from the government of

Buenos Ayres, was formed into a separate state, called

Bolivia, in honour of the liberator. The first congress of

the new republic assembled in August 1825, when Bolivar

was declared perpetual protector, and requested to prepare

for it a constitution of government.

We now come to that period in the liberator's career

when his care was directed to the administration of

the afi"airs of the freed provinces. He had been suc-

cessful in raising those districts to the position of in-

dependent states, and now devoted himself to the framing
of such laws as seemed to him most suitable to the

inhabitants. His endeavours to satisfy his countrymen
in this respect did not always *neet with encouragement,

and sometimes exposed him to slander. In December
I8'2i Bolivar convoked a constituent congress for the

February following; but this body, taking into consideration

tlie unsettled state of the country, thouglit it proper to

invest him with dictatorial power for another year. A
grant of a million dollars was ofTercd him but declined, and
the congress adjourned, leaving the dictator absolute

governor of Peru. Ills project of a constitution for Bolivia

was presented to the congress of that state on the 25th

May 182G, accompanied with an address, in which he
fcmbodied his opinions re.'specting the form of government
which he conceived most ex])edient for the newly estab-

lished republics. This code, however, did not give satis-

faction. Its most extraordinary feature consisted in the

provision for lodging the executive authority in the hands
of a president for life, without responsibility and with

power to nominate his successor, a proposal which alarnicd

the friends of liberty, and e.xcited lively apprehensions

amongst the republicans of Buenos Ayres and Chili

;

whilst in Peru, Bolivar was accused of a design to unite

into one state Colombia, Peru, and Bolivia, and to render
himself perpetual dictator of the confederacy.

In the meanwhile the affairs of Colombia had taken a

turn which demanded the presence of Bolivar in his own
country. During his absence Santander had administered

the government of the state ably and uprightly, and its

independence had been recognized by other countries.

But Paez, who commanded in Venezuela, having been
accused of arbitrary conduct in the enrolment of the

citizens of Caracas in the militia, refused obedience to the

summons of the senate, and placed himself in a state of

open rebellion against the Government, being encouraged

by a disaffected party in the northern departments who
desired separation from the rest of the republic.

Accordingly, having intrusted the government to a
eonncil nominated by himself, with Santa-Cruz at its head,

Bolivar set out from Lima in September 1826, and hastening
to Bogota, arrived there on the 14th November. He imme-
diately assumed the extraordinary powers which by the

constitution the president was authorized to exercise in

case of rebellion. After a short stay in the capital he

pressed forward to stop the effusion of blood in Venezuela,
where matters had gone much farther than he could have
contemplated. On the 31st December he reached Puerto
Cabello, and the following day he issued a decree offering

a general amnesty. He had then a friendly meeting with
Paez and soon after entered Caracas, where he fixed his

headquartars, in order to check the northern departments,
which had been the principal theatre of the disturbances.

In the meanwhile Bolivar and Santander were re-elected

to the respective offices of president and vice-president, and
by law they should have qualified as such in January 1 &27.
In February, however, Bolivar formally resigned the pre-

sidency of the republic, at the same time expressing a
determination to refute the miputatioiis of ambition wliich

had been so freely cast upon him, by retiring into pri\ate
life, and spending the remainder of his days on his patri-

monial estate. Santander combated this proposnl, urging
him to resume his station as constitutional president, and
declaring his own conviction that the troubles and agita-

tions of the country could only be appeased by the
authority and personal influence of the liberator himself
This view being confirmed by a resolution of congress,

altliough it was not a unanimous one, Bolivar decided to

resume his functions, and he repaired to Bogota to take the

oaths. Before liis arrival, however, he issued simultaneously

three separate decrees,—one granting a general amnesty,
another convoking a national convention at Ocaha, and a
third for establishing constitutional order throughout

Colombia. His arrival was accelerated by the occurrence

of events in Peru and the southern departments, which
struck at the very foundation of his power. Not long

after his departure from Lima, the Bolivian code had been
adopted as the constitution of Peru, and Bolivar had been

declared president for life on the 9tli December 182G, thfl

anniversary of the battle of Ayacucho. At this time the

Colombian auxiliary army was cantoned in Peru, and the.

third division, stationed at Lima, consisting of veteran

troops under Lara and Sands, became distrustful of

Bolivar's designs on the freedom of the republic. Accord-

ingly, in about six weeks after the adoption of Bolivar's

new constitution, a counter-revolution in the government

of Peru was effected by this body of dissatisfied veterans,

and the Peruvians, availing themselves of the opportunity,

abjured the Bolivian code, dqiosed the council appointed

by the liberator, and proceeded to organize a provisional

government for themselves. After this bloodless revolution

the third division embarked at Callao on the 1 7th March

1827, and landed in the southern department of Colombia

in the following month. Intelligence of these events

reached Bolivar while in the north of Colombia, and he

lost no time in preparing to march against the refractory

troops, who formerly had placed such implicit confidence

in him. But he was spared the necessity of coming to

blows, for the leaders, finding the government in the hands

of the national executive, had peaceably submitted to

General Ovando. In the meanwhile Bolivar had accepted

the presidency, and resumed the functions belonging to his

official position. But although Colombia was, to all

external appearance, restored to tranquillity, the nation was

divided into two parties. Bolivar had, no doubt, regained

the personal confidence of the officers and soldiers of the

third division ; but the republican party, with Santander

at their head, continued to regard with undisguised appre-

hension his ascendency over the army, suspecting hira of

a desire to imitate the career of Napoleon. In the mean-

while all parties looked anxiously to the convention of

Ocatia, which was to assemble in March 1828, for a

decided expression of the national will.. The republicans

hoped that the issue of its deliberations would be favour-

able to their views ; whilst the military, on the other hand,

IV. — 2
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did not conceal their conviction that a stronger and more

permanent form of government was essential to the public

welfare.^ The latter view seems to have prevailed. In

tirtue of a decree, dated Bogota, the 27th August 182S,

Bolivar assumed the supreme power in Colombia, and con-

tinued to exercise it until his death, which took place at

San Pedro, near Santa Martha, on the 17th December 1830.

In the career of this remarkable man, which w-as often

embittered and was perhaps shortened by the suspicions

and slanders of bis colleagues in the work of liberation,

certain circumstances, apparently well established, stand

out, which desen'e particular mention. He expended

nine-tenths of a splendid patrimony in the service of his

country , and although he had for a considerable period

unlimited control over the revenues or three countries,-—

Colombia, Peru, and Bolivia,—he died without a shilling

of the public money in his possession. He conquered

the independence of three states, and called forth a

spirit in the southern portion of the New World which

can never be extinguished. He purified the administra-

tion of justice ; he encouraged the arts and sciences ; he

fosterea national interests ; and he induced other coun-

tries to recognize that independence which was in a great

measure the fruit of his ovra exertions. Bolivar's remaina

were removed in 1842 to Caracas, where a monument va-s

erected to his memory; and in 18DS the Peruvians followed

the example by erecting an equestrian statue of the liber-

ator in Lima.

BOLIVIA

anef and
4jV)blODS

Plaf X.vn rpHIS name waa- given in honour of Bolivar (see last

JL article) to a state in South America, formed in 1825

from the provinces of Upper Peru which' formerly con-

stituted part of the vice-royalty of Buenos Ayres. The

bulk of the country extends from 10° to 23° S. lat., and

from 58° to 71° W. long., and it is bounded on the N. by

Peru and Brazil, on the E. by Brazil and Paraguay, on the

S. by the Argentine Republic and Chili, and on the W.
by the Pacific Ocean and Peru The greater part of

Bolivia 13 a mountainous and elevated country, more

particularly at its western and central parts ; but towards

the east it becomes much less so, and at length terminates

in extensive plains, which are bounded on the east by

Brazil From the Pacific coast the southern boundary

of Bolivia runs along the 24th parallel of latitude 'the

limit decided by treaty with Chih in August 1S6G), to

as far as the crest of the Andes ; turning S. it follows the

line of the mountains to 2G° S lat., in which parallel it

crosses the plateau to the inner Cordillera, alone w-hich it

lies N.N.E to the 22d parallel. This line of latitude

forms the boundary of territory which is certainly Bolivian,

as far as the River Paraguay ; but Bolivia, in common
with the Argentine Republic and Paraguay, has claims on

the unexplored territory of the Gran Chaco, which lies

south nf this line, and between the rivers Pilcomayo and

Paraiuay From 22° on the River Paraguay, the frontier

with Brazil was decided, by treaty of Jlarch 18G7, to be

B" line following that river northward to the Bahia Negra
in 29" 1 1 along the Negra to its termination, and thence

throucb the midst of the lagoons of Caceres, Mandior(i,

Oaiba. and ITberaba O.vHng immediately west of the Paraguay

fiiver) 10 Conxa Grande , thence in a straight lino to Boa
Vista and the source of the Verde , down that river to the

Onapore, and along the latter to where the Bern joins it

ID 10° 20' S thence in a straight line towards the source

o! the River Javary (m 7° S.) The present Government
of Bolivia appears inclined, however, to repudiate this

treaty, and to return to the older frontier, which included

the tributaries of the Amazon's as far as 6° 28' S On the

Peruvian or western froutuT the boundary follows a more
or less northerly direction from tlie mouth of tho River

Loa in Atacama. along the Cordillera, crossing Lake
Titicaca. a'nd passing north thence to the line running

from the Bern to the Javary
Belore tho formation of the republic. Bolivia, or the

f linnet province of Charcas. consusted of four great districts

or •' intundencias.'' which were under the rule of the viceroy

of Ric de la Plata These were

—

1 Santa Cruz, formed of the districts of its bishopric

—

Moios Chiquitos. Santa Cniz. Valle Grande, Misque, and
the siipcial jurisdiction of its capital Cochabamba

,

V L.3 Paz, consisting of tbe dioceses of its bishopric
.

3. Potosi, comprising Tarija, Chichas, Lipez, Atacama,
Porco, and Chayanta

;

4. The province of La Plata, which embraced all remain-

ing portions of the archbishopric.

At the present time the repubUc is divided politically into

departments, provinces, and cantons. The departments,

which are named La Paz de Ayacucho, Cocha'oamba,

Potosf, Chuquisaca, Oruro, Santa Cruz de la Sierra, Tai ija,

Beni, and Atacama, have each one or two capital towns

,

the provinces and cantons have also each its chief place.

Each department has a governor, who stands m direct

communication with the Government; the subdivisions have

their corregidors and alcaldes, who are subject to the

governor.

The westerly departments of La Paz, Oruro, and Potosi

are situated in the highest regions of the plateau of Bolivia,

and are more valuable on account of their mineral riches

than for their veget.ible products, of which a coarse grn.ss

is characteristic. The first consists of a series of higt

ranges and deep valleys, in which the climate and produc-

tion vary with the elevation ; the second lies al.so in the

high table-land or Puna region ; both arc rich in veins of

gold, silver, and tin, but the mining of these has not yet

been fully developed. The third, Potosi, belongs entirely

to the highest regions of Bolivia, and is bare and dry, with

a cold and rude but health^ climate ; this is the greatest

mining region of the country.

The central departments of Cochabamba, Chuquisaca. and

Tarija lie partly on the high plateau, partly on the lower

slopes and plains eastward, and pass thus throush the

whole series of changing climates and zones of production,

from the bare high land to the tropical regions of the low

lands. The first is eminently the granary of Bolivia and

southern Peru, excelling in the cultivation of wheat ; the

industries of woollen and cotton manufactures are also

most highly developed in the department, but its mines are

not worked. Chuquisaca, of which only a third part lies id

the high land, is also a vegetable growing region, in wliicb

wheat, barley, rice, peas, vines, and all sorts of vegetables

are cultivated ; cattle and horses are also numerous. The

forests of this department and of Tarija. which slope down

to the wooded and pastoral plains of the tributaries of the

Paraguay, alTord many species of valuable timber.

The departments of Beni (or Veni) and Santa Cniz 6c la

Sierra lie altogether in the le«w lands of the east, stretching

to the Rio Maderia and tho Paraguay The former is as

yet little explored, but is a land of tropical forests. ri%-ers,

and swamps, with an unhealthy climate Santa Cruz is

also characterized by a hot, damp atmosphere, but produ.-e?

garden and field fruits in astonishing richness,—cofTue,

cocoa, vanilla, sugar-cane, maize, and cotton. The forests

of both of these departments afford an infinity of valuable
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umber trees, and in the latter there 13 much pasture land
well fitted for cattle breeding.

The department of A.tacama, which belongs geographically

cither to Peru or Chili, forms the only part of Bolivia which
comes into contact with the ocean, and is situated between
the Andes and the Pacific coast. It 13 almost entirely

desert and sterile, has many volcanoes, and is characterized

by rapid changes of temperature , it is almost destitute of

population, and is only inhabited in those parts of the coast

in which valuable guano deposits are found, or where the

iitrate deposits and silver mines in the interior are worked.

.N'oar its northern limit is situated the small port of Cobija,

• 110 only avenue by which foreign articles of commerce can

liter the Bolivian Republic without the payment of transit

uties. It has obtained peculiar and valuable privileges

IS an encouragement to the introduction of merchandise by
f.his route, in preference to the more convenient routes by
the Puertos lutermedios, belonging to the Republic of Peru.

But the and nature of the surrounding country, and the

great scarcity of water, must greatly retard its advancement,

since not only are the inhabitants scantily supplied with this

necessary of life, but the mules employed m transporting

goods into the interior are exposed to great hardships.

Mcuiii.iins. Western Bolivia is the highest and most mountainous
country of the two Americas Five separate systems of

mountains, curving from Peru in the north-west and passing

south into Chill, may be distinguished as fornung its high

land. Nearest the Pacific is the range of the outlying

coast mountains, which'does not exceed 5U00 feet in altitude.

The range of the true AmUs rises farther inland, forming
part of the vast chain which extends along the whole of

-America in Bolivia it attains an average height of 15,000
feet, and has a general width of 2(i miles, having its highest

known point litre in the volcano of Sahama, 23,000 feet in

elevation Next follows the central system of the Cordil-

lera Heal, also named the eastern Cordillera, presenting a
succession of sharp, rusged pe.iks reaching up into the

region of eternal ice and siio«. bighcr generally than the

Andes, but less massive: the peaks of Illimani (21,300 feet)

and Sorata(24,80(l leet)are its culniinating points. Between
the Andes and the Cordillera Heal there arc various Serrariia

nt isolated groups of mountains, and single cerros of less

altitude, rising Ironi the enclosed plateau to 17,000 feet in

«ome instances. The last system is thai ol the numerous
minor Cordilleras, which run south-eastward from the

Cordillera Real into the lowlands of eastern Bolivia, of

wluch the most important IS that of Cochaliamba. stretching

out to 62^ 40 E long The elevation of the snow line in

the highlands of Bolivia appears to vary between 16,000
and 18.00(1 feet, modified in many ca.';os by the aspect of

the mountains and the nature of the country surrounding
thein being Ta.if.ci1 where heat is powerlully reflected from
the surlace of the bare high plains, or lowered where the

mountains are exposed to cold southerly winds Volcanoes
,ire frequent in the Andes and coast ranges , those of

Sahama and Isluga, with Tua, Oka, and OUagua farther
south, are constantly smoking.

These mountain systems divide Bohvia into a high
renion, containing many very elevated plains stretching

between the enclosing heights of the west, and a low land

forming the eastern side of the country, beneath the moun-
tains, and at a comparatively small elevation above the sea.

The high plains or basins of the plateau enclose a conti-

nental water system, from which there 13 no outlet to the

oce^n, the rivers terminating in lakes, of which Lake
Titieaca is the chief, or in swamps, or in vast dried up salt

fields,—rapid evaporation disposing of and balancing the

supply of water flowing to these by the mountain .streams.

^ake» The valley or plateau which is occupied by the Lake

of Titieaca and the Rio Desaguadero forms the most ele-

vated table-land in the globe, with the exception of that of

Thibet, which presents only moimtain pastures, covered
with sheep ; while this table-land of the New World pre-

sents towns and populous cities, af.ords support to nume-
rous herds of cattle, llamas, guanac<. and sheep, and is

covered with harvests of maize, rye, larley, and wheat, at

an elevation which has nothing to equal it in any other
part of the world. The Lake of Titieaca or Chuquito,
which occupies its northern extremity, is 12,600 feet above
the level of the sea, and its extent is -equal to fourteen

times that of the Lake of Geneva, or 3220 square miles,

the greatest depth being upwards of 700 feet. It is sur-

rounded by numerous towns and viDages, and a rich and
fertile country, and contains several islands, the largest of

which IS called Titieaca, and was long held in great venera-

tion by the Peruvian Indians, in consequence of its hav-

ing been the place whence Manco Capac and his consor
Manco Oello Huaco, the great founders of the empire 01

the Iiicas, issued, to spread civilization, industry, and gooQ
government among the surrounding nations, the Lake of

Tincaca is very irregular in its form. It admits of exten-

sive navigation for small vessels, though not unattended
with danger, as it is subject to sudden storms and violent

gusts of wind from the neighbounns mountains. This
lake communicates with the smaller Lake of Pansa, or of

the " Pampa Aullagas." situated at the southern extremity

of the valley, by means of the Rio Desaguadero, whuh
flows out of the Lake of Titieaca, and has a breadth of from
80 to 100 yards. This river and lake form part of the

western boundaries between the Republics of 13ohvia and
Peru Over the river was formed, in the time of the

Incas, a suspension bridge, composed of cables and cords

made of the grass and rushes which grow on its borders
;

and the work was constantly renewed from time to time,

to ©bviate the effects ot decay, as it constituted the only

line of ciiiiimunication between the opposite tides of the

valley These lakes, with the Desaguadero, form the only

receptacles for the water of those rivurs and streams which

descend from the surrounding mountains and enter tins

extensive plain, which has no visible outlet whereby its

contents can escape otherwise than by evaporation.

Those rivers which take their ri.se Ironi the western River*

declivity of the Andes, and flow into the Pacific, are so

inconsiderable in magnitude, and so short in their course,

as scarcely to merit observation, and are only usetui id

supplying the means of a partial irrigation to the and
jilains which separate these mouutains from the Pacific.

But tho.se numerous rivers taking their origin on the eastern

declivity of the Cordillera Heal, which is the main water-

parting of Bolivia, [jresent a very dilferent aspect, and are

of much greater importance, since they communicate with

large navigable rivers, which terminate m the Atlantic

Ocean.

The River Paio 01 Bcni, which takes its origin in the

neighbourhood of the city ol La Paz, and the Cuapcy,

which rises near Cochabamba. and, sweeping round the

southern and eastern bases of the Cordillera of Cochabamba,

unites Itself to the Mamorc, flow- to the north-east to

mingle with the waters of the Madeira and the mighty

Marahon or Amazons, while the Pilcbmayo, which uses

near Potosi and Chuquisaca, and the Vermejo, from the

valley of Tarija, bend their courses, at a considerable dis-

tance from each othei,to the south-east, until they join the

Paraguay, which terminates in the Rio de la Plata. Possess-

ing only a small extent ol sea-boaid, and that in a perfect

desert difficult of passage, and behind which the lofty range

of the Andes iorms a huge barrier, the whole of the neb
provinces of eastern Bolivia are land-Iockcd and alniosi

isolated from communication with the outer world. The
mos' natural outlets of the country apjiear to be jd the
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livers flowing to the great mediterranean navigation sys-

tem of the Amazons in the north, or to the Rio de la

Plata. More than forty years ago the importance of opening
up a river highway from eastern Bolivia to the Rio Paraguay
lad impressed itself strongly on the Government, and large

grants and privileges were offered in encouragement of this

object, the rivers Otuquis, Tucabaca, and Latirequiqui,

flowing to the Paraguay about the 20th parallel, being
looked to as probably affording the desired navigable way.

As yet, however, though this plan has been frequently

revived, no definite progress has been made in this direction.

An expedition sent down the Rio Pilcomayo in 1844
reported it innavigable. On the side of the Amazons, the

rapids of the River Madeira, 18 in number, and extending
over a distance of 230 miles, form a great natural barrier

;

to overcome this, and to connect the navigable upper
tributaries in Bolivia with the navigation of the lower

Madeira, a company was recently formed for the construc-

tion of a railroad along the interrupted portion of the

course of the Madeira : this scheme also is for the present

in abeyance. It seems probable, however, that the recent

opening of regular navigation on the Rio Vermejo from the

Paraguay to the upper Argentine province of Jujuy on the

Bouthern frontier of Bolivia may to some extent afford an
outlet, and tend to develop the resources of that part of

the country.

Climate Bolivia lies, as has been noticed, for the most part within
and vegeta- the tropical zong ; but from its pecuUar formation, its

^00. climate and productions are dependent rather upon the

elevation of different parts of the land than upon its

geographical situation. In descending from the highest

region of snow and ice to the low p)lains of rich tropical

vegetation several zones of stages are distinguished. The
namePa«a brava is given to the uppermost mountain regions

which rise above 12,500 feet to the snow limit : these are

scarcely inhabited by man, and are characterized by mosses
and hardier grasses,—the animal kingdom being represented

by .the vicuna, guanaco, llama, alpaca, viscacha, chinchilla,

besides the condor and other birds of prey. The region be-

tween an elevation of 1 1,000 feet and the lower Puna brava

is termed the Puna ; less cold than the former, it is suited

for the growth of potatoes, barley, and rush-like grasses,

upon which sheep, llamas, vicunas, &c., may feed. This

division embrace* the whole of the high plains of Bolivia,

which are but scantily peopled or cultiv^ed. Several

species of cactus are found in these elevated regions, and
especially the Cactus peruvianns, which sometimes grows
to a height of fror.i 20 to 30 or even 40 feet, and is

serviceable for many purposes. Under the general name
Cabe:era de Valle arQ grouped the. heads of the vallej'S

descendiag to the lower lands, between 9500 and 11,000
feet in elevation, where the climate is temperate. These
cultivable districts produce wheat, maize, and the ordinary

vegetables. The Valle or Medio Ymiga is the general name
of the deeper portions of the valleySj between 9500 and
6000 feet, with warm climate, affording field and garden
fruits in abundance. The Yvm/a, lastly, is the low tropical

region, comprising all beneath 5000 feet, and producing all

kinds of tropical fruits and vegetation.

In the punas the air is always dry and perceptibly cold,

though tlie temperature may rise high in the sun, and cold,

cutting blasts of air from the mountains are of frequent

occurrence. In the Valle and ujiper Yunga a perpetual

spring seems to reign, and night frosts are rare. The
western side of the Andes is completely rainless, all

moisture-bearing clouds rolling up from the ocean being

quickly evaporated, or condensed in the higher mountain
regions in snow or hail ; but the whole of the remaining
eastern region of Bolivia has a rainfall. In the lowlands

this is irregular in season ; bul in the upper rc^'ions of the

Puna and the Cabezera de Valle, a rainy season generally

begins in the middle of November and concludes in the
beginning of March, often accompanied by furious thunder-

storms, with hail and snow in the higher regions. The
climate of Potosi, at an elevation of 13,300 to 13,600 feet,

is so various that in one day it frequently exhibits the

vicissitudes of the four seasons of the year. Thus, during
the night and the early part of the morning it is piercingly

cold ; in the forenoon it resembles our fine weather in

March ; in the afternoon the rays of the sun in so pure and
attenuated an atmosphere are very powerful and scorchingly

hot ; while towards evening the air usuaUy becomes mild
and serene. Strangers on first arriving in these higher

plains are usually affected with difficulty of breathing,

owing to the extreme rarity of the atmosphere ; they are

likewise sufferers from dysentery, which, however, for the

most part soon disappears, and in general the highlands

are by no means unhealthy. Travellers in the higher

regions are exposed to great danger and hardships owing
to the storms which occasionally prevail, especially snov7

storms, which frequently produce 'the surumpi, or snow
blindness, an affection which has proved fatal to some
travellers. An infectious fever called " fiebre amarilla"

sometimes breaks out in the Indian villages of the Puna,
causing great loss" of life ; coughs and lung diseases are

prevalent among the children in the punas, and do much
injury among grown people in the Valle and Yungas. Iq
descending through the eastern provinces towards the

plains of Mojos and Chiquitos, ifll the gradations of

climate are experienced down to that which characterizes

the equinoctial regions of America, where intermittent
" terciana " or cold fevers, dysenteries, and other diseases

peculiar to warm climates prevail.

The animals which distinguish the more elevated parts AiUii.ito

of Bolivia are the guanaco, the llama, the alpaca (the first

supposed to be the original from which the second and
third varieties have been domesticated), and the vicuiia.

These a-nimals, in their structure and habits, are all closely

allied to the camel of Africa. Thus, an examination of

the structure of the stomach shows that they are capable

of existing during a considerable time without any supply

of water, and in fact they are seldom seen to drink from
the streams of their native mountains. The camel seems

peculiarly well calculated to live in the arid and burning

deserts of the Old ^Vorld, and the form of its feet is

singularly adapted for traversing rapidly these extensi\'e

plains ; whilst, on the other hand, the guanaco and the

llama have their feet so constructed as to enable them with

facility to ascend and descend the abrupt declivities, and
to traverse the rugged and uneven passes which abound
in these mountains. They seem likewise to frequent

particularly those parts 'of the Cordillera of the Andes
which are the most dry and arid, and which are least

clothed with forests and shrubbery. Thus, in the Cordil-

lera which separates the Argentine Republic from Chili,

the guanacos are found in great numbers on the summits

and eastern declivities, which ai'e exceedingly arid and
bare when compared with the western or Chili side,

where the Andes in their whole exigent are clothed to a

certain elevation with a broad belt of forest trees and
evergreens, and where, at eertain seasons of the year, there

are heavy and continued rains. On this side guanacos are

of comparatively rare occurrence. Their flesh is savoury

when young, but not very palatable when full grown ; their

wool, however, is very valuable to the Indians, who nianu-

facturo it into hats and various kinds of woollen stuffs
;

and their skins, when tanned, are useful in making shoos

and harness. The numtier of these animals in the country

is estimated at not less than three millions ; about a third

part of them, the fullgrov. n males, are employed fj>
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O.-ld.

..(-:!9tj of burden, all the traffic of Bolivia being carried on
by means of thera.

The vicuna (Cametus vicugna) is a smaller animal than

tlie guanaco or the llama, and only useful for its fleece.

The wool is long and fine, and forms a valuable article of

commerce ; it is of a brownish colour, somewhat resembling

that of a dried rose leaf ; it has a soft, silky, and close

texture, and is well adapted for the manufacture of hats

and warm clothing. The vicuna very much resembles the

llaipa and guanaco in its habits and dispositions, but cannot

be usefully employed as a beast of burden. It usually fre-

quents the highest parts of the mountains, is extremely

timid, is gregarious, and runs very swiftly. The chinchilla

{Chinchilla lanigera) is also an inhabitant of the moun-
tainous parts of Bolivia. The skins, however, are of an

inferior quality, although larger than those obtained from

the northern parts of Chili ; but still they form a very

valuable article of commerce, on account of the great

fineness and delicacy of their furs.

The sheep pasturing in the highlands of Bolivia are

supposed to number about seven millions, and in the

lower regions of the east horned cattle are very numerous.

The eastern or morl thickly-wooded parts of Bolivia are

inhabited by a variety of wild animals, such as the jaguar

and the tapir, which are more or less common in Brazil

and the other parts of intertropical America of incon-

siderable elevation.

The geological structure of the colossal mountains situated

in Bolivia has hitherto been very imperfectly examined.

Wo learn from Humboldt, however, that the metalliferous

mountains near Potosi are principally composed of trachytic

porphyries ; and Mr Pentland discovered trachyte also

in the mountain of Fichu, one of the most elevated of the

western Cordillera. In the same chain there likewise exist

various volcanic mountains, some of which are in an active

state. There is perhaps no part of the world which afifords

a more interesting field for the investigations of the geologist

than Bolivia, not only on account of the great elevation

which it attains, but also from the exhibitions of internal

structure presented by volcanic agency and otherwise,

—

not to mention the aid afforded by such inquiries ia the

prosecution of mining enterprises.

The great variety, extent, and value of the mineral

productions of the mountainous districts of Bolivia have

given to this part of America an importance and celebrity

which it would not otherwise have obtained, end have caused

large and populous cities and towns to be built at elevations

where the rigours of the climate and the deficient vegetation

would otherwise have afTorded very few inducements for

fixing the abodes of industr}-. Mining is, however, at the

pieseut time iu a ruinous state.

Gold is found in considerable quantities in the moun-
tainous parts of Bolivia ; but, owing to the expense of

extracting the metal from the ore, the mines which produce
it have not been worked to the extent of which they are

capable. In these it is usually found in the form of

grains or nodules, or intermixed with _antimony, silver, and
other substances, and is separated by reducing the whole
to a fine powder, and by amalgamation with quicksilver.

The mountain of Illimani is believed to contain great

quantities of gold, in consequence of that metal having

been found in a native state in considerable quantities in

the lake of Dlimani, situated at its base. In the 17th

century, likewise, an Indian found here, at a short distance

from the city of La Paz, a mass of native gold, which was

said to have been detached from the mountain by the

agency of lightning, and which, having been purchased for

lie sum of 11,269 dollars, was afterwards deposited in the

.ibinet of natural history at Madrid. But by far the greater

- irt of the gold procured in Bolivia is obtained by means

of the lavaderos or gold-washicgs, in the beds of ri\'ulets,

where it is found in the form of grains. The most produc-

tive of these are the celebrated lavaderos of Tipuani,

consisting of streams descending from the snow-capped
summits of the Cordillera of Ancuma, situated about sixty

leagues to the north-east of the city of La Paz, in the

province of Larecaja. The gold is found in the form of

grains or pepitas, at the depth of 10 or 12 yards below the

surface, embedded in a stratum of clay of several feet in

thickness. The gold-washings at Tipuani were worked in

the time of the Peruvian Incas, as is evinced by their tools,

which are occasionally found embedded in the alluvia! sod,

and almost invariably in such sitiations as prove the most
productive. The gold-washings and quartz veins of Cho-
quecamata, in the province of Ayopayain Cochabamba, are

also famous, and their yield up to 1847 was valued at

£8,000,000. Several districts of the departments of

Potosi, Chuquisaca, Santa Cruz, and Tarija, are also nch
in gold, but the greater part of the mines formerly worked
have now been abandoned, or the known veins have not

been explored.

Silver, however, has hitherto been the staple metallic Silver,

production of Bolivia, and has given to it that celebrity

which it has long possessed. In the rich mountains of

Potosi alone, according to the records kept at Potosi of the

guintas or royal duties from the year 1545 to the year

1800, no less "than 823,950,509 dollars were coined dur-

ing that period ; and if the other produce of the mines

be taken into account, it is estimated that not less than

1,647,901,018 dollars must have been obtained from this

source alone during those 2S5 years.

The Cerro de Potosi, or argentiferous mountain of Potosi,

has a somewhat conical form, resembling a colossal sugar-

loaf ; its base being about three leagues in circumfer-

ence, and its summit 15,977 feet above the level of the

sea, and 2C97 above the level of the great square or plaza

of the city of Potosi, which is situated at its base. At the

foot of the Cerro is a smaller mountain called Huayna
Potosi, or the Younger Potosi, likewise containing silver,

but in less abundance than the other, and less accessible,

from the numerous springs which there impede the opera-

tions of mining. The principal mountain has been worked

as high up as within 125 feet of its summit. The labours

of the miners have been principally confined to the upper

half of the mountain, which has been perforated by nume-

rous excavations, with at least 5000 openings of mines, the

greater number of which are however abandoned. The

upper part of the mountain is exhausted to a considerable

extent of its valuable contents ; but the lower part is still

in a great measure untouched, as the springs are there more

numerous, and the water accumulates in such quantities

as materially to interrupt the further progress of the miners.

The mines of Potosi, according to Humboldt, rank next in

importance to those of Guanaxuato in Mexico. The exist-

ence of silver in this place was first accidentally discovered

by an Indian in the year 1545, and ever since that time its

mines have been worked. In 1858, twenty-two companies

were working 40 silver mines and 4 tin shafts in the pro-

vince of Potosi, and the yield in 1856 amounted to a value

of nearly a million dollars.

The silver mines of Portugalete, in the province of

Chichas, have acquired considerable celebrity on account of

the richness as well as quantity of their ores, which yield

from 60 to 80 merks of silver to the caxon, while those of

Potosi only afford about 10 merks from the same quantity

of ore. Besides these there are various other silver mines

in the province of Chichas, but their value is much dimi-

nished by the scarcity of water, and by their being situated

in an almost desert and unproductive country. The mines of

Laurani, in the province of Sicasica in La Paz, once famous^



14 SOLI V I A
are now abandoned; and tlioso of the provini;;! of Arque
fn Cochabamba are not now regularly worked. The rich

silver mines of Lipez also lie fallow, as do those of the

departmetit of Oruro. In 1870 great silver deposits were

discovered at Caracoles, about 120 miles inland, in the

desert province of Atacama, drawing thither a rush of

miners from all parts of Chili and Peru,

Mhcr Among the other mineral riches of Bolivia copper takes
iniiicrala. the next rank, and is also widely distributed The province

"af Ingavi in La Paz possesses mines from which 15,000

to 20.000 cwts. of copper are annually taken. The
departments of Potosi, Chuquisaca, Oruro, and Atacama
are also rich in copper. Tin is mined to some extent in

Potosi and Oruro, where it is found along with the silver.

Lead is also frequently found in the neighbourhood of

silver, as well as quicksilver. The methods hitherto

employed for the .-eduction of the ores of this country

are exceedingly imperfect and inefficient. More skill and
Capital are requisite to render them productive and remune-

rating Coal and iron have been found in the departments

of Chuquisaca, Oruro, and Beni, though the extent or

value of these products is yet unknown. Precious stones,

chiefly the hyacinth and opal, have been found in the

department of Santa Cruz, and diamonds in Bern.

Very valuable beds of guano extend along the Pacific

coast between 23^ and 25° S., those of MerjUones being

specially famous. Nitrate of soda also exists in great

quantity in the deserts of Atacama, an^ is profitably worked.

R=ada The roads which form the means of communication
between Bolivia and the surrounding countries, and between

the various provinces of the republic, are in no respect

eufficient for the important purposes which they are

destined to serve. By inattention to the formation and
preservation of roads, the Spaniards and their descendants

have fallen greatly behind the ancient Peruvians, whose
industry and civilization they affected to despise, and
laboured hard to depreciate. The present route, for it can

scarcely be designated by the name of road, from Potosi to

Jujuy, the first city belongiug to the Argentine Republic, is

about 310 miles in length ; and this place forms the point

where a road commences for carriages and waggons as far

as Buenos Ayres, an additional extent of land carriage of

about 161 T geographical miles. The various routes from
Bolivia to the coast of the Pacific, by the way of Cobija,

by Tarapaca, and by Oruro to Tacna, can only be passed on

mules or horseback ; and travellers are sometimes exposed

to great perils and hardships from exposure to the storing

which occasionally prevail at such great elevations. The
President BaUivian, however, while in office, did much to

obviate these difficulties, and initiated a new era of things

by the construction of a splendid highway, which leads from
Sucre, and passing Santa Cruz, connects Mojos and
Chiquitos and the fertile plains of the Beni and Madeira.

Although railroads are as yet unknown in the greater part

of Bolivia, and though the country presents the most
formidable natural difficulties in the way of engineering,

a beginning has been made in this tlirection. The only

line at present constructed in Bolivian territory is a short

one from the bay of Autofagasta, south of that of

Mexillones on the Pacific coast, in Atacama, to the nitrate

of soda works of Salar el Carmer , it is intended to extend
this line inland to the nitrate fields and to the silver mines
of Caracoles. It is also proposed to extend one of the

southern Peruvian coast lines, starting from near the point

of Iquique to Oruro in Bolivia. At present one of the

main outlets of western Bolivia is by the Peruvian railroad

from the port of Mollendo and Arcquipa to Puno, on Lake
Titicaca, completed in 1 870. Puno, its inland terminus,

is connected with Bolivia by steam navigation across Lake
Titicaca

"

The productions furnished by EoUna as articles of Pro*itl»

commerce are chiefiy the precious metals, vicuna and alpaca ^""^ '''*''•

wool, guano, nitrate of soda, leather, coffee, cacao, and
chinchona bark ; but from the fact that no direct com-
mercial intercourse has ever existed with the outer world,

these products are frequently ascribed to the countries

through which they must pass. Thus the metals and
wools of Bolivia are looked upon as Peruvian, and the

cinchona bark and gums passing out eastward are credited

to Brazil or the Argentina Republic. The rude and simple

fabrics manufactured by the Peruvian Indians are usually

appropriated to their own domestic uses ; while the valu-

able vegetable productions, and the herds of cattle and
mules which are reared in the eastern parts of the republic,

have hitherto scarcely been sufiicient for %he supply of

the inhabitants of those populous mining districts that are

principally dependent on them for subsistence.

Before the war of independence a very extensive traffic

was' maintained between the upper provinces of Peru (or

Bolivia) and the provinces of the Rio de la Plata for supplies

of cattle and mules. These were reared in great numbers
in all the interior Argentine provinces expressly for the use

of those countries, aod were first sent by easy journeys to

the luxuriant pastures of Salta and Jujuy, where they were

carefully fed and tended during the winter, previous to

their being conveyed to their final destination in Bolivia

and Peru. Some idea may be formed of the extent of this

traffic from the statement that, besides all those furnished by

the other Argentine provinces, the province of Salta alone

supplied annually to Upper and Lower Peru from 60,000

to 80,000 mules, on all of which they realized considerable

profits, the pricfes being proportioned to the distance to

which they were conveyed. The customs derived from the

import of cattle from the Argentine Republic still form an

important source of revenue. The trade is now in a

great degree diverted from the Argentine provinces to the

ports of the Pacific called the Puertos Intermedios. Tacna
and Arcquipa, with their respective ports, have now become

the principal channels through which Bolivia receives the

produce and manufactures of other countries, the Bolivian

port of Cobija being of little value, owing to the difficulties

of transport from it by mules and llamas across the desert

track and the mountains. There are no certain returns of

the value of the trade of Bolivia ; the importation by Tacna
and Arica is valued at 5 or 6 millions of dollars, that of

Cobija at IJ to 2 milUons. A new and very important

channel of communication for commerce will be opened

between Bolivia and the Atlantic, whenever commercial

enterprise and increasing civilization shall have established

steam navigation on the Rio de la Plata and its tributary

streams, or from the mouth of the Amazons to its distant

tributaries the Beni and the Mamore.
The population of Bolivia consists of a mixture of Populnliun.

various races, chiefly of the Spaniards with the Indian

natives. A third of their number live in towns or

" villas," the rest in smaller villages, or in the open camp.

Besides the native Indians there are in the country some
descendants of African negro slaves, and not a few

Guaranis, who came over from the regions east of tha

Paraguay, and settling in the plains, have increased in

numbers. The Indian population may be considered as the

ei\-ilized, the half civilized, and the wild. To the first

cla.ss belong the Qiiichnaand Aymara, or the Inca Indians,

who are by far the most numerous, who have come most

closely into contact with the Spanish invaders, and who
occupy chiefly the highlands of the west. The Indians of

Mojos and Chiquitos may be considered as rcpresentiag

the half-civilized class,—retaining part of the civilization

introduced among them in the 17th century by the Jesuits.

The nomadic or wild Indians of the eastern lowlands in
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Bolivia belong to the following tribes :—The Sirionos, who
inhabit the banks of the Rio Grande or Guapay, and of the

Rio Pirai ; the Hichilos, who occupy the pampas north of

San Carlos in the department of Beni ; the Penoqv.iqv.ias,

living in the upper or .southern districts of the River

Itonama or San Miguel ; the Guaranocas, inhabiting the

western portion of the space between the rivers Tucabaca

and Latiriquique ; the Potororos in the north-west of the

same district ; and the Chiriguanos, occupying the country

along the north of the upper Pilcomayo below the con-

fluence of the Pilaya. To these may be added the Tobas,

who though they generally occupy the lower basin of the

Rio Vermejo in the Argentine portion of the Chaco,

occasionally make raids into the departments of Tarija and
Chuquisaca, plundering and destroying the villages, and
carrying off women and cattle. The Quichuaand Aymara
have no relations or sympathies with the Indians of the

plains, who in their turn hold the civilized Indians in great

contempt. These descendants of the Peruvians under the

empire of the IncM are still numerous, notwithstanding

the many causes which have tended to diminish their

numbers, and form a distinct race, preserving the language

and manners of their ancestors, their habits having been

only somewhat modified by the circumstances in which

they have been placed since they came under the dominion

of the Spaniards. The Quichuas are mild in character,

apparently subdued and apathetic,—qualities which arc but

the natural result of the state of -subjection and debase-

ment in which they were long held by their conquerors

;

they are, however, robust and muscular, and capable of great

endurance, though little inclined to labour ; their customs

are rude and simple, their mode of living poor in the

extreme. The Aymara are perhaps more mobile in char-

acter, but in other respects similar. Both are cultivators

of the land according to their rude notions of husbandry
;

vegetables, especially maize and potatoes, form the staple

of their food, and they indulge freely in their favourite

cliiclui, an intoxicating liquor prepared from maize ; many are

employed as drivers of llama trains, or are breeders of the

llama, sheep, or goats, which they possess in great numbers.

Among the half-bred population of Bolivia, who stand in

relation of numbers to the Inca Indians as about one to

two, there are distinguished the zambo, or half-negro half-

Indian, powerful in frame and intelligent, but unfaithful

and cunning , the mulatto, or offspring of the Spaniard and
negro ; and the cholo, the descendant of the 'alliances of

the Spaniards with the Inca Indians. The last generally

resemble their fathers in character, and occupy themselves

chiefly in mining. It is to the Cholos that Bolivia owes
its political independence.

The population of Bolina has greatly increased since the

year of independence, 1825, when the whole number did

not exceed 979,000; in -1831 it exceeded 1,000,000 ; at

the census of 1846 it had risen to 1,380,000. The follow-

ing table shows the population of each department, as

given by Ondarza in 1858. This is the most recent detailed

statement of the population of Bolivia, but an estimate of

the population of the ecclesiastical divisions of the country

for 1874 IS appended to it , the provinces into which each

department is divided are also named, on the authority of

Herr Reck :

—

DepanmeotA

1.4 Paz

Proviocei

La Paz
Omasuyos
Ingavi

Sicasica

MuQecas
Yungaa
Larecaja

, Inquisivi

PopulalloD, 18Ca

. 475.322

Carrj- forward. 475.3i9

Oepartmenis.

COCHABAMBA

POTOSI

Chuquisaca

Santa Crcz
DE LA
Sierra

Oruko

Tarija ...

Beni

Atacama .

Provlncea.

Brought forward,

C Cochabamba
I
Cliza

J Tapacari

1 Mizque
1 Arque
K Ayopaya
r Potosi

I
Porco

( Chayanta

I
Chichas

LLipez
Yamparaes
Tomina-azero
Cinti

Santa Cruz
Valle Grands
Cbiquitos

Cordillera

Oruro
Paria or Po<5po

Carangas
Tarija

Salinas

Concepcion
SIojos 1

CaupoHcan or Apolobamba \

Juracares )

Upper and Lower Deserts

Popul&tloa. 81S8*

475,322

349,892

231,229

223,668

153,164

110,991

88,900

53,973

6,273

1,742,352
Wild Indians 245,000

Total 1,987,353

The Archbishopric of La Plata, including the departments

of Potosi, Chuquisaca, Oruro, Tarija, and Atacama, con-

tained in 1874 706,989 inhabitants ; the Bishopric of La.

Paz, the department of La Paz, 519,465 ; the Bishopric of
Santa Cruz, the department of Santa Cruz, 205,131 ; and
the Bishopric of Cochabamba, the department of Cocha-

bamba, 379,783,—total, 1,811,368. Decrees of 1866 and

1867 ordered the formation of two new departments, viz.,

Melgarejo, to be formed of part of the existing department

of Cochabamba, and including the town of Tarata, and

Mexillones, on the coast.

The populations of the chief towns, in 1858, were as

follows:—La Paz, 76,372; Cochabamba, 40,678; Chu-

quisaca or Sucre, 23,979 ; Potosi. 22,580 ; "Santa Cruz,

9780 ; Oruro (the siat of Government since 1869), 7980
;

Tarija, 5680; Trinidad, 4170; Cobija, 2380. Among
the small number of foreigners in the country, Itahans,

Spaniards, and French are in a majority.

The area of Bolivia, hitherto very uncertain, on account Are*,

of the indefinite state of the frontier on the east and south,

has been calculated at Gotha, on the basis of the recent

determination of the boundary with Brazil, at 536,200

English square miles, or about ten times the extent of

England.

The religion of the people is Roman Catholic. Since R8],g,on.

the commencement of the republican government a con- Edu cation.

siderable part of the revenues of the minor convents and

monastic establishments in Bolivia has been diverted from

their original purposes to form a fund for the establish-

ment and support of seminaries of education. Colleges on

improved modern principles are formed in each of the

departments, A university having long existed at Chu-

quisaca for the education of the youth of Upper Peru, the

utility of the establishment was greatly augmented,

during the administration of General Sucre, by an im-

provement in the modes of instruction, and an increase

in the number of the departments of education. In

Potosi, likewise, efficient means were adopted by General

Miller, while prefect of that department, to establish

there a college for the study of mineralogy,—a branch of

education of great importance in a place wholly dependent

on mining.



16 BOLIVIA

Gf>«*era-

meat.

RtfVCOQtt

The coDstitutiou given to the cciintri' bi' Bolivar, which,

in the frequent revolutions of later times has often been

modi6ed and altered, and sometimes set aside altogether, is

founded on the strictest principles of justice, in as far as

regards the civil rights and privileges of the community , but

in other respects, and particularly in reference to the supreme
executive authority, its provisions savour strongly of a mon-

archical spirit. The supreme authority is vested in a presi-

denle vitalicio, or (fresident for life, with the power of naming
his successor. It guarantees to the Bolivians civil liberty,

security of persons and property, and equality of rights ; the

free exercise and communication of thoughts and opinions,

either by the press or otherwise ; liberty to remain or

leave the territory of the republic with their property, at

their pleasure, but without prejudice to others ; equality in

the imposition of taxes and contributions, from the payment
of which none can be exempted ; and the abolition of all

hereditary employments, privileges, and entails. No pro-

fession, trade, or employment can be prohibited, unless

repugnant to public feeling, or injurious to the health and
security of the community ; and every inventor is secured

in the benefits of his discovery. No one can be arrested

without previous information of the alleged fact of delin-

quency, unless when taken flagranti ddiclo. All trials

and judgments are public ; and in criminal cases none
can be imprisoned more than forty-eight hours without
having presented to him the charges preferred agaii^t him,
and being delivered over to the proper tribunal or judge.

By this constitution all legitimate power emanates
directly from the people, and is in the first instance

exercised by all who can justly claim the privilege of

citizens. Of these every ten nominate an elector, who
exercises his delegated authority for a period of four years.

At the commencement of each year all the electors assemble
in the capitals of their respective provinces, and regulate

their proceedings and the exercise of their various functions

by'a plurality of votes. They elect the members of the

three legislative chambers, the number of each amounting
to thirty ; those for the chamber of tribunes being nominated
for four years, and renewed by moieties every two years

;

those for the senate for eight years, and renewed by
moieties every four years ; and those for the chamber of

censors being nominated for life.

The executive government consists of a president, vice-

president, and three secretaries of state. The president of

the republic is named for the first time by a majority of

the collective legislature, and retains the dignity during
life, with the power of naming his successor. Ho is the
chief of the administration of the state, and is not respon-

sible for the acts of his administration. The constitutional

privileges of the president are the most limited that have
been intrusted to the supreme chief of any nation. They
extend only to the nomination of the officers of the revenue,
of peace, and of war, and the command of the army. The
administration belongs wholly to the ministry, which is

responsible to the senate, and b subject to the jealous
\igilaiice of the legislators, magistrates, judges, and citizens.

The judicial department enjoys the most perfect inde-

pendence, the members composing it being proposed by
the people, and chosen by the legislature. Slavery in every
form has long been abolished, and the exercise of religion is

free from all restraints. The armed force is composed of
the regular army, amounting to about 3000 officers and men,
to garrison and defend the frontiers ; of the national militia
to preserve internal order ; of the preventive .service to
protect the revenue ; and of a navy when circumstances
may require it.<» formation

The Cnaucial budget of Bolivia for 1873-74 was as
follows, the amount being given in Bolivian dollars of the
value of al "cjt Ss. 3d sterling :

—

I

RECEip-rs

—

Customs!*™^ ' «5.ftOO
( Lobija

c-f^.. 250,00»
Export of Silver . .- «?...,.....- 193.675
Sale of Guano. .^...-.^^is::- .

~ 300,009
Stamps .'.

. ... 27,628
Cattle Customs (Argentine Kepublid). :. 20,880
English Loan '

.. .. 650,000
Indian Tribute 686,307
Departments 396]423

2,929,914

EXPENDITDRE. .,-.- . ... 4,505,504

Publii; debt 1873 = 16,428,329 bolivianos, including £1.700,000
sterling of the loan for railways.

The early history of that part of the empire of the Iuca»
which DOW forms the Republic of Bolivia is so intimately

connected with that of Peru, that the consideration of it may
with propriety be deferred until we come to treat of that

country, in which Cuzco, the capital of the Incas, is situated.

Attention will therefore at present be directed chiefly to that

period of its history which is more recent, and which has so

materially influenced its present condition.

The Peruvian's, ever since the conquest of their country
by the Spaniards in the 16th century, have been sul>

jected to a system of tyranny and oppression which has few
parallels in the history of the universe. They were treated

little better than beasts of burden. By their toil the gold
and silver were obtained from the mines, the lands were
cultivated, the flocks and herds were attended to, and all

the domestic and menial offices performed. Yet the fruits

of their labour, especially that of mining, which was attended
with numerous privations, and often with great loss of life,

were altogether devoted to enriching their oppressors.

One of their principal grievances was the mita, a com-
pulsory kind of personal labour, either in the working of

the mines or in the cultivation of the fields, exacted' :n

m

the Indians generally for the space of one year. T'l>)

proprietors of mines and land to be worked or cultivar'-'l

were privileged to claim as their undoubted right t..i;

personal services of the Indian population of the district

surrounding that in which their property was situate!

By the regulations of the mita a proportional number of

the Indians of the district were annually chosen by lot for

the purposes required ; and some idea may be formed of

the efi'ects of such a regulation from the fact that 1 400 mines
were registered in Peru alone, and that every mine which
remained unworked a year and a day became the property

of the first claimant. So much was the labour of the mines
dreaded by those persons on whom the lot fell, that they

considered it as equivalent to a sentence of death, and
made all their arrangements accordingly, carrying with

them their ^vives and families to their new and dreaded

place of abode. An estimate may be formed of the extent

of this evil from 12,000 Indians having been annually

required by the mita of Potosi alone ; and it is calculated

that, in the mines of Peru, no less than 8,285,000 Indians

have perished in this manner. Besides the mita for the

service of the mines, the Indians were also compelled to

labour for their superiors on their cultivated estates, their

estancias or grazing farms, and also in their obrages or

manufactories.

The tribute exacted by the Government from every

Indian between the age of eighteen and fifty-five was a

capitation tax of 8 dollars. Th'is was levied \yith the

greatest rigour, and the official persons charged with its

collection frequently committed great injustice in doing

so,—obliging the Indians to commence these payments

at fifteen, and continue them until seventy years of age,

and putting the amount of tribute for the years before and
after the legal period into their own pockets In proof of
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the extent to which thi3 evil was carried, and of the

rapacity of the Spanish Government, it may be stated that

a law was enacted for the express purpose of augmenting
the number of the people liable to pay tribute. By it the

Indians were obliged to marry, the men at the age of fifteen,

the women at thirteen The governor of each province

was resjionsible to '.he Government for the amount of the

tribute, which was regulated by a census of the tributary

Indians, taken every seven years , and in this many frauds

were practised, the actual number being often underrated.

Besides all these, the Peruvian Indians were long sub-

lected to another system of extortion no less grievous and
unjust,—the law of repartamiento. This was originally

established with the best intentions,—the governors or

mrregidors of the districts being intrusted with the charge

of supplying the inhabitants under their CJre with such

articles as they might require at a fair and equitable price.

But the law, which had so plausible an origin, was shame-
fully abused , and it was made compulsory on the Indian

population to purchase worthless articles at an extrava-

gant price

The constant and extensive operation of these demoraliz-

ing practices, although more immediately atTecting the

aboriginal population, could not fail to produce the most
pernicious effects on the Creoles or descendants of the

Spaniards ; but, in addition to these causes of debasement,

the latter were subjected to numerous unjust and oppres-

sive laws, all tending to paralyze tfeir advancement.

The raising of those vegetable products which form the

principal objects of culture in Spain, as articles of com-
merce, was strictly prohibited to the South Americans,

however favourable the soil and climate of their native

country might bo for the production of them. No kind of

manufacture of cloth or articles of clothing wa.s permitted

which could interfere with the commerce of Old Spain,

excepting onTj« the coarse fabrics manufactured and worn
by the Indians. Even the valuable mines of mercurj- and
iron found in South America were, in a great measure,

ficrmetically sealed by prohibitory decrees, lest they might
interfere with the traffic carried on by Spain in these

articles. And, not only was the commerce of South America
confined entirely to Spain and prohibited w-ith other nations,

under the severest penalties, but the colonics were not per-

mitted to have any commerce with each other.

The grievances under which they suffered at length ex-

ceeded even the powers of endurance possessed by the

pacific Indians, and gave rise to the insurrection of 1780-81,
led by the Inca Tui>ac Aman'i, who spread fire and sword
against everj'thing Spanish from Cuzco to Jujuy ; twice tho

city of La Paz wa.s besieged by a force of 20,000 Indians
,

and in the battle before that town Tupac Amarii was made
prisoner and put to death in the most barbarous manner by
the Spaniards. Tfaa insurrection was finally put down in

1 "82, and with it ended the last power of the Incas. The
•iboriginal population, having failed in their arduous under-

taking, after the de-structiun of great numbers of their nation,

and finding their chains now rivelted with double force,

never again recovered their wonted energies. This accounts

for the comparative indifference with which they viewed
the rise and progress of the war of independence.

From the causes already stated, the war of independence
was principally carried" on, as regards Bolivia, by the

resources of, and in concert with, the neighbouring pro-

vinces of the Rio de la Plata and Peru, all of which had
equal cause to avenge themselves on their oppressors, but
were placed in circumstances somewhat more fortunate for

accomplishing their purpose. When the patriots of Buenos
Ayres had succeeded in liberating from the dominion of

Spain the interior provinces of the Rio de la Plata, they
turned their arms against their enemies who bdd Uimor

Peru. An almost uninterrupted warfare followed, from

July 1809 till August 1S25, with alternate successes on

the side of the Spanish or royalist and the South American

or patriot forces,—the scene of action lying chiefly between

the Argentine provinces of Salta and Jujuy and the shores

of Lake Titicaca. The first movement of the war was the

successful invasion of Upper Peru by the army of Bue:io«

Ayres, under General Balcarce, which, after twice defeating

the Spanish troops, was able to celebrate the first annivLT

sary of independence near Lake Titicaca, in May 1811.

Soon, however, the patriot army, owing to the dissolute

conduct and negligence of its leaders, became disorganized,

and was attacked and defeated, in June 1811, by the

Spanish army under General Goyeneche, and driven back

into Jujuy. Four years of warfare, in which victory was

alternately with the Spaniards and the patriots, was ter

ininated in 1815 by the total rout of the latter in a battle

which took place between Poto.si and Oruro. To this sue

ceeded a revolt of the Indians of the southern provinces ot

Peru, and the object being the independence of the whola

country, it was joined by numerous Creoles. This insur-

rection was, however, speedily put down by the royalists.

In 1 8 1 G the Spanish general Laserna, having been appoi nted

commander-in-chief of Upper Peru, made an attempt to

invade the Argentine provinces, intending to march on

Buenos Ayies, but he was completely foilt>d in this by tha

activity of the irregular gaucho troops of Salta and Jujuy,

and was forced to retire. During this time and in the six

succeeding years a guerilla warfare was mamlained by th&

patriots of Upper Peru, who had taken refuge in the moun-
tains, chiefly of the province of Yungas, and who frequently

harassed the royalist troops. In Juno 1823 the expedition

of General Santa Cruz, prepared with great zeal and activity

at Lima, inarched in two divisions upon Upper Pera, and

in tho following months of July and August the whole

couiiti-y between La Paz and Oruro was occupied by his

forces ; but later, the indecision and want of judgment

displayed by Santa Cruz allowed a retreat to be made
before a smaller royalist army, and a severe storm converted

their retreat into a precipitate flight, only a remnant of tho

expedition again reaching Lima. In 1824, after the great

battle of Ayacucho iii Lower Peru, General Sucre, whose

valour had contributed so much to the patriot success of

that day, marched with a part of the victorious army into

Upper Peru On the news of the victory a universal rising

of the patriots took place, and before Sucre had reached

Oruro and Puno, in February 1825, La Paz was already in

their po.ssession, and the royalist garrisons of several towns

had gone over to their side The Spanish general Olaneta,

with a diminished army of 2000 men, was confined to the

province of IVtosi, where he held out till March 1825,

when he was mortally wounded lu an action with some of

his own revolted troops

General Sucre wus now invested with the supreme com
mand in Upjier Peru, uritil the requisite measures could be

taken to establish in that country a regular and constitu-

tional government Deputies from the various piuvincfs

to the number of fifty four were assembled at Chuquis.aca,

the capital, to decide upon the question proposed to them

on the part of the Government of the Argentine provinces,

whether they would or would not remain separate from that

country. In August 1 825 they decided this question, declar-

ing it to be the national will that Upper Peru should in future

constitute a distinct and independent nation. This assembly

continued their session, although the primary object of their

meeting had thus been accomplished, and afterwaids gave

the name of Bolivia to tho cowitry,— issuing at the same
lime a formal declaration of independence.

The first general assembly of deputies of Bolivia dissolved

itself .>n the Htli ..f Oi tobcr 1S35, and a new congress
.
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was summoned and formally installed at Cbuquisica on

the 25th May 1826, to take into consideration the consti-

tution prepared by Bolivar for the new republic. A.

favourable Teport v/aa made to that body by a committee

appointed to examine it, on which it was approved by the

congress, and declared to be the constitution of the republic
;

and as such, it was sworn to by the people. General

Sucre was chosen president for life, according to the con-

stitution, but only accepted the appointment for the space

of two years, and on the express condition that 2000
Colombian troops should be permitted to remain with him.

The independence of the country, so dearly bought, did

not, however, secure for it a peaceful future. Repeated
risings occurred, till iti tho end of 1827 General Sucre and
his Colombian troops were driven from La Paz. A new
congress was formed at Chuquisaca in April 1828, which
modified tho constitution given by Bolivar, and chose

Marshal Santa Cruz for president; but only a year later a

revolution, led by General Blanco, threw the country into

disorder and for a time overturned the Government. Quiet

being again restored in 1831, Santa Cruz promulgated the

code of laws which bore his name, and brought the finan-

cial affairs of the country into some order ; he also con-

cluded a treaty of commerce with Peru, and for sevenil

years Bolivia remained in peace. In 1 830, when astrusglo

for the chief power had made two factions in the neigh-

bouring republic of Peru, Santa Cruz was induced to take

a part in the contest ; ho marched into that country, and
after defeating General Oamarra, the leader of one of the

opposing parties, completed the pacification of Peru in the

spring of 1830, named himself its protector, and had in

view a confederation of the two countries. At this juncture

the Government of Chili interfered actively, and espousing

the cause of Gamarra, sent troops into Peru. Three years

of fighting ensued, till in a battle at Jungay in June 1839
Santa Cruz was defeated and e.tiled, Gamarra became pre-

sident of Peru, and General Velasco provisional chief in

Bolivia. The Santa Cruz party, however, remained strong

in Bolivia, and soon revolted successfully against the new
head of tho Government, ultimately installing General

Ballivian in tho chief power. Taking advantage of the

disturbed condition of Bolivia, Gamarra made an attempt

to annex the rich province of La Paz, invading it in August
1841 and besieging tho capital; but in a battle with Bal-

livian his army was totally routed, and Gamarra himself

was killed. The Bolivian general was now in turn to in-

vade Peru, when Chili again interfered to prevent him.

Ballivian remained in tho presidency till 1848, when ho

retired to Valparaiso, and in the end of that year General

Belzu, after leading a successful military revolution, took

the chief power, and during his presidency endeavoured to

promote agriculture, industry, and trade. General Jorge

Cordova succeeded him, but had not been long in office

when a new revolt in September 1857, originating v,-ith

the garrison of Oruro, spread over the land, and compelled

him to quit the countiy. His place was taken by Dr Josfl

Maria Linares, the originator of the revolution, who taking

into his own hands all the powers of Government, and act-

ing with the greatest severity, caused himself to bo pro

claimed dictator in JIarcli 1853. Fresh disturbances led

to the deposition of Linares in 1801, when Dr Maria de

Acha was chosen president. In 1802 a treaty of peace

and commerce with tho United States of North Amence
was ratified, and in the following year a similar treaty was

concluded with Belgium ; but new causes of disagreemen;

with Chili had arisen in the discovery of rich beds (•>

guaiio on tlio eastern coast-land of the desert of Atacama,

which threatened warfare, and were only sot at rest by

the treaty of August ISGG, in which the 24tli parallel o'

latitude was adoiited as the bouiulary between the twci

I
republics. A new military revolution, led by Maria Mel-

I garejo, broke out in ISGo, and in February of that year

1 the troops of President Aclii were defeated in a baiile near

Putosi, when Melgarejo took the dominion of the country

I

After defeating two revolutions, in 1305 and 1300, the

new president declared a political amnesty, and in 1869,

after imposing a revised constitution on the country, he

became its dictator till 1371.

I Such, in brief, are tho rapidly succeeilinj political change?

and internal conflicts which have kept Bolivia far behind
' its neighbouring republics, and have prevented tho de-

velopment of its natural wealth. Notwilhstandini^'thesewaM

I

and revolutions which rent the country, Bolivia had main-

tained itself without foreign credit until the presidency of

Mulgarcjo, when it was drawn into disastrous speculations

and contracts which have compronii.=^ed its credit and loaded

the country with a heavy foreign debt.

President Morales was elected in 1871 , since that time

a civilian Government has succeeded to the military sys

tem, and attempts are being made to reform tho disordered

affairs of the republic.

A- Ilo5^-alines d'Orbisny, Vo'jnfjcs dans I'Amcriqne wirniionalt^

18'26-1S33, Paris, 1835, and Descnpaon gcogrnjica, fiiatonca, y
estadistim de Bolivia, Paris. 184.5 ; Dalence, iilatisticat ylccounl oj

Bolivia, 1846; H. A WedJell, Voyage dans U nord dc hi Bolimt,

Pans, 1853 ; Manoel Jose Cortes, Ensayo sobr/t la Hislona de Bo-

tu'ia, Sucre, l8t>l ; David Forbes. Report on Che Geology of South

America, London, 1861 ; Hugo licek. " Gcographie unit Statistik

der Republik Bolivia," in Gcuyr. MlUheilungen, Gotlia, 1365, 1866.

1867 ; Avclino Aramayo, Projeeto dc una nneva via de communi-
cacion enirc Bolivia y el occano PaciJi<:o, London, 1863,— also

Bolivia (extracts from the last work, tianslated, with additions

to 1374), London, 1874 ; Jose Domingo Cortes, Bolivia, Pans.

1875. (K.J.)

BOLLANDIST FATHERS, Tue, the authors of tho

famous Ada. Sanctorum. During the Roman Catholic

revival in the end of the IGth and beginning of tho 17th
centuries a great number of martyrologies were published,

and it occurred to a Jesuit father, Heribert Rosweyd, to

collect all the various legends about the martyrs and saints

of the church into one great standard martyrolo^y, which
he proposed should fill 18 vols, folio. Rosweyd died in 1029
without having been able to carry out his plan. Uis idea,

however, was taken up by John Bolland, a Jesuit father
of the Low Countries, who had settled in Antwerp. He
began an e.\tensivo correspondence, writing to every one
throughout Europe who ho supposed %va3 able to help him.
Tho public libraries and the libraries of convents and
churches were thoroughly examined for MSS. about saints

and martyrs, and "> w.^ch material was found that tho

original plan of tho work was soon widened. The ground-

plan of the undertaking was to form a huge calendar, giving

the lifo and deeds of each saint under the heading of the

day set apart by the church for his honour. In 1043 th«

first two volumes were f>ublished, containing the saints

days in January. Bolland died soon after the beginning

of his labour, but not until ho had seen tho work faiiiy

started ; other deaths followed, but the work was prosecuted

in accordance with the original plan, and went on pros-

perously until 1773, when the troubles which then overtook

tho Jesuits affected the BolUnaists also. The little com-

pany struggled on, however, amid many difficulties until

1794, when they were disperocd ; and the whole of the

MS. collections were destroyed during the French invasion

of the Netherlands. At this time 51 vols, had been pub-

lished, bringing the work down to the 1 5th of October.
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In 1837 three Jesuit (aihera made proposals to continue
the Acta according to the original plan, and in 1838 pub-
lished a programme under the title De prosecutione opens
Bollandiani. They made some progress with the under-

taking, but their work is much inferior to the earlier Ada.
The 54 vols, of the older BoUandists, along with 6 vols,

of the continuation, were published at Paris and Rome in

1863-7.

BOLOGNA, a province of northern Italy, having an
area of 1385 square miles. It consists in the north of a

fertile plain, well watered by several tributaries of the Po,

while the southern portion is occupied by the Apennines,
which separate it from Tuscany. It is in a highly

flourishing condition. The soil produces abundant crops of

nee, barley, wheat, and pulse, besides hemp, flax, olives,

grapes, figs, almonds, chestnuts, and other fruits. The
culture of silk is largely prosecuted ; and considerable

numbers of cattle and swine are reared in the province.

Bologna, the chief city of the above province and the

see of an archbishop, is situated between the rivers Reno
(Rhenus) and Savena, at the foot of the lower slopes of the

Apennines, 399 feet above the level of the Adriatic, and 23
miles S.E. of Modena, on the main line of 'railway that runs

across the north of Italy, in 44° 30' N. lat. and 11° 21'

E. long The city is about 2 miles in length and li in

breadth, and is surrounded by a hiijh brick wall with

GrounJ-Plan of Bologna.

twelve gates The streets are clean and well paved, but are

generally narrow and crooked , the houses are mostly three

stones high with projecting roofs, and are very often

surrounded with arcades All the public as well as private

buildings are constructed of brick. The Piazza Vittono

Emmanuelo. formerly called Piazza Maggiore or del Gigante,

13 the priucipal scjuare and has many fine edifices. In the

centre is a fountain adorned with a colossal statue of

Neptune by Giovanni da Bologna. The city contains no

(ewer than 130 churches, twenty convents, and six

hospitals. Of the churches the largest is San Petronio, an

unfinished but splendid structure dating from 1390, and
dedicated to the patron saint of the city. The cathedral

or S Pietro, begun in 1605, is surpassed not only by it

but by S. Dominico, S. Giacomo Maggiore, and various

others San Stefano is a curious collection of seven

churches, with a good deal of antiquarian interest. ( Vide

Street's Brick and Marble m the Middle Ages, 1874.)

Of the secular buildings the most important are the Palazzo

Pubbhco, founded in 1290, the Palazzo del Podesti, of

slightly earlier date, the Palazzo della Mercanzia, or

Chamber of Commerce. S'ld n few of the residences of the

great mediaeval families. At the head of the educational

institutions stands the university, which was once the mos'
celebrated in Italy, but is now attended by only 400 oi

500 students. The university library, which was at one
time in the keeping of Cardinal Mezzofanti, numbers
upwards of 140,000 volumes and 9000 MSS. The
Accademia delle Belle Arte, situated in what was formerlj

'

the Jesuit's College, has a rich gallery of paintings, chiefly

by native artists. There is a museum of antiquities in con-
nection with the university, as well as a botanical garden,
and an observatory , and the city possesses besides a
scientific institute, a philharmonic lyceum, and various
intellectual institutions, many of which are due to the
liberality of Count Ferdinand iMarsigli, in the 1 7th century.

There are five theatres (the Teatro del Commune, erected
in 1756 by Bibiena, on the sue of the Palazzo Benti
voglio, being one of the largest in Italy), a casino, and t

hall for playing the favourite game of ball. The lean-

ing towers of Asinelli and Garisende are worthy of men-
tion. They are situated quite near each other ; the former,

which is 272 feet in height, deviates 5 feet from the per-

pendicular, while the latter has a height of 138 feet and
a divergence of 9. Bologna has long been famous (or its

Mortadelle sausages, its .soap, and a kind of confection

called terra catu ; its manufactures also include crape, silk,

glass, wax caudles, paper, and musical instrumenta The
pieople have a very peculiar dialect. The city is the birth-

place of Domenichino, Guido Rem, the Carraccis, Righini,

Benedict XIV., and other famous men, and gave rise and
name to the Bolognese school of painting. Population in

1871, 115,957.

Bologna IS said to have been founded by an Etruscan
king, and was originally called Felsina after his name
was held for some time by the Boian Gauls, and on their

expulsion became, in 189 B.C., a Roman colony under the

name of Bononia. Its importance rapidly increased, but a
does not appear much in history till the time of the civil

wars. The terms of the second triumvirate were settled in

43 B.C. in an interview held between Octavius Antony and
Lcpidus on a neighbouring^ island. During the later empire

the city was frequently an imperial residence, and in 410
^.D. it was still strong enough to resist the forces of A lane.

U afterwards passed under the power of the Lombard?, and

on their subjugation by Charlemagne it was united to his

empire and made a free imperial city. In 962 it became

an independent republic, which soon acquired an extensive

commerce and a powerful military force. The Middle Ages

form the period of its greatest celebrity and importance

In the Crusades the Bolognese took an active share , and

after a long neutrality in the contest between the Ghibellines

and the Guelfs, they sided with the latter and becarue

deeply involved in struggles both foreign and intestine

In 1240 they defended themselves success. ully agamsi

Fredenck II., and in 1247 e.^pelled from theit cuy tLe

Lampertazzi and Geremei with 1500 adherents During

the rest of the 13th century and the whole of the 14tb and

15th they passed from the domination of one powerful

family to another—from the Pepoli to the Bentivogli, Iron?

the Bentivogli to the Visconti, Pid back again to Ibe

Bentivogli— till at last, in 1512, they were incorporated by

Julius IL with the Papal States The French Revolution

made Bologna part of the Cisalpine Republic, but on the

fall of Napoleon it reverted to the popes In 1821 it was

the centre of the republican insurrection, but had to yield

in the following year before the Austrian arms. The

revolution of 1831 was equally short-lived, and m 1849

the city was forced, after repeated bombaidment. to receive

an Austrian garrison, which continued in possession till the

formation of the Italian kingdom in 1859.

BOLOGNE, Jean (or Giovanni Bologna, as be was
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styled in Italy), a celebrated sculptor, was born at Douay in

1524, and died at Florence in 160S. He went early to Italy,

and studied at Florence, where bis best works stUl remain.

His two most celebrated productions are the single bronze

figure of Mercury, poised on one foot, resting on the head

of a zephyr, as if in the act of springing into the air (in

the Florentine gallery), and the famous niarble group of

the Rape of the Sabincs, which received this name, Lanzi

informs us, after it was fiuished. It is now in the Loggia

de Lanzi of the ducal piazza. Giovanni was also employed

at Genoa, where he executed various excellent works,

chiefly in bronze. All his pieces are characterized by
great spirit and elegance.

BOLSENA, a town of Italy, in the province of Rome,
and the district of Viterbo, 10 miles S by E. of Orvieto.

It is situated on the north shore of the lake of the same
came {Lago di Bohena), and probably occupies the site of

the Roman city of Volaiuii. The principal remains are the

ruins of an amphitheatre and those of a temple, which is

popularly called il Tempiodi Norsia after the Etruscan

goddess Norsia, and there are numerous other relics

Blattered throughout the city or built into the walls of its

modern buildings. Volsinii was originally one of the most
powerful of the Etruscan cities, and occupied a position

among the hills ; but after a series of struggles with the

Romans, the Volsinians were finally subdued about 280
B.C., their city was razed to the ground, and themselves

obliged to settle in a less defensible site in the plain The
only event of interest in the history of the new town

was its being the birthplace of Sejamjs, the favourite of

Tiberius, Its present po|iulation is only 2C'J0 The Lake

of Bulsena is about 10 miles in l-.-ugtli by 8 in breadth, and

is surrounded by well wooded hills. It contains two small

islands, Bisentina and Martana, in the latter of which

Amalasoiitha, the wife of Thcodatus, king of the Goths,

was put to death by his orders

BOLTON, or Bolton le Moors, a municipal and [xirlia

mentary borough of England, in the county of Lancashire,

1 1 miles N.W of Manchester, in 53° 35' N lat and 2° 37

\V. long It is divided by the Croal, a small tributary of

the Irwcll, into Great and Little Bolton, the former of

which is situated on the south side of the stream. The
town is on the whole well arranged and well built, and great

iiiipruvements and extensions liave been elfected since

18G0 An abundant supply of water

13 obtained from the neighbouring hills

and stored in reservoirs at Belmont,

Sharpies; and lleaton The watcr-

woiks, formerly in the hands of a com-

pany foiiiuled in 1824. have been the

propurly of the corporation since 1 847.

The water rises by natural [iressure to

a height of 80 feet. Bolton possesses

a large number of churches, but few

are remarkable for cither antiquity or architecture. The
piirish church of St I'eter's, a building of somewhat early

dnte, was rebuilt in an olabordte style about 1SC8. Among
the educatiuiial establishments may be nienlionod Lever's

Oranimar School, founded in IGll, where Dr Ainsworlh, the

Latin lexicographer, and Lemi)ritre, of the Classical /^ic-

<iortn?-j/, were formerly masters, A new town-hall, a market

hall, a Csli-market, an exchange, a theatre, and assembly

rooms, are among the chief buildings. There arc several

public libraries and a mechanics' institute, and in 1805 a

large Church of England institute w.as erected. During the

great cotton famine the unemployed operatives were set to

wi.rU on a l.irgc public park, which was opened in 18GG.

The cotton manufacture in various departments is still the

mfist iiiij>orlant in the town, in 1871 il gave employment

•o S70S men and 1 1,353 women o( twenty years of aire and

Arms uf Bolton.

upwards. Various otTier industries, however, aie extensivcl\

carried on. In 1871, 1030 adult workmen were employed
in the manufacture of machinery, and 2524 in the iron

manufacture ; while silk-weaving was the occupation of 881,
linen -weaving of 289, and paper-making of 306. Bleaching
is also extensively carried on, and there are chemical works,
dye-works, and calico-printing establishments. The coal

mines in the neighbourhood give employment to nearly

4000 miners Bolton is a place of some antiquity, but

had little importance till the introduction of the woollen
manufacture by Flemish immigrants about 1337. Several

centuries afterwards its industries received a further

development from a body of Frejich refugees, driven (roui

their own country by the Edict of Nantes During the

civil war of the 17th century the inhabitants espoused the

popuUir side, and their town was taken by storm in 1U44
by the royalists under Prince Rupert and the earl of Derby
The 18th century saw a great stimulus given not only tu

Bolton but to all England by the inventions of Arkwriglil

and Croinpton. who were both natives of the parish 11

was here that cotton veKets were made for the first time

(in 1750) and muslins ( 1 782) by means of machinery In

1791 a canal was constructed frum Manchester to Bolton,

and in the following year an Act of Parliament was passed

for enclosing BollouMoor This measure was soon succeeded

by a large extension of the town, which has since coutmueJ
to increase from year to year The mumci|iul borough,

with an area of 1748 acres, contained in 1851 10,394

inhabited houses for a population of 01,171, and in 18CL
13,129 houses for a population of 70,395 In 1871 tlie

borough, with an increased area of 1822 acres, included

1C,286 houses, and the |io|)ulation was 82,853 The
parliamentary borough, which owes us existence to the

ileform Bill of 1832, relurns two members lo parliament

BOLZ;\.XO, Bernhard. Catholic theologian and philu

sopher, was born at Prague on the 5th October 1781. Ik-

distinguished himself by Ins proficiency in mathematics, a

study for which he always retained a predilection, and lu

[ihilosophy At the age of twenty-four he took orders, and

was appointed professor of the philosophy of religion at the

philosophical faculty in Prague His lectures, in which he

endeavoured so to present the system of Catholic theology

as to show its complete harmony with reason, were received

with eager interest by the younger generation of thinkers.

But his views met with much opposition ; and it was only

through the powerful protection of the Prince Archbishop

Salm-Salm that he was enabled to retain his chair. Al

last, in 1820, he was accused of being connected with some

of the students' societies, and was comiiolled to resign his

professorship. Several doctrines extracted from his works

were condemned at Ronie, and ho was suspended from his

[iriestly functions The remainder of Iiis life was devoted

to literary work He died at Prague in 1848. Bolzano's

works are very numerous, filling, according to Erdmann,

twenty-five volumes. The most important are the

n'issen.'ic/<af(sMire (4 vols., Sulzbach, 1837), containing

some admirable discussions on logic, and the Lc/nhic/i dm-

Jieligionswissenscka/l (4 vols., Sulzbach, 1834), which con-

tains a philosophic representation of all the dogmas of tlio

Catholic theology. In some respects it resembles the

earlier woik of Georg Hermes, for whom Boliano had a

"real veneration. Some of the best of his minor works are

on the philo.'iophy of mathematics ; such are—l>\t,acMuuy-

CH itbtr L-kmentarf/eumetne, Biilragc lur hegrundctotn

Darslelluv, </<•> Malhemata-, Begruiidinig dcr Leloe von

da- d,ci Dun.,i>wnai dfs J^'ai.ms. (See L,bfusbfschabur,g

dfs Dr lk.l:a,.u (an autobiography), 183G; A\ isshaupt,

Skizzaiau, den, t.cUn Dr J'.ohanv,, 1850. A good account

of Bolzano's [.hilusophical position will "^c found in

Ihdmat.u <:r,n,.h„<derne.-: H. P/iil., 11. \>- 3b.. fri)
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BOMBAY
BOMBAY, a Presidency and Governorship of British

India, consisting partly of British districts, and partly

of native states under the protection of Her Majesty's

Indian Government. This territory extends from 28° 32'

to 13° 65' N. lat., and from 66° 43' to 76° 20' E. long.;

and is bounded on the N. by Beluchistin, the Panjib, and
the native states of RAjputinA ; on the R by the native

state of Indor, tne Central Provinces, West Berar, and the

NizAm's dominions ; on the S. by Madras and Mysor ; and
on the W. by the Arabian Sea. Area, including Sindh,

188,195 square miles, viz., 124,943 British, and 63,252

under Native rule. Population, 25,624,696 souls, viz.,

British districts, 16,352,623; Native states, 9,272,073.

P.onibay Presidency comprises three British divisions or

commissionerships, the northern, the southern, and the

Sindh divisions, with the following 24 districts :—Bombay,
Ahmaddb'id, Kairi, Pinch Mahals, Broach, Surat, TinnA,

Koliiba, Khindesh, Ndsik, Ahmadnagar, BelgAni, KAnArd,

DhirwAr, KAladgf, Piin4, Ratndgiri, S.'itAri, ShoUpur,
Upper Sir.dh Frontier, Kardchl, HaidarAbid, SbikArpur,

and Thar PArkar. The Native states are under the super-

vision of British pohtical officers, and are divided into 1

6

agencies, viz., Baroda, Kachh, KdthiiwAr, KairA, Surat,

SholApur, SAtArA, KolhApur, South MarhattA Country,

PiewAkAnta. MAhikAnta, PAhlanpur, SAwantwArl, TannA,

KolAhA, and DhArwAr. The Presidency also includes the

Portiiguesfc possessions of DAman, Diu, and Goa.

PiiYSic.vL Aspects.—The Bombay Presidency consists of

a long strip of land along the Indian Ocean from the south

of the PanjAb to the north of Mysor, from 25° to 14° 3' N.

iat. The coast is rock-bound and difficult of access ; and
though It contains several bays forming fair-weather ports

for vessels engaged in the coasting trade, Bombay, KarAchf

in Sindh, and KArwAr alone have harbours sufficiently land-

locked to protect shipping during the prevalence of the

eoulh-west monsoon. The coast-line is regular and little

broken, save by the Gulfs of Kambay and Kachh, between

which lies the peninsula of KdthiAwAr.

Mountains —Speaking generally, a range of hills, known
as the Western Ghits (ghauts), runs down the coast, at

places rising in splendid bluffs and precipices from the

water's edge, at others retreating inland, and leaving a flat

fertile strip of 5 to 50 miles between their base and the

sea. In the north of the Presidency on the right bank of

the Indus, the HAlA mountains, a continuation of the great

SulaimAn range, separate British India from the dominions
of the KhAn of KhelAt Leaving Sindh, and passing by
the ridges of low sand hills,—the leading feature of the

desert east of the Indus,— and the isolated hills of Kachh
and KAthiAwAr, which form geologically the western extre-

mity of the Aravah range, the first extensive mountain
range is that separating GujarAt from the states of Central

India. The rugged and mountainous country south of

the Tapti forms the northern extremity of the SAhyAdri or

Western GhAts This great range of hills, sometimes over-

hanging the ocean, and generally running parallel to it at

a distance nowhere exceeding 50 miles, with an average

elevation of about 18(>0 feet, contains individual peaks

rising to more than double that height. They stretch

eouthwards for upwards of 500 miles, with a breadth of 10

to 20 miles The western dechvity is abrupt, the land at

the base of the hills being but slightly raised above the

level of the sea As is usually the case with the trap

formation, they descend to the plains in terraces with

abrupt fronts. The landward slope is in many places very

pentle, the crest of the r.ins.'e beinjr sometimee but sUghtly

raised above the level of the plateau of the Dakhln.
Their best-known elevation is MahAbaleshwar, 4800 feet

high, a fine plateau, 37 miles from Piina, covered with
rich vegetation, and used by the Bombay Government as

its summer retreat and sanitarium. In the neighbourhood
of the SAhyAdri hiUs, particularly towards the northern
extremity of the range, the country is rugged and broken,

containing isolated peaks, masses of rock, and spurs, which,
running eastward, form watersheds for the great rivers of

the Dakhln. The SAtpurA hills separate the valley of the

Taptf from the valley of the NarbadA, and the dUstnct of

KhAndesh from the territories of Indor. The SAtmAlA or

Ajanti hills, which are rather the northern slope of the
plateau than a distinct range of hills, separate KhAndesh
from the NizAm's dominions.

Plains.—The more level parts of Bombay consist of five

well-demarcated tracts—Sindh, GujarAt, the Konkan, the

Dakhin or Deccan, and the Karnatic. Sindh, or the lower
valley of the Indus, is very flat, with but soanty vegetation,

and depending for productiveness entirely on irrigation.

GujarAt, except on its northern parts, consists of rich,

highly cultivated alluvial plains, watered by theTAptl and
NarbadA, but not much subject to inundation. The Kon-
kan lies between the Western GhAts and the sea. It is a

rugged and difficult country, intersected by creeks, and
abounding in isolated peaks and detached ranges of hiila.

The plains of the Dakhin and KhAndesh are watered by

large rivers, but as the rainfall is uncertain, they are gene-

Tally, during the greater part of the year, bleak and devoid

of vegetation. The Karnatic plain, or the country south of

the River KrishiiA, consists of extensive tracts of black or

cotton soil in a high state of cultivation.

Rivers.—The chief river of Western India is the Indus,

which enters the Presidency from the north of Sindh and
flowing south in a tortuous course, falls into the Arabian

Sea by several mouths, such as the Ghizri creek, Khudl
creek, PitiAni creek, SisA creek, HajAmri creek, Vatho

creek. Mall creek, WArl creek, BhitiArA creek, Sir creek,

and Khori creek. \^ the dry season the bed varies at

different places from 480 to 1600 yards. The flood season

begins in March and continues till September, the average

depth of the river rising from 9 to 24 feet, and the velocity

of the current increasing from 3 to 7 miles an hour. Next
to the Indus comes the NarbadA. Rising in the Central

Provinces, and traversing the dominions of Holkar, the

NarbadA enters the Presidency at the north-western extre-

mity of the KhAndesh district, flows eastward, and after a

course of 700 miles from its source, falls into the Gulf of

Kambay, forming near its mouth the alluvia) plain of

Broach, one of the richest districts of Bombay. For about

100 miles from the sea the NarbadA is at all seasons navi-

gable by small boats, and dunng the rains by vessels of

from 30 to 50 tons burden. The TAptI enters the Presi-

dency a few miles south of the town of Burhanpur, a

station on the Great Indian Peninsula Railway, flows

eastward through the district of KhAndesh, the native state

of RewAkAnta, and the district of Surat, and falls into the

Gulf of Kambay, a few miles west of the town of Surat

The TApti drains about 250 miles of country, and is, m a

commercial point of view, the most useful of the GujarAt

rivers. Besides these there are many minor streams. The

BanAs and the Saraswati take their rise in the Aravali hills,

and flowing eastward through the native state of PAhlanpur,

fall into the Rann of Kachh. The Sabarmati and the

MAhi rise in the MAhikAnta hills, and flowing southwards,

drain the districts of Northern GujarAt, and fall into the
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sea near the head of the Gulf of Kambay. The streams

which, rising in the Sibyddn range, or Western Ghits,

flow westward into the Arabian Sea, are of little importance.

During the rains they are formidable torrents, but with the

return of the fair weather they dwindle away, and during

the hot season, with a few exceptions, they almost dry up.

Clear and rapid as they descend the hills, on reaching the

lowlands of the Konkan they become muddy and brackish

creeks. The Kanarese rivers have a larger body of water

and a more regular flow than the streams of the Konkan.

I
One of them, the SherAwatl, forcing its way through the

western ridge of the Ghats, plunges from the high to the

low country by a succession of falls, the principal of which

13. 890 feet in height. The SAhyidri, or Western Chits,

also throw off to the eastward the two principal rivers of

the Madras Presidency, the Godivarl and the Krishni.

fThese rivers collect countless tributary streams, some of

them of considerable size, and dram the entire plain of

the Dakhln as they pass eastward towards the Bay of

BengaL
Lakes.—The Manchar Lake is situated on the right bank

of the Indus. During inundations it attains a length of

20 miles, and a breadth of 10, covering a total area estimated

at 180 square miles. But the most peculiar lacustrine

feature of the Presidency is the Piann or Lake of Kachh
(Cuich), which, according to the season of the year, is a salt

marsh, an inland lake, or an arm of the sea. Its areais esti-

mated at 8000 square miles. It forms the western bound-

ary of the province of Gujardt, and when flooded during

the rains, unites the Gulfs of Kachh (Cutch) and Kambay,
and converts the territory of Kachh into an island. In the

dry season the soil is impregnated with salt, the surface

in some places being moist and muddy, and in others, like

a dry river bed or sea-beach, strewn with gravel or shingle.

The Rinn is now used as the great source of salt supply

fur the whole Presidency. Its present condition is pro-

bably the result of some natural convulsion. But whether

the Rann is an arm of the sea from which the waters have
receded, or ao inland lake whose seaward barrier has been

swept away, still remains a matter of discussion.

Climate.—Great varieties of climate are met with in the

Presidency. In its extreme dryness and heat, combined
with the aridity of a sandy soil, Upper Sindh resembles

the sultry deserts of Africa. The mean maximum tempera-

ture at Haidavdbid, in Lower Sindh, during the six hottest

months of tho year, is 98° 5' in the shade, and the water

of the Indus reaches blood heat ; in Upper Sindh it is even

hotter, and the thermometer has been known to register

130" in the shade. In Kachh and in Giyarit the beat,

though less, is still very great. The Konkan is hot and
moist, the fall of rain during the monsoon sometimes
opproaching 300 inches. The tableland of the Dakhin
above the Ghils, on the contrary, has an agreeable climate

except m the hot months, as has also the southern Mar-
halli country; and in the bills of Mabibaleshwar, Singarh,

and other xlctached heights, Europeans may go out at all

hours with impunity. Bombay Island itself, though in

general cooled by the sea breeze, is oppressively hot during
May and October. The south-west monsoon generally sets

in about the first week in June, and pour."! down volumes
of rain along the coast. From June to October travelhng
is difficult and unpleasant, except in Sindh, where the

monsoon rains exert little influence.

forests.—Bombay Presidency possesses two great classes

of forests—those of the hills and those of the alluvial plains.

The hill forests are scattered ovrr a wide area, extending
from 23° to 14° N. lat. Most of them lie among the
Sihyadri hills or Western Chits The alluvial forests lie

m Sindh, on or close to the banks of the Indus, and extend
over an area of 550 square miles. The priiici|ial timbci-

trees in the forests arc— teak ; blackwood of two varlotiej

{Dalbergia Sisu afid Dalbergia latifolia), Dalhenjia vjain-

aisis, Pterocarpus Jlarsvpium, Terminalia glabra, Acacia
arabica, Acacia Catechu, NaucUa cmdifolia, A'auctca parii-

folia, Bidelia spmosa, flardwlckia binata, Juga xylocarpa,

Populu3 euphratica, and Tama)ix indica. The forests

contain many trees which, on account of their fruits, nuts,

or berries, are valuable, irrespective of the quality of theb-

timber. Among these are the mango (Mangifera indica)

;

the jack {Artocarpus mtegri/olia), Hizypkus Jiijitba, j£gU
Marmelos, Terminalia Cliebula, Calophyllum Inophyllnm,
Bassia latifoha, and Pongamia glabra. The jungle tribes

collect gum from several varieties of trees, and in Sindh
the Forest Department derives a small revenue from lac

The palms of the Presidency consist of cocoa-nut, date,

palmyra, and areca catechu.

Geology.—Geologically the Bombay Presidency is divided

into two tracts : the north-western part, consisting of

Sindh Kachh (Cutch), and Gujarit; and the south-westerD,

comprising the Marhatti country. Uudulating sandy plains,

with scattered craggy hills, are found in Gujarit ; the im-

mense alluvial flats to the north being, for the most part,

deserts of blown sand, and the fertile country consisting of

a belt along the boiuers of the sea. In Sindh, the country,

except on the banks of the Indus, or where reclaimed by
irrigation, is an and tract of gravel and sand, from which

rise steep scarps of limestone ranges. The rocks of Guja-

rat, Kachh, and Sindh, are only partially represented in the

more southern peninsula, and are continuous with the

formations found in Persia and Arabia.
_ In the Marhatti

country the greater portion of the surface is composed of

nearly horizontal strata of basalt and similar rocks.

Population.—The census of 1872 returns the total area

of the Presidency, including Sindh, at 183,195 square

miles, and the total population at 25,G2-1,G96 souls.

Details, however, are only available for the Bnlish part of

tho Presidency, which contains an area of 124,943 square

miles, and a total population of 16,352,023 -souls. The
average density of population in the British districts is

131 persons per square mile, but it vanes from a maxi-

mum of 29,291 '13 in Bombay city to 14'20 in Thar and

Pirkar. Total number of houses in fhe Eritish districts,

2,104,338 ; and average number of persons per house, 4 '99

Of the total population of the British portion, 12,440,059,

or 7008 per cent., are Hindus; 2,847.756, or 174 pei

cent, Muhammadans; 192,245, or 117 per eent., Budd-

hists; 100,133, or 0-65 per cent., Christians; 67,115, or

0-41 per cent., Pdrsls ; 603,830, or 3-69 per cent:, abori-

gines ; and 94,879, or OHS percent., of unspecilied religion

or nationality. The males number 8,547,100, or 52 per

cent, of the popul.atinn; the females, 7,805,523, or 48 per

cent. The percentage of the total number of children

under twilve years of age is 31 05. The Hindus arc

must numerous in Satira. and fewest in the Upper Siiulh

Frontier district. The MuhaniiiiadLins form nearly the

whole population of Sindh, and are least numerous in the

Panch Mahals. Except m Sindh, the Buddhists are

widely scattered throughout the whole Presidency. The
Christians are chiefly confined to Bombay city, Tinni, the

Indo-Portuguese possessions, and the larger cantonment.",

such as PUna. The British districts of the Presidency

contain upwards of 20,800 villages, and 175 towns <•)'

upwards of 5000 inhabitants. Besides Bombay city, there

are 213 municipaUtiea established under Act 26 of 1850.

Of these, 4 have an income of over £10,000 ; 27 of over

£1000; 22of overX500; 94of over £100; and 66 of under

£100. Exclusive of the town of Bombay, the total muni-

ci(>al revenue realised in 1872-73 amounted to £198,857.

Average rate of municitial taxation, 23. \M. per Lead of

the town populatioa The principal sources of mmucipal
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revenue are the octroi duties, house tax, and wheel

tax.

Ageicolturai, Proddcts.—The staple crops are as fol-

lows :—Joir (Sorghum vulgare) and b4j r4
(
llolcus spicatus)

are the staple food grains in the Dakhln and KhAndesh.

Rice is the chief product of the Konkan. Wheat, generally

grown in the northern part of the Presidency, but specially

in Sindh and Gujarat, is exported to Europe in large quanti-

ties from Karachi, and on a smaller scale from Bombay.

Barley is principally gromi in the northern parts of thu

Presidency. Nichani (Eletidne cyracarea) and KoJri (/"ajs-

paium scrobiculatum), inferior grains grown on the hiU sides,

furnish food to the Kulis, Bhils, Wiralis, and other abori-

ginal tribes. Of the pulses the most important are gram

(Cicer arietinum), tur {Cajanus indicus), kultl {Dolichos

bijlorus), and mug [Pfiasfolus Munyo). Principal oil-seeds;

til [Scsamum orientalt), mustard, castor-oil, saftlower, and

linseed. Of fibres the most important are cotton, Dakh(n(

hemp {Uibiscus cannabinus), and san or tig (Crololaria

juncea). Much has been done of late years to improve the

cotton of the Presidency. American varieties have been

introduced with much advantage in the DhArwir collec-

torate and other parts of the soutliern Marhatt.^ country.

In Khdndesh the indigenous plant from which one of the

lowest classes of cotton in the Bombay market takes itc>

name, has been almost entirely superseded by the superior

Binganghit variety. Miscc-llaneous crops;—Sugar-cane,

requiring a rich soil and a perennial water supply, and

only grown in favoured localities, red pepper, potatoes,

turmeric, and tobacco. In 1S71-72, 3,379,937 acres were

under cotton cultivation, in 1872-73 the area increased to

3,715,945 acres. The total out-turn was 260,444 candies

(560 11.) in 1872-73, against 221,144 in 1871-72 A
legislative enactment has been pa.ssed to prevent adultera-

tion of cotton, and in 1872-73, 24 persons were convicted

under it In 1872-73, 2281 steam cotton gins were at

work with 158 steam presses. Two model farms have

been established in the Presidency—one at HilA, near

HaidarAb.id, in Siudh, and the other in Khindesh. E.'c-

perimcnts have been instituted in the cultivation of fibres

and tobacco. Large quantities of Carolina rice seed were

distributed over the country, but the results hitherto

cannot oe deemed to have been successful. The same may
be said of the endeavours which have been made to pro-

pagate the cinchona tree near MahAbaleshwar. Acreage

under principal crops—JoAr, 6,552,385 acres , bdjrA,

4,560,271; rice, 2,00!', 11 5, wheat, 1,322,835, and pulses,

1,167,809 acres. The land system of the Presidency is

complicated, each province having a variety of tenures of

Its own. But the most important, and by far the most

universal, is the .<;urvey tenure created by the British

administration, which gives a right of occupancy to the

holder oncondilitm of his paying the Government demand
Public Works and BailwaYS —In 1872-73 the sum

of £1,180,000 w;)3 expended on account of Public Works
in the Bombay Presidency , and the allutmeut under this

head tends annually to increase. In the same year there

were live raiKvays open— 1 The Great Indian Peninsula

Railway; total miles open, 1278, total capital invested,

X25, 560,568, total receipts durwig the year, £1,872,826
,

working expenses, £1,203,200, net profit, £669.626
2 The Bombay, Baroda, aud Central India Railway

miles open, 389, capital invested. £8,418,202, receipts,

£564,031. working e.-cpenses, £338.786, net profit,

£226,145 3. The KliAmgAon Stale Bail way miles open,

8, capital invested, £48,530, receipts, £1241, working

expenses, £562; net profit, £679 4 The AmrAotl Rail-

way miles open, 6i , capital iuvested, £43,730 , receipts,

£2302; working expenses, £1241, net profit, £1061. 5
The Sindh section of the Sindh PoniAband Debli Railway ;

miles open, 106, capital invested, £2,646,106, receipt*,

£157,100; working expenses, £118,934; net profit,

£38,166. Total miles opeu of the above five railways.

1786 J; total capital invested, £36,726,136, total receipts in

1872, £2,598,400, total working expenses, £1,662,723;
total net profit, £980,667. Besides these, the following

railways are either in progress or about to be undertaken :

—(1), State line. Southern MarhattA country
, (2), Native

State line, Virawal, JunAgarh, and DhorAjl; (3), PAtrl

Branch (State line, hght rail), (4), Anand aud DiKor
Branch; (5), MigAngAon and Dhaboi Railway, (6)i Wardhi
to HiiiganghAt and WarorA (7), Wadi to UaidarAbAd,

(8), KhandwA to Indor In IS72-73 the Bombay Tele-

graph Department had 4406 miles of wire in operation

Post -Offices. — In 1872-73, 447 post otnces wer*

distributed over the Presidency , total mileage of postal

lines, 10,208 miles, total number of letters, parcels, ic
,

despatched aud received, 17,601,982

Mines and Quarries —The Presidency of Bombay
though deficient in mmeral wealth, is abundantly supplied

with stores of stone fitted for building and road making
purposes. At Teagar, in the DhArwAr district, iionore is

mined and smelted, but the scarcity of fuel prevents opera-

tions being conducted on an extensive scale. There are also

large slate quarries in DhArwAr. MAndarg^ hill is quarried

extensively for stone, the righjt of working it being annually

sold by public auction. In BelgAm district are quarries,

from which building stones, stone bricks, or oblong quad-

rangular blocks of soft rock are obtained in abundance.

Limestone is also found in the river beds of this district.

There are a few trap and laterite quarries in the RatnSgirj

district Tlie trap stone is used for tank aud well building,

and for the plinths of houses; the latente is used for house-

budding. Near KarAchl are five quarries containing a

species of limestone, largely used in buildings in that

town

Manufactures.—The indigenous manufactures of the

country have rapidly declined since the influx of Manchester

goods. But cotton weaving is still carried on upon a small

scale in every village of any importance. Dyeing is prac-

tised in most places where fresh water is procurable. Printed

cotton goods are manufactured in all the large towns of

GujarAt, and the further the locality is removed from the

direct influence of railways the belter the wurk is. Tina

is owing to the competition of European cotton goods,

which are sold much cheaper, and are more brilliant m
colour, although less strong and durable, than the nativa

manufactures Most of the lower classes still wear home-

spun and woven goods, but the coilon-miUs erected in

Bombay, Broach, and in other parts of the Presidency, havo

introduced threads and cloths, which are readily bought

up, aud upon which the native workmen display their

taste and skill The cloths manufactured for the MarhattA

castes are of various kinds. Sonic are all cotton, or cotton

and silk, some cotton silk with metallic threads, some sill^

with gcfid or silver thread ALniadAbAd, Vi'olA, Ahn.ad-

nagar, MaligAon, N'.A.>ik, PunA, and DhArwAr, are all

celebrated for their cotton goods Carpels, rugs, horse-

clolha, towels, napkins, itc , made of cotton, are manu-

factured throughout the Presidency Ahmadnagar has an

ancient reputation for the strength and durability of its

cai[iels, Kli.'indesh and DhArwAr for druggets, rugs, and

bullock cloths. A new future has lately been opened to

manuf.ifturing energy by the introduction of machinery

from England. The ancient jiroducts of the Presidency,

above named, are chiefly household industries. But large

steam mills are now rapidly springing up in Bombay city,

Broach, Surat, and other stations on the railway lines,

especially in the cotton districts Several of these employ

over 1 500 hands , one is reported to have nearly double
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that num'icr, and Ibo low rates of wage, with the natural

aptitude of the native for textile work, enables the Bombay
mill-owners to compete with the Lancashire manufacturers,

notwithstanding the heavy cost of importing machinery and

of European supervision. Several of the mills have a

capital of some hundreds of thousands sterling invested

in thorn; and their superior reputation for turning out

ungla?ed and genuine goods has almost driven the lower

qualities of Manchester fabrics from the market. In 1873

(ifleen mills were at work in the town and island of Bom-
bay, and five in other parts of the Presidency. Most of

them have both spindles and looms, and their yarn and

piece good.s find a ready market. In AhmaddbSd, Surat,

YeoU, Nisik. and Bombay, considerable quantities of silk

goods are made, the silk being imported from China eitlier

•in the cocoon or in skeins Gold and siher thread enter

largely into the manufacture of sdk and cotton fabrics. The
kinkhdh (kincob), the richest kind produced, is either gold

thread and silk, or silver, gold, and silk Embroideiy in

eilk cloth and cotton, and in gold, silver, and silk thread,

IS carried on to some extent in HaidaribAd, in Sindli,

principally for European markets Fibres are used for (bo

manufacture of p;iper in Ahmadibid, Baroda, Surat, Ndsik,

Bombay, and KolhApur Mats, beds, kc , are manufactured

from cocoa nut fibre Leather is worked into a variety of

articles throughout the Presidency The manufactures of

minor importance consist of pottery, brass and copper

utensils, cutlery, and agricultural Implements, gold and
silver ornaments carved wood ivory work, &c
Trade —The total value of the external trade ol ilic

Presidency for 1872-7.3 was as follows — Bomlay i'ort

-imports, £17.388,;i.5:j
, cxpoits, £19,1 1 7,081 ,' r< ex

ports, £5,140.924 ,
total £41,04G,9:i8 Minoi ports— im

ports, £:i95,'-'3S .exports, £729,028, reexport, £13,308
,

total, £1,137,634 Sindh ports- impoits £1,677,399
export.^ £1,991, .5.10, total £3,G68,9.'i5 Aden-import..»

£1 407 102, exports £834.087 , total, £2,24 1,189 Total

of the Presidency — imports, £20,868,692, exports,

£22, 67 1,752. reexports, £5 104,292 total £48,694,730
III the same year 5314 ships havmg a tonnage of 902.157
tons, cleared from Bombay harbour and 5208 ships of

101,907 tons, from the minor ports Principal articles of

commerce— cotton cotton piece goods wool and woollen

piece goods, machines and machinery oil.« tea. wines and
spirits, melab, coal, candles, jute and gunny cloths apparel,

sugar and sugar candy, twist, hides and skins, grain and
pulse, bullion, Jic In 1872 73 upwards nf 55,300 tons

of cotton were impoited into Bombay in the shape of

Manchester goods and 143,017 tons of raw cotton exported
from It

Revenue and Expenditure —The total revenue of the

Presidency for the year 1872 73 amounted to £9,980,043,
and the expenditure to £8,027,040 The principal heads
of revenue are as follows— Land revenue, £3,751,050,
tributes and contributions from native states, £92,337,
forests, £114,640, excise, £418,740, assessed tajics,'

£110,098 customs, £667,825, salt, £885,013, opium,
£2,614,897, stamps, £527,382, law and justice, £29,677,
marine, £64,475, interest, £103,209 The settlement of
the land revenue is usually made for thirty years. A
revision of the thirty years' tcttlement of Poona, Nisik,
and Sholipur districts, is now (1874) in progress

STATisTfcs OP Protection —The military strength of
the Bombay Presidency consists of 1250 European commis-
sioned officers, 1 1,007 European non commissioned officers
and rank and file, 27,002 Native commissioned and non-
commissioned officers and rank and file, total, 39,319
The whole are under the control of a separate commander
in-chief for Bombay Ten ships conslituto the strength of
the nomVi,iy marine ^ The regular police of Bonib.iy con-

sisted in 1872-73 of 18,160 officers and nicn, maintaineil

at a total cost of £305,810, the average bemg 1 unn to

every 8, square mdea of the area, and lo 900 of thn

population.

Education.—The University of Bombay, established in

1857, is a body corporate, consisting of a chancellor, vice-

chancellor, and fellows The Goveinor of Bombay is <'x-

q^cio chancellor. The Educational Department is under a

director of public instruction, nlio is responsible for the

administration of the depaitmuut in accordance with the

general educational policy of the state In 1872-73 (he

number of schools and colleges aided by the state or under
its inspection was as follows —7 colleges, attended by 51-J

pupils, 4 professional schools with 275 pupils, 41 high

schools, 7107 pupils, 170 middle class schools. 10,012
pupils, 3595 lower class schools for boys, 182.147 pupils.

253 lower class schools for girls, 10,885 piqiils, 12 normal
schools, 002 pupils, total, 4088 schools, 218,400 pupils.

The total cost for the schools was £285,650, of which lh«

state contributed .£99,000, the balance being obtained from
school fees, local contributions, private endowments, i-c.

History —The territories now comprising thel'icsidencj

of Bombay formed in ancient times several separale Hindu
kingdoms, among which Mahirdshlhra, Gnjni.'ijhihra,

Sindhu. were the most important As in other juiits of

India, the great majority of the people arc Hindus,
with more recent accittions of Muhainmadans, and a
sprinkling of hill tribes practising non-Hindu rites, and
representing the pre- Aryan races The fir.st Muham-
mndan invasion of which we have authentic accounts

is that of Nfahmiid of Ghaznl, who in 1024 a P , in-

vaded Gujarat with a large army, destroyed the national

I

Hindu idol of Somn^th, and carried aw.ay an imimiisB
booty Muhammad Ghml also invaded GujaiAt, and left

a garnson in i(s capital But it was not till after (he

Musalman powei was firmly established in Northern India

that the Muhanimadan sovereigns of Dolili attempted the

conquest of the south In 1294 the Emperor Ali ud din
first invaded the Dakhln (Dcccan), and in 1297 ho con-

quered Gujarat In 1312 the Muhanimadan arms were
triumphant through the Marhatti couiiti j , and seven years
later the whole of Malabar fell a prey to tlie invaders. In

the middle of the Mth century the weakness of the Dehli
sovereigns tempted the governors of provinces to revolt

against their distant master, and to form independent king
doms In this way the BAliininl kingdom was established

in the Dakhfn, and embraced a part of the Eomb.ay Pre
sidency Ahmadnagar and Giijarit also became the seats

of a new kingdom In 1573 Akbar conquered Gujarit
and reannexed it to the empire, and in IGOl be eliccted

the rcconquest of Ahmadnagar and Kh.'mdesh From this

time the country was never tranquil, and Ahmadnagar be
came the focus of constant rebellions During the latter

part of the 17th century the Marliatt,As lOse into power,
and almost every part of the counliy now comprising th»

Presidency of Bomb.ay fell under (heii s«ay
As early as 1532 a d the island of Bombay was occupied

by the Portuguese The Dutch and English made an
unsuccessful attempt to gain possession of the island in

1027, and in 1653 proposals were suggested for its purch.iso

from the Portuguese. In 1001 it was ceded tolbn English

Crown, as part of the dower of the Infanta f'atherina on
her marriage with Charles II. So lightly was the acquisi-

tion esteemed in England, and so unsuccessful was the

administration of the Crown ofiTiccrs, that in 1008 Bombay
was transferred to the Eas! India Company for an annual
payment of £10 The population at that time did not

exceed 10,000 souls, and so unhealthy was the climate,

that three years were regarded as tl>8 average duration (J

(ho life of its European inhabitants At the time of the
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iransfer, powers for its defence and for the administration

of justice were also conferred ; a European regiment was
enrolled; and the fortifications erected proved sufficient- to

deter the Dutch from their intended attack in 1673. In
1 687 Bombay was placed at the head of all the Company's
possessions in India ; but in 1753 the Government of Bom-
bay became subordinate to that of Calcutta. The first

English settlementin the Bombay Presidency was in 1618,
when the East India Company established a factory at

Surat, protected by a charter obtained from the Emperor
JahAnglr. After the termination of the second MarhattA
war in 1803, the East India Company obtained the districts

of Surat, Broach, Kairi, ic; and on the overthrow of the

Peshwi in 1813, they annexed Piini, Ahmadnagar, Nisik,

Shokpur, Belg4m, Kilaagi, Dhirw4r, ic. Sindh was con-

quered in 1843, and became a part of the British empire.

The native states under the supervision of the Government
of Bombay are divided, historically and geographically,

into two main groups. The northern or Gujarit group

includes the territories of the GaikwAr, with the smaller

states which form the administrative divisions of Kachh,
Pihlanpur, Rewi Kdnta, and Mdhi Kinta. These terri-

tories, with the exception of Kachh (Cutch), have an histori-

cal connection, as being the allies or tributaries of the Gaik-

w4r in 1805, when final engagements were concluded be-

tween that prince and the British Government. The
southern or Marhatti group includes Kolhipur, Akalkot,

Siwantwdrl, and the SAt4r4 and southern Marhatti Jigirs,

and has an historical bond of union in the friendship they

showed to the British in their final struggle with the power
of the Peshwi in 1818. The remaining territories may con-

veniently be divided into a small cluster of independent

zamindiris, situated in the wild and hilly tracts at the

northern extremity of the Sihyddri range, and certain

principalities which, from their history or geographical

position, are to some extent isolated from the rest of the

Presidency.

Administration.—The Government of Bombay is ad-

ministered by a Governor in Council, the latter consisting

of the Governor as president, two ordinary civil members,

and, as a rule, the commander-in-chief of the Bombay
army. These are the executive members of Government.

For making laws there is a legislative council, consisting

of the Governor and his Executive Council, with certain

other persons, not fewer than four or more than eight in

number, nominated by the Governor to be members of

council for legislative purposes only, and intended to

represent the non-official European and Native communities.

Each of the members of the Executive Councillas in his

charge one or two departments of the Government; and each

department has a secretary, an under-secretary, and an

a-ssistant secretary, with a numerous staff of clerks. The
political administration of the native states is under the

superintendence of British agents placed at the principal

native courts ; their position varies in different states

according to the relations in which the principalities stand

with the paramount power. The administration of justice

throughout the regulation districts of the Presidency is

conducted by a High Court at Bombay, consisting of a

Chief Justice and seven Puisne judges, along with district

and assistant judges throughout the districts of the Presi-

dency. The revenue administration of the regulation dis-

tricts is carried on by two revenue commissioners, seven-

teen collectors, twenty assistant collectors, and a varying

number of supernumerary assistants. (w. w. h.)

Bombay City and Island.

The Island of Bombay, with an area slightly in excess

of 22 square miles, is situated in 18° 53' 54" N. lat., and

72° 52' E. long. It consists of a plain about ll mdes long^

by 3 broad, flanked by two parallel lines of low hills. A
neck of land stretching towards the south-west forms the

harbour on its eastern side, sheltering it from the force of

the open sea, and enclosing an expanse of water from 5 to

7 miles wide. At the south-west of the island. Back Bay,

a shallow basin rather more than 2 miles in breadth, runs

inland for about 3 miles between the extreme points of

the two ranges of hills. On a slightly raised strip of land

between the head of Back Bay and the harbour is situated

the fort, the nucleus of the city of Bombay. From this

point the land slopes westward towards the central plain,

a low lying tract, which before -the construction of the

embankment known as the Hornby Velard, used at high

tide to be submerged by the sea. To the north and east,

although causeways and railway embankments have now
shut out the sea, a large area of salt-marsh land still

remains subject to inundation.

In the foregoing article on the Bombay Presidency it i«

explained that Bombay Island passed to the English Crown
as part 'of the dower of the Infanta Catherina, on her

marriage with Charles II., and that although the new
acquisition was at first despised, it rose in 1687 to the chief

importance in the East India Company's possessions. lo
the next century it declined tiefore the growth of Calcutta,

and sank into a subordinate settlement. The present cen-

tury has again witnessed a revolution in its fortunes. Its

splendid harbour and comparative nearness to the Suei
Canal, with the system of railways which now connect

Bombay with the other Presidencies, have marked out for

it a career scarcely second, if at all second in commercial
importance, to that of Calcutta itself. The sudden demand
for Indian cotton, which resulted from the American war,

gave an unprecedented rapidity to its development. The
cotton of Gi'jarit, Dhirwir, and other parts of Bombay, is

much superior to the Bengal fibre. Several years of brilliant

prosperity culminated in 1866-67 in a financial crisis,

that left the commerce of Bombay in a shattered state.

Depending as it does chiefly on the one article of cotton,

along with some export of grain and the Government opium,
the trade of Bombay rests on a narrower basis than that of

Calcutta, which in years of misfortune has a large variety

of staples to fall back upon, such as tea, indigo, jute, rice,

hides, oil-seeds, &c. Moreover, Bombay has only the costly

railway communication with the interior parts of India,

whOe Calcutta commands the confluence of two of the

greatest river systems in the world, the Brahmaputra and
the Ganges. Nevertheless, Bombay is pressing close upon
Calcutta as the commercial capital of India. Its imports

are about as great, and its exports not very far short. In
1871-72 its total trade w.asi50,384,929 against a total of

£54,136,829 in Calcutta. In that year the Bombay
imports were 22J millions sterling ; the exports, 23i mil-

lions, and the re-exports, 4| millions : total, 50J millions

sterling.

In natural scenery and in the sanitary advantages of

its position Bombay ranks first among the cities of India.

The Bombay Island, or, as it ought to be more correctly

called, the Bombay Peninsula, is now connected with the

mainland by the railway causeways. It stands out from a

coast ennobled by lofty mountains, and its harbour is

studded by rocky islands and precipices, whose peaks rise

to a great height The approach from the sea discloses

one of the finest panoramas in the world,—the only

European analogy being the Bay of Naples. The town
itself consists of well-built and unusually handsome native

b4z4rs, and of spacious streets devoted to European
commerce. In the native bizir the houses rise three or

four stories in height, with elaborately carved pillars and
front work. Some of the European hotels and commercial

IV. —4
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buildings ar6 on the American scale, and have no rival

in any other city of India. Tiie private houses of the

European residents lie apart alike from the native and from

the mercantile quarters of the town. As a rule, each is

built in a large garden or compound.; and although the

style of architecture is less imposing than that of the stately

residences in Calcutta, it is well suited to the climate, and
has a beauty and comfort of its own. The favourite

suburb is Malabar hill, a high ridge running out into the

sea, and terraced to the top by handsome houses, which
command One of the finest views in the world. To the

right of this ridge, looking towards the sea, runs another

suburb known as Breach Candy, built close upon the beach

and within the refreshing sound of the waves. To the left

of Malabar hill the island forms a spacious bay, with a

Ground-Plan of Bombay.

promontory at the other side, -which marks the site of the
old Bombay Fort. The fort is now a mere garrison, with
small pretensions to defensive capabilities. Its walls are
demolished, and its area is chiefly devoted to mercantile
buildings. Further round the island, beyond the fort, is
Mazagon Bay, commanding the harbour, and- the centre of
maritime activity. The defences of the port consist chiefly
in ironclad "Monitors" anchored oflT the town, with one or
two fortified islands, and the guns which still line a por-
tion of the old fort walls that have been left standing
towards the sea. The census of 1872 disclosed a popula-
tion of 644,405 souls; of whom 408,680, or 6342 per cent
''"Hindus; 138,815, or 21-64 per cent., Muhammadans;
44,091, or 6-84 per cent., PArsis; 15,121, Buddhists and
Jains; 34,705, or 539 per cent. European, Afri.-in.

Eurasian, and Native Christians, with 2993 classified uoder
the head of " others." Dyeing, tanning, and working in

metals may be noticed as specially active trades, but the

most progressive and important industry is the manufacture
of yarn and cotton cloth. In 1873 there were 5 steam
spinning and weaving mills in Bombay, giving employment
to about 1 1,000 liands. In these factorie-3 380,000 spindles

and 5000 looms were at work. A considerable section of

the population is supported by the cultivation of cocoa-nut
trees and the preparation of intoxicating drinks from the
juice of the different species of palm, Kice is the chief

agricultnral product, but many varieties of garden vege-

tables are profitably cultivated. Of these the most con;-

nion are onions, " bhendis " (Ahdmoschns escuUnlus), a.n<\

•gourds.of different sorts. The imperial revenue from the
town and island of Bombay is derived from two sources,

—the One supervised by the collector of Bombay,- the

other by the commissioner of customs. The total receipts

for the past year, under the first head, amounted to

£148,287, of which £23,131 was derived frorii land,

£17,250 from excise, and £107,906 from stamps. The
total amount collected by the commissioner of customs
was £3,252,714, of. which the customs yielded £609,630,
and'the export duty on opium £2,643,084. Owing to the

difficulty of procuring colonists in the early days of tlie

settlement, the land is generally held on easy terms,—the

payment to Government being in most cases of the nature

of a quit rent, free from enhancement or resettlement as

long as the land is used for cultivation only. Of the whole
area, 13 miles are returned as cultivated, and 9 as

unculturable. During the year 1872 there were 101 schools

in Bombay, attended by 1 1,351 scholars, or 1 to every 56
of the entire population. The total strength of the local

police force in 1872 was 1402, or 1 policeman to eveiy

459 inhabitants. Of the entire number, 1124 are muni-
cipal, and 278 Government police. Of the former, 35 are

European, and 13 are mounted Native police. The
Government police are employed on harbour duty and, as

guards for Government offices. Eight of them are Euro-

peans.

Mu.s'iciPAL St.atistics.—The limits of the Bombay
municipality extend over the whole of the island of Bom-
bay, including, as stated above, a population of 644,403
souls- The total municipal revenue for the year 1873

amounted to £314,645, of which £223,041 was raised

by taxation, £59,958 on account of services rendered, and

£31,646 from municipal property and miscellaneous

receipts.. -The following are the main items under the

head of taxation proper:—House rate, £73,587; police

rate, £24,189; lighting rate, £21,179; wheel ta.\es,

£23,197; tobacco and liquor duty and licenses, £28,090
;

town duties, £45,200 ; and additional rates from Port

Trust, £4000. Under the head. Service rendered, are

included the Halalkar cess and the water rate, yielding

respectively £20,392 and £39,506. The returns under

the third head are chiefly receipts from the -Crawford

markets. The total expenditure w-as £312,208. Of this

amount £25,325 was spent on general supervision,

£36,041 in supporting the police and fire brigade. Under
the head of public health, £87,574 was spent, and

£84,835 on public works. The interest and sinking fund

on the police debt consumed £74,496. The incidence

of muuicipal taxation per head of the population is 6s. 9d.

It is estimated that the gross annual income of the city

is about 855 lakhs of rupees, or upwards of St millions

sterling, 'on which sum the municipal taxation proper

amounts to about 2-57 per cent., and the total municipal

income and expenditure to about 3 64 per cent The

municipal debt at present amounts to about £790,000, or

nearly 2J years' income. (vr. w. h.)

I
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BONALD, Louis Gabriel Ambroise, Vicomte de,

philosopher and politician, was born at Monna, near

Milhaud, in Rouergue, France, on the 2d October 1754. He
6erved for some years in the king's musketeers, and after bis

marriage was made mayor of his native place. Dissatisfied

with the revolutionary principles then being acted upon,

he emigrated in 1791, and joined the army of the Prince

of Cond^. Soon afterwards he settled, with his family, at

Heidelberg, where he wrote his first important work, TIteorie

du pouvoir politique et religieux dans la Socicte civile, 3
vols., 1796, in which his conservatism and reactionary views

are fully expounded and illustrated. In this work, too,

he predicted the certain return of the Bourbons to France.

The book was condemned by the Directory, and in France

very few copies escaped detection. Naturally, on his return

to his native country, M. de Bonald found himself an object

of suspicion, and was obliged to live in retirement. He
still continued to publish works of the same tendencies,

—

his Essai analytiqite sur les Lois naturelles de Vordre social

appearing in 1800, the Legislation, primitive in 1802,

and the treatise Du Divorce considere au XIX"
Sihle shortly after. In 1806 he was associated with

Chateaubriand and Fif5vi!e in the conduct of the Mercure
de France; and two years later, after great persuasion, he

allowed himself to bo appointed councillor of the Imperial

University, which he had often attacked. After the

Restoration he was made member of the Council of Public

Instruction, and from 1815 to 1822 he sat in the chamber
OS deputy. His speeches and votes were invariably on
the extreme Conservative side ; he even advocated a literary

censorship. In 1822 ho was made minister of state, and
presided over the commission in whose hands the censorship

rested. In the following year he was raised to the rank oi

peer, a dignity which he lost through refusing to take the

oath in 1830. From 1816 onwards ho had been a member
of the Academy. He took no part in public afTairs after

1830, but retired to his country-seat at Monna, where he
died on the 23d November 1840.

Bonald was one of the most able and vigorous writers

of the theocratic or reactionary school, which comprehended
among its numbers such men as De >ta;stre, De Lamennais,
Ballanche, and D'Eckstein. The great bulk of his writings

belong to the department of social or political philosophy
;

but all the results at which he arrives are deductions from
a few principles. Tho one truth which to hira seemed, in

fact, all-comprchensivo was the divine origin of language.

In his own somewhat enigmatic expression, L'homme pense

ea parole avant de parler sa pensee, words and thoughts
ore inextricably linked together; tho first language con
tained the essence of all truth. From this premise he
draws his proof for the existence of God, and for the divine

origin and consequent supreme authority of tho Holy
Scriptures. The infallibility of the church as the exponent
of spiritual truth readily follows. While this thought lies

itt the root of all his speculations there is a formula of

constant and significant application. All relations are by
him reduced to the triad of cause, means, and ed'ect, which
he sees constantly repeated throughout all nature. Thus,
In the universe there arc the first cause as mover, movement
as tho mean.s, and bodies as the result; in the state we have
power as the cause, ministers as the moans, and subjects

as tho effects ; in the family we have the same relation

cxemplilic/d by father, mother, and children. It is also to

be remarked that these three terms bear specific relations

to ono another, tho first is to the second as the second is

to the third. Thus, in the great triad of the religious

world,—God, the IMediator, and Man,—God is to the God-
Man as the GodMan is to Man. It will be readily

apparent how Bonald was able from these principles to

•onstnict a complete system of political absolutism, for the

sufficiency of which only two things were wanted,—well-

grounded premises instead of baseless hypotheses, and the

harmony of the scheme with the wills of those who were
to be subjected to it. Bonald's style is remarkably fine

;

ornate, but pure and vigorous. Jtany fruitful thought.';

are^ scattered among his works, which have been popular
with a certain party ; but his system scarcely deserves the

name of a philosophy.

Beside3 the above-mentioned works, Bonald published Rccherchet
Philosophiques sur les premiers ohjets de Connaissances Morales, 2
vols., 1818 ; Milangea littiraircs et polUiques, Dimonstration philo-
sophiquc da principo constitatif de la Sociiti, 1830. The first col-
lected edition appeared in 12 vols., 1817-19 ; the latest is that in

3 vols., with introductory notice by the Abb6 Migne. See Notice
sur M. Ic Vicomte de Bonald, 1841 (by his son), and Damiron, Phil.
en France au XIX"" Siicle.

BONAPARTE, or, as it was originally spelled,

Buonaparte, the name of the Italian family from whom the
great Napoleon was descended. Tho father of the first

emperor. Carlo Maria Bonaparte, was born at Ajaccio in

1746. He w;is a lawyer by profession, and took a vigoroui
part in Paoli's insurrection. In 1781 he was one of the
menibers of the council of Corsican nobility; he also

held the post of assessor of Ajaccio. In 1785 he died of

cancer in the stomach at Montpellier, whither he had
removed for his health. ' His wife, Letizia Ramolino, born
in 1750, was celebrated for her majestic beauty and resolute

courage. She accompanied her husband through the

campaigns with Paoli, and in 1793 emigrated with her

family to Marseilles, where for a time she lived in great

penury. After her son was made i3rst consul she removed
to Paris ; and, on the establishment of the empire, received

tho title of iladame Mere. She eared little for display ;

and her frugal style of living frequently displeased Napoleon.

After the battle of Waterloo she took up her abode in Rome,
where she continued to reside till her death in 1830. Of
her large family of thirteen, eight survived their father and
have become known in history. These in order of age are

—

I. Joseph, the eldest son, born on the 7th January
1768. He was placed, along with his younger brother

Napoleon, at the school of Autun, from which tho latter

was soon afterwards withdrawn. On completing his educa-

tion he contemplated a military career, but, on the death

of his father, devoted himself to the care of his family.

Ho studied law at the University of Pisa, and was received

as an advocate in Corsica. He and his brother eagerly

embraced the revolutionary side ; and in 1793 the whole

family were compelled to emigrate to Marseilles. In the

following year he married Mile. Clary, daughter of a rich

merchant, whose younger sister afterwards became tho wife

of Bernadotte. Two years later, when Napoleon was
made general of the army of Italy, Joseph aci-oinpanied

him as commissary general. In 1 797 he was elected to the

Councd of Five Hundred, and sent as ambassador to the

Pope. On the establishment of the consulate he was made
councillor of state, and by his suave and courteous

manners rendered good diplomatic service. He conducted
the negotiations with the tlnited States in 1800, concluded

the Treaty of Luneville in 1801, and was similarly engaged

at the Treaty of Amiens in 1802. In 1805, after refusing

various posts offered by his brother, he was left in charge

of the Government during the war in Germany. In the-

following year, however, ho was compelled to take command
of the army of Naple;;, and soon after he set out it was
announced to him that he must assume the throne of that

kingdom. With considerable reluctance he accepted the

post, and soon found that, though nominally king, he was
really but the viceroy of his brother. He introduced many
reforms, most of which were well conceived, but which did

not at all meet the wishes of Napoleon, who looked upon
Naples merely as a province of France, and thought it
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useful only in so far as it contributed to the support of his

own power. The Neapolitans soon discovered that their

king was but a mouth-piece, and learned to despise him
;

ind his rule was disturbed by constant insurrections. In

the beginning of 1S08 Napoleon began to communicate

with his brother regarding the affairs of Spain ; and finally,

on the lOtb May, wrote to him that the Spanish throne

was vacant, and that he had destined it for him. Joseph,

with many forebodings, was obliged to accept ; and for a

short time matters seemed sufficiently smooth. But the

smouldering discontent soon broke out into open flame

over the land, and the Spaniards, assisted by .the British

and Portuguese, made a struggle for freedom. Joseph's

influence in the kingdom was a nullity ; the people

had never accepted him, and Napoleon, by giving absolute

command to his various marshals, robbed his brother

of all real power. Thrice the new king was compelled

to fly from Madrid, and it was with difficulty that he

escaped after the final battle of Vittoria. During the

great struggle of 1814 Joseph acted as lieutenant-general

of the empire, and as adviser-in-chief to the empress-regent.

Under his brother's orders he sent off Maria Louisa and
her son to Blois when the allied army approached Paris

;

and it was on his authority that Marmont treated for the

capitulation of the city. For these acts he has sometimes

been blamed, but with scant justice. While Napoleon was
in Elba Joseph took up his residence in Switzerland ; but

he rejoined his brother in Paris during the Hundred Days.

After the abdication he had an interview with the fallen

emperor at the Isle of Aix, and generously offered to give

up to him his own means of escape. The proposal not

being accepted, he sailed for America and settled near

Philadelphia, at Point-Breeze, on the banks of the Dela-

ware. Here he lived for some years under the title of

Comte de Survilliers, endeared to the inhabitants by his

liberality and gracious manners. After the July revolution

of 1830 he wrote a long and eloquent letter, advocating

the claims of his nephew, the duke of Reichstadt, to the

French throne. Two years later he visited England, where
he resided for some years, and to which he paid a second
visit ill 1S39 In 1841 he was permitted to enter Genoa
and Florence where his wife resided. In the latter city he
died on the 28th July 1844. Joseph Bonaparte was of a
handsome figure and commanding presence ; his manners
were peculiarly suave and courteous. Of all the brothers

he seems to have been the only one personally loved

by Napoleon. His wife, the daughter of a Marseilles

merchant, died on the 7th April 1845. The elder of his

two daughters, Zenaide Charlotte Julie (born 1801, died

1854), was married to her cousin Charles Bonaparte, son of

Lucien; the younger, Charlotte (born 1802, died 1839),
was married to Napoleon Louis, second son of Louis
Bonaparte.

II. NAroLEON, born 1769. See Napoleon I.

III. LuciEN, Prince of Canino, was born at Ajaccio,

21st March 1775. He was educated at Autun, Brienne,
and Aix, and rejoined his family in Corsica in 1792.
Already imbued with the principles of the Revolution ho
turned against PaoU when the latter declared against
France, and was spokesman of the deputation sent to
Marseilles to solicit aid from the republic. He did not
return to Corsica, as the whole Bonaparte family soon
afterwards emigrated to France, and he obtained employ-
ment in the commissariat at Saint Maximin. Here he
married Mile. Christine Boycr, of poor but good family,
and began to take the leading part in the popular meetings
of the place. He was elected president of the Republican
committee of the town, and, by his moderation and firm-
ness, prevented excesoC" such as occurred in other parts of
the country. After the fall of Robespiarre he was in

danger of being taken fur one of his partis^s, but resolutely

maintained his ground, and declined to take refuge in flight.

In 1795 he left Saint Maximin for Saint Chamans, where
he had been appointed inspector of military stores, and
where he was arrested and confined for six months.2 His
release was obtained through his brother's influence with

Barras, and he retired for a time to Marseilles. In 1795
he was made commissary to the army of the north, and
spent some time at Brussels and in Holland ; but his heart

was in the political warfare of Paris, and in 1796 he
obtained permission to resign. He had a short interview

with Napoleon in Italy, and spent the two succeeding

years in Corsica. In 1798 he was elected deputy to thi

Council of Five Hundred, and at once set off for Paris.

He was an ardent adherent of the constitution of 1795

(the year III.), and sympathized rather with the Abhi
Siey^s than with the extreme party. His abilities were

soon recognized : he was an able and powerful speaker,

with a calm courage that defied all popular tumult. His

house, also, was the resort of the best literary society of

Paris. It gradually became clear to him that the power of

the Directory was divided and broken, and that a roup

d'vtat was required to prevent another sanguinary revolu-

tion. There was but one man in a position to effect this

change— his brother Napoleon, whose unexpected arrival

on the 1 0th October 1799 was received with the utmost

joy. A week after, Lucien was elected president of tha

Council of Five Hundred. Careful preparations were

made, and on the 19th Brumaire the principles of tha

Revolution ceased to have a living power. On that day the

coolne.ss, promptitude, and courage of Lucien alone pre-

served Napoleon from destruction. He took part in pre-

paring the .new scheme of government, and w-as appointed

to succeed La Place as minister of the interior. His com-

petency for the post was undoubted, but differences with his

brother had already begun, and these were fomented by the

treacherous Fouch4 ; so that, in little more than a year, he

gave up office, and was sent as ambassador to Spain. He
succeeded in his negotiations, though not entirely to Napo-
leon's satisfaction, and after his return to Paris took an

active part in the arrangement of the Concordat and the

establishment of a legion of honour. After the consulate

had been settled on Napoleon for life Lucien was made a

senator, and received the estate of Seppelsdorf. But his

marriage in 1803 with the beautiful Mme. Jcuberthon was

disi'ieasing to the First Consul, who already contemplated

royal alliances for his brothers. Lucien, who did not

approve the project of making the consulate hereditary,

thought it advisable to leave France, and settled first at

Milan, but finally at Rome. He lived in great magnifi-

cence, indulging liis literary tastes, and apparently indifferent

to the growth of the imperial power. After the peace of

Tilsit Napoleon had an interview with him, and offered him

a kingdom provided he would look upon it as in all respects

a province of the empire. Lucien refused, and his brother

then gave him to understand that he must quit the Con-

tinent. He withdrew from Rome, and settled on the estate

of Canino, whence he took his title of prince, but snon

came to the resolution of sailing for America. He embarked

on the 1st August 1810, was captured by an English

cruiser, and was carried to England, where for some time he

was kept under surveillance in Ludlow Castle. He after-

wards purchased a house near London, in which he resided

till 1814, when he returned to Rome. In two letters to

Elba he offered assistance to his brother ; and during the

Hundred Days he sat in the Chamber of Peers as a French

prince. After Waterioo he advised Napoleon to dissolve

the assemblies and proclaim himself dictator, and it was on

his recommendation that the second abdication was made
in favour of Napoleon's son. AU his efforts to obtain a
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regency were unarailing, and soon after parting from hia

brother on the 29th June, he left France. Arrested at

Turin he was kept for three months in conlinement before

he was suflFered to settle again at Rome. He passed the

remainder of his life in Italy, surrounded by his familj and

busily engaged in literary and antiquarian labours The

grounds around Canino proved unusually rich in gems and

Etruscan curiosities, of which a valuable cabinet was formed.

He died at Viterbo, 29th June 1840 Lucien was a man
of high abilities, resolute to his purpose, and of great cour-

age and presence of mind He was throughout his whole

life a moderate or constitutional republican. As a literarj-

man he enjoys considerable distinction,- though his great

epic, Charlemagne (2 vols. 4to, London, 1S14), was a

failure^ His Memoires, unfortunately, have not been com-

pleted He was twice married. By his first wife he had

two daughters ; by his second, four daughters and four

sons. Of the sons the eldest, Charles Lucien Jules Laurent

(born 1803, died 1857;, prince of Canino, is distinguished

as a naturalist, and takes rank along with Wilson and

Audubon. In 1822 he married his cousin, Zenaide, daughter

of Joseph Bonaparte, whom he joined in America. He
remained there till 1828 and gained high reputation by his

works bn American ornithology. ATter his return to Italy

he began the publication of a magniBcent work, Iconograjia

della Fauna Ilahm, 3 vols., 1833-41. On his father's

death in 1840 he succeeded to the title, and in 1847 began

to interest himself in politics. He was ordered to leave

the Austrian territories for having introduced political

matter into a scientific congress, and in 1843-49 he took

part on tho Radical side in the disturbances at Rome.
Driven from that city by the arrival of French troops he

landed at Marseilles, but received an order to quit French

territory. Not having paid any attention to this he was

seized and conducted under escort to Havre, whence he

was compelled to take ship for England. He returned once

more to Paris, but did not again interfere in politics. Of
the other sous of Lucien, Louis Lucien (born in 1813) has

distinguished himself as a philologist, and is known by his

writings on the Basque language as well as on the dialects

of Italy and England ; and Pierre Napoleon, commonly
called Prince Pierre (boin 1815), has lived a troubled life

of adventure in Itaiy, America, and France. In January
1870 he shot and mortally wounded the journalist Victor

Noir, who had called upon Iiim to arrang» preliminaries

for a duel with M. Paschal Grousset. This unfortunate

aflair did inconceivable harm to the Napoleonic cause.

The prince was found not guilty, but was ordered to

indemnify the family of Noir. From that tine he took

up his residence in Londoa t

IV Marie Anne Elisa, born at Ajaccio on the 3d
January 1777. She married in 1797 Felix Bacciochi,

captain of infantry, who was poor but of good family. In

1805 Lucca and Piombino were erected into a piincipality

for her, and she gave such pror h of administrat: re ability

as to be named the Semiramia of Lucci After the fall of

Napoleon she lived for some time at Bruijn, and latterly at

Santo Andrea near Trieste, where she died in 1820.

V. Louis, the father of Napoleon III., was born at

Ajaccio in 1778. He received the greater part of his

military education at the school of Chalons, and accom-

panied his brother throughout the famous Italian cam-
paigns. He distinguished himself in various engagements,

particularly at the battle of Areola, but manifested little

enthusiasm for a military career. He took part in the

Egyptian expedition, and was sent back from Cairo to

report the state of affairs and solicit reinforcements. In

1802, with the greatest reluctance, for he was enamoured
of another, he was prevailed on to marry Hortense Beau-

barnais. Josephine's dauchter. The forced marriage proved

exceedingly unhappy. .Niter the consulate he became
general, and in 1804 was raised to the dignity of piince.

He was commissioned to organize the army of the north in

1805, and performed his task to the complete satisfaction

of Napoleon. Soon afterwards the States-general of Holland

sent a deputation to the emperor praying that one of his

brothers might be made their king. Louis, who waa
selected for this dignity, consented with considerable

reluctance, and was proclaimed on the 6th J'une 180G But
when he had assumed the reins of government he manifested

the warmest interest in his new subjects. He procured

the withdrawal of the French troops from Holland, and
formed a cabinet consistingalmostentirelyof Dutch notables.

The decree blockading the British Isles was extremely

offensive to him in his new position, and he evaded it so

far as possible. In 1807 the death of his eldest son caused

him to withdraw for a time to the soutn of Fiance, and on

his return Hortense did not accompany him. . The relations

of the king with Napoleon v;ero anything but satisfactory.

The emperor complained of r.ot receiving due assistance

from Holland, and in 1809 sent Bernadotte to take com-

mand of the army in that country. At the meeting of the

two brothers in December 1809 there was a bitter quarrel;

and Louis, who felt that his country was looked on as

merely a province of the empire, was detained as a prisoner,

while Holland was overrun with French troops. Before

obtaining his release he was compelled to sign a new treaty

with the emperor, which greatly curtailed his power. Mat-
ters were not improved after .his return to Amsterdam,
and on the 1st July 1810 he abdicated at Haarlem in

favour of his elder son Napoleon Louis. He then set

out for Toplitz, wh»rc he resided with the assumed title of

Comte de St Leu. His kingdom was soon united to the

empire, and no attention was paid to the arrangement he

had made. After the Russian campaign he ofTered bis

services to his brother, and tried again, but in vain, to

resume his power in Holland. In 1815 he instituted pro-

ceedings against his wife to obtain from her the custody of

his elder son, and gained his cause. He refused to lake

any part iu the Hundred Days, and settled in Rome,
where ho passed most of the remainder of his life. His

wife was reunited to him, but the death of his elder son,

in 1831, was a blow from which he never recovered. The
unfortunate attempts of Louis Napoleon at Strasburg and

Boulogne also affected him deeply; and he in vain attempted

to procure his son's liberation from the prison of Ham. After

the escape of the prince his father earnestly desired to see

him, but passports for Italy could not bo granted. The
disappointment was too much for Louis, who was ?e:2«d

with apoplexy, and died on the 25th July 1845. Hi.i

remains were conveyed to Saint Leu in 1847. Louis was

of a someivhat retiring and philosophic disposition, inclined

to rule well had he been permitted, and of decided litoraiy

tastes. He published several works

—

Mane, ov les Hoi-

landaises, a novel ; Odes ; Mcmoire sur la versificaiiun ;

Histoire du Parlement Anglais; Documents historiques ct

rpflexions sur la Gouveriument de la Uollande ; Bepor.se a

Sir Walter Scott ; Xc^tveau recueil des poesies. He had

three sons— Napoleon Charles, born 1802, died 1807;
Napoleon Louis, born 1804, died 1831 ; Charles Louis

Napoleon (Napoleon 111., q.v.), born 1808, died 1873.

VI. JIarie Pauline, born at Ajaccio 1780. In 1801

she was married to General Leclerc, whom she accompanied

in the same year to St Domingo. Her husband died there

of yellow fever in 1802, and she returned to France. On
the 28th August 1803 she was married, through her

brother's influence, to Camillo, Prince Borghese, a weallhy

Italian nobleman. It was not long before they separated
;

and Pauline, with the rank of duchess of Guastalla, lived

in a style of easy.magnificence. She was good tempered,
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fond of art. and liberal In 1810 Napoleon, although he

had a great affection for her, banished her from court for

her insulting behaviour to Maria Louisa. Vet she joined

him in the Isle of Elba in 1814, and would fain have

accompanied him in his exile at St Helena. She was

reconciled to her husband shortly before her death on 0th

JunelS25 Pauline was Napoleon's favourite sister. She

was extremely beautiful, and her statue as Venus Victrix,

tiy Canova, is a well-known work of art.

VII. Marie Ahnoxci.u5E Caroline, born at Ajaccio

1782. In IbOO she was married to JIurat; in 180G she

became grand-duchess of Berg and of Cleves, and in 180S

queen of Naples. In ISlf), after the flight of her husband,

she was compelled to leave the capital, and surrendered to

the Au.=;trian3. She was for a short time imprisoned at

Trieste, and was then permitted to reside at Haimburg

near Vienna. She afterwards obtained leave to take up-

her abode at Trieste with her sister Elisa. In 1838 she

obtained a pension from the French Government, but did

not enjoy it long. She died on 18th May 1839.

VIII. Jerome, the youngest brothe'r of Napoleon, was

born at Ajaccio in 1784. In 1800 he entered the navy,

and served in the Mediterranean, and under Villaret

Joyeuse in the West Indies In 1802-3 he was recalled
,

but tne port in which his vessel lay being blotkaded by

the English cruisers, he made his way to Boston, whence he

intended to take a passage to France. He was well received

in the United States, and fell violently in love v. ith a beauli

ful young American, Miss Elizabeth Paterson, daughter of a

Baltimore merchant, whomhemarried on the 24th December

1803 He remained in America till 1805. Meanwhile

Napoleon, excessively di.spleased, had passed a decree

annulling the marriage, and declined to allow the lady to

enter France Jerome's submission was rewarded by high

command in the navy, in which he showed himself a

competent officer In 180G he was made brigadier-general

in the army, and distinguished himself in Silesia. On the

8th July of the following year he was made king of West-

phalia ; and, on the 22d August, he married the daughter

of Frederick king of Wiirtemberg. He accompanied

Napoleon on the Russian campaign, but was disgraced for

apparent want of success in some engagement, and retired

to his kingdom. After the first abdication he lived for

some time at Trieste, but at once rejoined the emperor in

1815, and took a conspicuous part in the hurried events of

the Hundred Days. After Waterloo and the second

abdication, Jerome retired to the kingdom of his father in-

law, where he lived in a species of imprisonment He
moved afterwards to'Trieste, Rome, Florence, and Lausanne,

and in 1847 was permitted to visit Paris. In the follow

ing year he was made governor of the Invahdes, and in

1850 marshal of France In 1852 lie was president of the

senate, but after that time he took no active part in

politica He died on the 24th June 1860 Of his

children the only one famous is Joseph Charles Paul, com
raonly known as Prince Napoleon, born in 1822.

Besides the vast mass of mimoircs and rreatises relating to the
Bonaparte f;imily, the fo'Jomng special works may be noted .— A
du Casse, M&moircs el corrcapmda-nce poUlvjut ct mihiaire du Roi
JosrpTi, 10 vols., 1854 ; Miot de Melito, Memoires, 3 vols., 1858

,

ilemoires de Lucu'n Bonaparte, 1836, 1845; Documents historigucs
el rlflcxions sur h Oouvernemcnt de In Bolhnde (by Loviis), 3 vols
1 S20 ; Du Casse, Monotres da rot Jerfmr : Wouter's Lcs Po'nnpartis
dcpuis lS15>M7u'<i nos jovrs : .lerrold. Life of Napolemt III , vol i

BONAVENTURA Jodn op Fidanza, or Fidenza.
more commonly known as St Bonavcntura, was born at
Bagnarea in the Papal States, in the year 1221 He was
at an early age destined by his mother for the church, and
is said to have received hi" cognomen of Bonaventura from
St Francis of Assisi, who performed on him a miraculous
core. He entered the Frnnciscan order in his twenty-second

year, and is said to have studied at Paris under Alex.iuder
of Hales. This does not seem very probable, but he
certainly studied under Alexander's successor, John of

Rochelle, to whose chair he succeeded in 1253. Three
years before that period his fame had gained for him
permission to read upon the Siitlences, and in 1255 he
received the degree uf doctor So high was his reputation

both for brilliancy of intellect and purity of mind that, in

the following year, he was elected general of Lis order.

He at once set himself to woikno introduce belter discipline,

and by his nrild regulations succeeded in etrecling much
good. He was an advocate of asceticism, and looked upon
the monastic life as the surest means of grace. It is worthy
of notice that by his orders Roger Bacon was interdicted

from lecturing at Oxford, and compelled to [lUt himself

under the surveillance of the order at Paris. Buiiavcntura

was instrumental in procuring the election of Gicgory X.,

who rewarded him with the titles of cardinal and bi.-hop of

Albano, and insisted on his presence at the great Council

of Lyons in the year 1274. At this meeting he died.

Bonaventura's character seems not unworthy of the

eulogistic title, " Doctor Seraphicus," bestowed on him by
his contemporaries, nor of the place assigned to him by
Dante in his Paradiso. He was formally canonized in

1482 by Sistus IV.

His works, as arranged in the Lyons editon (7 vols , folio),

consist of expositions and sermons, filling the first three

volumes
; of a commentary on the Sentences of Lonibardus

in two volumes, celebrated among media:val theologians ai

incomparably the best exposition of the third part; and of

minor trcati.'^es filling tlie remaining two volumes, and
including a life of St Francis. The smaller works are the

most important, and of Ihem the best are the famous
hinerarium Mentis ad Denm, Bretnlrj'juihm, De Reduc-
tione Artxum. ad Tli^ologiam, SotilogtJtinn, and De scplem

itinerihus atcrnitatis, in which most of what is individual

in his teaching is contained. In philosophy Bonaventura
presents a marked contrast to his great contemporaries,

Thomas Aquinas and Roger Bacon. While these may bo
taken as representing respectively physical science yet in

its infancy, and Aristotelian scholasticism in its most perfecl

form, he brings before us the mystical and Platonizing modi>

of speculation which had already to some e.\tent found
expression in Hugo and Richard of St Victor, and in Bernard

of Clairvaux To him the purely inteliertual clement,

though never absent, is of inferior interest when compaied
with the living power of the affections or the hf-art He
rejects the authority of Anilotle, to wh<ise iiiHuence U'.

ascribes much of the heretical tendency of ihc age, and
some of wlio.se cardinal doctrines—suih as the eternity ot

the world— he combats vigorously But the I'latnnisni Le

received w.is I'lato as underi-todd by St Augustine, and as

he had been handed down by the Alexandrian si h'lol mi'l

the authors of the mystical works passing under the nanit

of Dionysius the Areojiagite Bonavenlura accepts a^

Platonic the thcor% that ideas do not exist i>i leruti

nntura. but as thoughts of the divine mind, aci ording

which actual things were fonned , and this concoplii'n hat

no flight intluence uprm bis philosophy Like all the ^treat

scholastic doctors he starts with the discussion ol the rela-

tions between reason and faith All the sciences are but

the handmaids of theidngy , reason can discover some of

the moral truths which form the groundwork of the

Christian system, but others it can only receive and
a['piehend through dmne illumination In order to obtain

tins illumination the soul must employ the proper means,

v»lnch are prayer, the exercise of the virtues, whereby it it

rendered fit to accept the divine light, and meditation which

may rise even to ecstatic union with God The supreme
end of life is such union, union in contemplation or intelled



B N — B N 31

aad in intenae absorbing love , but it cannot be entirely

reached in this life, and remains as a hope' lor futunty.

The oiind in cuntumplniing God haj three distinct aspects,

stages, or grades,—the sepses, giving empirical knowledge

of what 13 without and discerning the traces (vestigia) of

the divine in the world the reason, which examines the

soul Itself, the image of the divine Being , and lastly, pure

intellect (intelli<jentia) which, in a transcendent act, grasps

the Being of the divine cause. To these three correspond

the three kinds of theology,

—

(lieologia symbolka, theologia

propria, and theologia mystica. Each stage is subdivided,

for in contemplating the outer world we may use the senses

or tho imagination , we may rise to a knowledge of God
/ycr vestigia or in vesiigiis. In the first case tho three great

properties of physical bodies—weight, number, measure,—

;

in the second the division of created things into the classes

of those that have merely physical existence, those that have

life, and those that have thought, irresistibly lead us to

conclude the power, wisdom, and goodness of the Triune

God So in the second stage, wo may ascend to the

knowledge of God, per tmagini-m, by reason, or tn imagine,

by the pure understanding {intetlectus) , in tho one case

the triple division—memory, understanding, and will,—in

the other the Christian virtues—faith, hope, and charity

—

leading again to the conception of a Trinity of divino

qualities— eternity, truth, and goodness In the last stage

we have first iniiUi'jcntia, pure intellect, contemplating the

essential being of God, and finding itself compelled by

necessity of thought to hold absolute being as the first

notion, for nou-being cannot be conceived apart from being,

of which it is but the privation. To this notion of absolute

being, which is perfect and tho gredtest ot all, objective

existence must be ascribed. In its last and highest form

of activity tho mind rests in tho contemplation of the

infiliite goodness of God, which is apprehended by means
of tho highest faculty, the apex mentis, or synderesis.

This spark of the divine illumination is common to all

forms of mysticism, but Bonaventura adds to it pceuliarly

CJiristian clcmcnta. Tho completo yielding up of mind

and heart to God is unattainable without divino grace,

and nothing renders us so fit to receive this gift as the

meditative and ascetic life of tho cloister The monastic

life is the best moans of grace.

Bonaventura, however, is not merely a meditative thinker,

whoso works may form good manuals of devotion , he is a

dogmatic theologian of high rank, and on all the disputed

questions of scholastic thought, such as universals, matter,

the principle of individualism, or the intellectus agens, he

gives weighty and well-reasoned decisions. Ho agrees with

Albert in regarding theology as a practical science , its

truths, according to his view, are peculiarly adapted to

influence the affections. He discusses very carefully the

nature and meaning of the divine attributes ; considers

universals to be tho ideal forms preexisting in the divine

mind according to which things were shaped ; holds

matter to be pure potentiality which receives individual

being and dcterminateiiess from the formative power of

God, acting according to tho ideas ; and finally maintains

that tho intellectus agens has no separate existence. On
theso and on many other points of scholastic philosophy

the Seraphic Doctor exhibits a combination of subtiltyand

moderation which makes his works peculiarly valuable.

Kiiitions of Bon:iventura'3 works are numerous- The most com-
nluto tarly edilion was that in 7 vols, fo., Home, 1588-9ti. They
liavo also been puWisheil at Lyons, 7 vols., ICGS, ami at Venice, 1-1

vols., 1751, sqq. The best edition is that by A. C. Peltier, bcg\in

III 1863. Of detaehcd works the editions .and trauslatious are very
numerous. The following aro perhaps tho most important :

—

Breviloqnium ct Ittncrarium Afcntis ad Dcum, ed. Ilefele, 3d cd.,

1862 ; Thiologic Straphiqiic, extraitc et traduitc dcs feiivres dc Si B.,

by AliT, 2 vols., 1853-56. For Bonavcntura's philosophy, seo

ErdmauQ, Haurcau, Stockl ; the works od the history of mysticism by

Schmid, Gorres, HellTerich, ^'oack, and Prcger; and Ozannm, Daitte
et la PMlosopkic Cathohquc au XIII'm Siick. There are two mono,
graphs on him,—Margerie ( A. de), Essai sut la phiiosopkic dc St
Bonavcnturc, 1855, and HoUenberg, Sliidicn :u Bonaventia a, \S62.
Notices of his life are given in the Venice edition, and in that of

Peltier , also in the Uisloire Lilt, de la France, vol. six. (R. AD.)

BONDU, a kingdom of Western Africa lying to the W.
of Bambouk, from which it is separated by the River
Faleme, between U° and 10° N. lat, and 12° and 13° W
long. The country is an elevated plateau, with hills in the
southern and central parts. Theso are generally unproduc-
tive, and covered with stunted wood , but the lower
country is fertile, and finely clothed with the baobab, the
tamarind, and various valuable fruit-trees. It is traversed
by beds of torrents, which flow rapidly during the rains,

but are empty in the dry season. Cultivation, though it

extends over only a comparatively small proportion of the
whole surface, is carried .on with a measure of activity.

The products consist of grain (four species), rice, cotton,

indigo, water-melons, cucumbers, tobacco, and fruits. The
workmen in the dLlVercnt parts display considerable

dexterity, though they employ very rude and defective

tools. Tho people consist chiefly of Foulahs, though tho

country is much frequented by llandingoes and Scrawoollies

for purposes of trade. The exports consist of provisions

and cotton cloth manufactured in the country, and slaves

and salt are imported. The caravans, bringing the former
from the interior to the coast, pass usually through Bondu
The religion and laws of this country are Mahometnn,
though the precepts of that faith are not very rigorously

observed. There aro schools, however, in every town,

where tho Koran and the reading and writing of Arabic are

taught , but tho scholar is treated as the menial servant

of the teacher The king is nearly absolute, and commands
u cousiderable body of troops, who are much employed in

predatory expeditions, chielly loi the purpose of collcct;ng

slaves, flis revenues arc derived Irom a tenth part of

the produce of the Land, and of tho salt imported, as also

from duties on goods passing through his territoncs,

with numerous presents expected or extorted. Park, who
was the first European traveller to visit the country,

experienced to his cost the rapacity of the reigning prince,

being obliged to give up even the coat which he wore.

The royal residence was then at Fattccunda , but when
M.ajor Gray visited Bondu it had been removed to Bulibani,

a small town, with about 3000 of a population, surrounded

by a strong clay wall The population of the whole

country is estimated at 1,500,000

BONE, Bo.NA, BouNAii, Bcled el-A'nelb (the town of
jujubes), or ANN aba, a fortified town and seaport of Algeria,

in the province of Constantine. 85 miles N.E. of the city

of that name, on a bay of the saine name at the mouth
of the Seybouse, in lat 3G° 54' N and long. 7° 47' E.

The town is surrounded with a modern rampart erected

outside of the old Arab wall, the compass of which was

found too small lor its growth In other respects also it

has been greatly Europeanized , much of tho old town has

been demolished, and the ground occupieuhy new building.s.

The streets are wide and well laid out, but in some instances

are very steep, owing to the formation of the ground. All

the ordinary conveniences of a flourishing French cily are

met with,— bazaars, markets, cofl'ee-houses, hotels, re.ading-

rooms, a bank, a theatre, barracks, hospitals, an orphan

asylum, and schools of various kinds. There is also a

cathedral dedicated to St Augustine, as well as other Roman
Catholic churches, a nunnery for sisters of mercy, handsome
mosques, a synagogue, and a Protestant church Bone is

an important scat of the coral fishery, and carries on a con-

sidcrablo trade, the exports consisting chiefly of iron and

lead ore. corn, coral, cattle and sheep, ohve oil, salt fish,

and tobacco. The manufactures comprise native garments,
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Ui>'j8liy, lealliL'i , and saJillcs, and ol late it3 soap ba^ cuuie

into.repute In 1872 tliere entered tbe port 461 I'Vencb

vMsels.with a tonnageof l.'<7,415 toii3,and 506 foreignships

with a tnnnage of 40,822 Tlie ancliorage was long insecure
;

but about 1870 a harbour, with an area of 19o acres, was
constructed by means of two breakwaters, and an inner

b&sin, surrounded with masonry quays, and having an

extent of nearly 25 acres. The marshes at the mouth of

the river have also been drained by a system of canals, to

tie great improvement of the sanitary condition of the

town, which has the further advantage of an abundant
supply of water obtained from the neighbouring hills.

There are cork-woods and marble-quarries in the vicinity,

and various other resources of the surrounding country arc

being r.ipidly developed. The woods, however, sulFercd

severely from a conflagration in 1873 ; and it will be many
years before the production of cork can become as extensive

as before. The port will be rendered still more important

by the railway in course of construction to various inland

towns. Bone is identified with the ancient Aphrodisiuyii,

the seaport of Hippo Jiej'hs or i///io, but it derives its

name from the latter city, the ruins of which, consist-

ing principally of large cisterns, and part of the Roman
walls, are still to be found about a mile to the south of the

town. Hippo, the bishopric of Augustine, was burnt by
the Vandals in 430, partially restored by Belisarius, and
again sacked by the Arabs in the 7th century. The latter

conquerors built the city of Bona, or Annaba, which has

since passed through many vicissitudes. - From the

beginning of the 14 th to the middle of the 15th century it

was frequented by Italians and Spaniards, and in the 16th

it was held for some time by Charles V.,who strengthened

its Casbah or citadel, originally built iu 1300. From the

time of Louis XIV. to the Revolution the French Compagnie
d'Afriquf. maintained a very active trade with the port.

The town was finally captured by the French in 1832, and
its citadel was defended by a small body of marines -for

some months against the Turks. Population in 1872,

16,!96, about half of whom are European ; in 1832 it was
only 3000 or 4000.

BONE, Henry, R.A , the most eminent enamel painter

of his time in Great Britain, was born at Truro in 1755.

He was niach employed by London jewellers for small

designs in enamel, before his merits as an artist were well

known to the public. In 1800 the beauty of his pieces

attracted the notice of the Royal Academy, of which he
was then admitted as an associate; in 1811 he was made
an academician. From the beginning of the century to

1 831 , he executed many beautiful pieces of much larger size

than had been attempted before in England ; among these

his eighty-five portraits of the time of Queen Elizabeth,

of diiTerent- sizes, from 5 by 4 to 13 by 8 inches, are most
admired. They were disposed of by public sale after his

death, which took place in 1834 His Bacchus and
Ariadne, after Titian, painted on a plate, brought the great

price of 2200 guineas

BONFIGLI, Benedetto, an Italian painter, whose
reputation is not equal to his importance. One of the

most remarkable circumstances in the history of art in the

peninsula is the sudden advance made by the school of the

Umbrian province, which, until near the middle of the

15th century, was far behind those of Florence and the

North, but which, in the person of I'erugino and some of

his followers, came into the very first rank. Criticism

had been used tc overlook tb" precursors and senior com-
panions of Perugino, whose improvements prepared the way
for his signal excellences. But among these none holds a
more distinguished place than Benedetto BonfiglL The
most important of his extant works are a series, in fresco,

of the life of St Loui^ of Toulouse, Id the communal oalace

of his native city of Perugia. All his life (the dates ol

which are not quite certain) was spent in honourable
employment by the civic and religious bodies of Perugia
and neighbouring towns.

BONUO, a people of Central Africa, who inh.ibit the

country lying between 6° and 8° N. lat., and 27° and 29°

E long., which is watered by five important tributaries of

the Bahr-el-Ghazel. The Bongo are a brachycephalous
race of medium height, with a red-brown complexion and
black hair. The grain most largely cultivated by them is

sorghum ; but they obtain a considerable part of their

food from the fruits, tubers, and fungi with which the

country naturally abounds. They also eat every living

creature—bird, beast, and reptile—except the dog. Tobacco
is universally cultivated and smoked They have'ho cotton

or flax, and go for the most part with no more clothing

than an ornamental girdle about the loins. The domestic

animals are goats, dogs, and poultry ; sheep and cattle are

rare. Iron is abundant, and the people smelt and work
it with great skill ; it forms the only currency of tho

country, and is extensively employed for all kinds of useful

and ornamental purposes. Their spears, knives, rings, and
other articles are frequently fashioned with great artistic

elaboration. They have a variety of musical instruments,

—

drums, stringed instruments, and horns,—in the practice of

which they take great delight ; and they indulge in a vocal

recitative which seems intended to imitate a succcision of

natural sounds. Marriage is generally by purchase ; and
a man is allowed to acquire three wives, but not more.

After marriage the women extend the under lip by tlie

insertion of a peg of wood or bone, which is gradually

increased. Tattooing is partially practised Their method
of sepulture resembles that of the Peruvians, the corpse

being bound in a crouching position with the knees drawn
up to the chin ; and their tombs are frequently ornamented
with rough wooden figures intended to represent the

deceased. Of the immortality of the soul they have no
notion ; and their only approach to a knowledge of a
deity consists in a vague idea of luck. On the other

hand they have a most intense belief in a great variety of

petty goblins and witches, which are identified with bats,

owls, and other ominous animals. Their language is

musical, and abounds in the vowels o and a ; its vocabulary

of concrete terms is very rich, but the same word has often

great variety of meanings. The grammatical structure is

simple. The Bongo are now subject to the people of

Khartoom, who have treated them wiib great injustice, and

greatly reduced the numbers of the population, which now
hardly exceeds 1 00,000

BONl, a kingdom or confederation in the island of

Celebes, stretching along a part of the westcni shores of a

great bay of the same name, which indents the south side

of the island to the depth of nearly 180 miles It has an

area of 450 square miles at most, and its present popula

tion is estimated about 200,000 It was at one time the

most powerful state of Celebes, all the other princes being

regarded as vassals of its king, but has latterly been practi-

cally reduced to a Dutch dependency, though this h.as not

been brought about without trouble. An expedition in

182i), under General van Geen, was not very successful,

but the war of 1859 was brought to a more satisfactory

terminatioD for tho invaders. The inhabitants, calUn

Bugis, are one of the most remarkable of the peoples of

the Eastern Archipelago. They speak a language allied to

that of the Macassars, and write it with similar characters

It has been studied and its letters reproduced in type by

Dr B F Matthes of tho Netherlands Bible Society The

Bugis arc industrious and ingenious ; they practise agricul-

ture more extensively than the neighbouring tribes, and

,
manufacture cotton cloth not only for their own use, but aLm
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for export. They likewise carry on a considerable traffic

in the mineral and vegetable productions of. their country,

such as gold dust, tortoise-shell, pearls, nutmegs, camphor,

and various medicinal preparations. Their towns are

regularly built, and they have schools of their own. The
king is elected generally for life, and always from their

own number, by the chiefs of the eight petty states that

compose the confederation, and he cannot decide upon any
public measure without their consent. In some of the

states the office of chief is hereditary; in others- any
member of the privileged classes may aspire to the dignity,

and it not unfrequently happens that the state comes to be

governed by a woman. The capital, also called Boni, is

situated on the coast in 4° 37' S. lat. and 120° 30' E. long.,

and is the residence of the king. Vanous Dutch settlements

have been formed round the bay. Of the history of Boni
uot much is known. According to Temminck, it first

acquired importance in the year 1666, when the rajah

Palakkah, whose father and grandfather had been murdered
by the family of Hassan, the tyrant of Sumatra, made
common cause with the Dutch againsC that despot. From
that date till the beginning of the present century the

Dutch influence in the kingdom remained undisputed. In

1814, however, Boni fell into the hands of the British,

who retained it for two years , but by the European treaties

concluded on the downfall of Napoleon it reverted to its

original colonizers. See Celebes.

BONIFACE, Si, the Apostle of Germany, whose real

name was Winfrid, was born at Crediton in Devonshire, in

680. He was of good family, and it was somewhat against

his father's wishes that he devoted himself at an early age

to the monastic life. He received his theological train-

ing in the convents of Exeter and Nutcell, and at the

age of thirty became a priest. In 715 he set out on a

missionary expedition to Friesland, but his efforts were

frustrated by the war then being earned on between Charles

Mattel and Radbod, king of the Frisians. Despite the

wishes of his brethren, who desired to make him their abbot,

he again set out in 718, visited Rome, and was commissioned

by Gregory II. to preach to the pagans of Germany. For

five years he laboured in Thunngia, Hessia, and Friesland,

and then returned to Rome to report his success. He again

set out for Germany, and, armed with full powers from the

Pope, baptized thousands of the heathen, and brought back

to tho Church of Rome many Christians who had in a

measure separated themselves from the fold. After another

visit to Rome in 738 he proceeded to Bavaria, and founded

there the bishoprics of Salzburg, Regensburg^(Ratisbon),

Freisingen, and Passau. He then resumed his labours in

Germany, where he 'erected the districts of Wiirzburg,

Erfurt, and Burburg into bishoprics. He also organized

provincial synods in the Frankish Church, and obtained

great influence over the king, Pepin, whom he crowned at

Soissons. Boniface had been created a bishop by Gregory

II., and after the deposition of the bishop of Slainz in 74.5,

that bishopric was converted into a metropolis and conferred

upon him, much against his own inclinations. He had
never relinquished his hope of converting the Frisians, and
in 755 he sot out with a smaU retinue for Friesland. He
baptized a great number, and summoned a general meeting

for confirmation at a place not far from Dokkum, between

Franeker and Groningen. Instead of his converts, however,

there appeared a mob of armed pagans, who fell upon the

aged archbishop and slew him. His remains were finally

deposited in tho famous abbey of Fulda, founded by

himself.
The epistles of Boniface ha'6 been published by Serrarius, 1605,

and by Wurdtwein, 1790 ; his works by GUes, 2 vols., 1842. On
his life and labours see Loffler, Boni/acitis, 1812 ; Seiter, Boni/aci-us,

1845 ; Rettberg. KirchmgeschichU DeutscJiiands, i. ; Neander,
Churek Bialory, Bohn'8 transl.. vol. v.
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B0NIF.4.CE, the name of nine popes.

BoNiFACK I., bishop of Rome from 418 to 422, was a
contemporary of St Augustine, who dedicated to him some
of his works.

Boniface II., 530-532, was by birth a Goth, and owed
his election to the influence of the Gothic king. He had
for some time an anti-pope, Dioscurus.

Boniface III., 15th February to 12th November 606,
obtained from Phocas recognition of the headship of the

Church at Rome.
Boniface IV., 608-615, received from Phocas the

Pantheon at Rome, which was converted into a Christian

church.

Boniface V., 619-625, did much for the Christianizing

of England.

Boniface 'VI. was elected in April 897, and died fifteen

days afterwards.

Boniface VII., who attained the Papal chair in 974,

is sometimes styled an anti-pope. He is supposed to have

put his predecessor, Benedict 'VI., to death. A popular

tumult compelled him to flee to Constantinople ; but he

carried with him vast treasure, and in 984 he returned and
removed, by murder, John XIV., who had been^lected
in his room. He died in 985 or 986.

Boniface 'VIII. , Benedict Cajetan, a man of great

ability, was elected in 1294, Celestine V. having been per-

suaded to resign. He meddled incessantly in foreign

affairs, and put forward the strongest claims to temporal

as well as spiritual supremacy. His bitterest quarrels

were with the emperor, with the powerful family of the

Colonnas, and wuh Philip the Fair of France, whom
he excommunicated in 1303. He was about to lay all

France under an interdict when he was seized at Agnani
by a party of horsemen under Nogaret, an agent of Philip,

and Sciarra Colonna. After three days' captivity ho was

rescued by the -town's people, but the agitation bo had
undergone caused his death soon after, on the 11th

October 1303. In 1300 Boniface instituted the Jubilees,

which afterwards became such a source of profit and

of scandal to the church.

Boniface IX. was elected in 1390 and died in 1404.

During his time the so-called Clement V. continued to

hold state as pope in Avignon.

BONIFACIO, a town at the southern extremity of

Corsica, in the arrondissement of Sartene, near tho strait

to which it gives its name. It is one of the most pictur-

esque and interesting places in the island, its white houses

being built on the top of a white calcareous rock that can

only be reached on foot or on horseback. It is well fortified,

has a secure harbour, carries on some trade, and has coral

fisheries. The rock is hollowed out into vast caves that

stretch below the town. Bonifacio was founded in 833
by the Tuscan Marquis whose name it bears, as a defence

against the Saracen pirates. At tho end of the 11th

century it became subject to Pisa, and in 1195 was taken

by the Genoese, whose influence continues to affect the

character of the population to this day. In 1421 it

heroically withstood a protracted siege by Alphonso of

Aragon ; but in 1553 it fell into the hands of the Franco-

Turkish army. Population in 1872, 3402. (See Gre-

gorovius's Corsica, vol. ii. ; Lear, Joum. in Coriica,

p. 62.)

BONN, the chief town of a circle of Rhenish Prussia,

situated on the left bank of the Rhine, about 16 miles by
rail S.S.E. of Cologne. The central part is mostly com-
posed of very narrow streets, but the outskirts contain

numerous fine buildings, and the general appearance from
the river is rather attractive. There are five Roman
Catholic and two Protestant churches, the most important

of which is the Minster or St Caasius, an old building in
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theTraubition style, surmounted l>y five towers. The town

aUo possesses a " Rathhaus," of modem erection, a court-

house, a hospital, a gymnasium, and a theatre. By far the

finest of its buildings, however, is its famous university,

which occupies the larger part of the southern frontage

of the town. The present establishment only dates from

1818, and owes its existence to the king of Prussia ; but

as early as 178G the academy which had been founded

about nine years before was raised by Archbishop

I

Maximilian Frederick of Cologne to the rank of a uni-

I

versity, and continued to exercise ita functions till 1794,

I

when it was dissolved by the last elector. The building
' now occupied was originally the electoral palace, con-

structed about 1717 out of the materials of the old

j

fortifications. It was remodelled after the town came into

Prussian possession. There are five faculties in the

university—a legal, a medical, and a philosophic, and

one of Catholic and another of Protestant theology ; in

1873 it was attended by 752 students, ranking as

eighth among the German universities. The library num-
bers upwards of 200,000 volumes ; and the antiquarian

museum contains a valuable collection of Roman reUcs

discovered in the neighbourhood. A separate building for

anatomical operations is situated in the extensive garden

to the south of the university ; and an academy of

agriculture, with a natural history museum and botanic

garden attached, is established in the palace of Clemensruhe

at Poppelsdorf, which is reached by a fine avenue about a

mile long, bordered on both sides by a double row of chest-

nut trees. A splendid observatory, long under the charge

of Argclander, stands on the south side of the road.

Among the numerous men of learning who have taught or

teach in Bonn are the theologians Bleek and Lange,

Hermes and Achterfeldt ; the jurists Walter and Booking
;

Hark.ss, Mayer, and Rindfleisch in the medical faculty

;

and Niebuhr, Welcker, Ritschl, Brandis, Lassen, Simrock,

Diez, and Sybel, in various branches of literature and
history. Beethoven was born in the town, and a statue

was erected to him in the Miinsterplatz in 1845. Niebuhr
is buried in the cemetery outside of the Sternthor, where
a monument was placed to his memory by Frederick

William IV. But for its university Bonn would be a place

of comparatively little importance, its industry and com-
merce being of moderate dimensions. Its principal

manufactures are cotton and silk, earthenware, soap,

vitriol, and tobacco , and its trade, chiefly carried on by
the Rhine, consists largely of corn and wine. Population

in 1871, 26,030. Bonn (Bonna or Castra Bonnensia),

originally a town of the Ubii, became at an early period

the site of a Roman military settlement, and as such is

frequently mentioned by Tacitus. It was the scene, in

70 A.D., of a battle, in which the Romans were defeated by
Claudius Civijis, the valiant leader of the Batavians.

Greatly reduced by successive' barbarian inroads it was
restored about 359 by tlio Emperor Julian, but its import-

ance only dates from 12G8, when it became the residence

of the electors of Cologne. During the various wars that
devastated Germany in the ICtli, 17th, and 18th centuries,

the town was frequently besieged and occupied by the
several belligerents, but continued to belong to tlie electors

till 1794, when the French took possession of it, At
the peace of LumJviUc they were formally recognized in

their occupation
; but by the Vienna Congress of 1814 the

town was made over to Prussia. The fortifications had
been dismantled in 1717.

BONNER, or Boner, Edmcnp, an English prelate,

notorious for his persecutions of the Protestants during the
reign of Queen Mary, was born at Hanloy in Worcostcr-
ebire, about the end of the 15th century, and generally
passed for tj"! natural son of George Savage, a priest who

was the natural son of Sir John Savage ot Clifton in the

same county. Strype in his Memorials of Cranmer, how-
ever, says he was positively assured that Bonner was the

legitimate offspring of a poor man, who lived in a cottage

long afterwards known as Boner's place. About 1512 he
entered as a student of Broadgate Hall (now Pembroke
College), Oxford; and in 1519 he was admitted as bachelor

of the canon and of the civil law. Ha^^ng been admitted
into orders, he obtained some preferment in the diocese of

Worcester. In 1525 he took his degree as doctor, and
attracted the notice and patronage of Wolsey. Bonner
was with the cardinal at Cawood when he was arrested on
charge of high treason. After the death of Wolsey he

adopted Lutheran sentiments, and insinuated himself into

the favour of Henry VIII., who made him one of his

chaplains, and employed him in several embassies abroad.

In 1532 he was sent to Rome with Sir Edward Came, to

answer for the king, who had been cited to appear in

person or by proxy in regard to the divorce of Queen
Catharine. In 1533, being again despatched to Pops
Clement VII., then at Marseilles, to intimate Henry's

appeal to a future general council from the sentence pro-

nounced against his divorce, he threatened the Pope with

so much resolution, that his holiness talked ot having him
burned alive or thrown into a cauldron of melted lead.

Clement did not foresee that the man whom he had thus

menaced with the flames was destined to burn heretics

in England in support of the very faith which, under

Henry, he had lent his aid to overthrow. In 1538, being

then ambassador at the court of France, he was nominated

bishop of Hereford ; but before consecration, he was
translated to the see of London, and was enthroned in

April 1540. When Henry VIII. died in 1547, Bonner was

ambassador at the court of the Emperor Charles V. During

Henry's reign he was constantly zealous in his opposi-

tion to the Pope, and favoured the Reformation in obedience

to the king, who exacted rigid corapUance with all his

caprices. On the accession of Edward, however, Bonner

refused to take the oath of supremacy, and was com-

mitted to the Fleet, where he remained until he pro-

mised obedience to the laws. After . his release he

assented to the Reformation, but with such manifest

reluajance, that he was twice reprimanded by the Privy

Council, and in 1549 was, after a long trial, committed to

the Marshalsea, and deprived of his bishopric, to which,

however, he was restored on the accession of Mary ; and

soon afterwards he was appointed, in place of Cranmer,

vicegerent and president of the Convocation. From this

,timc he became tne chief instrument of persecution, and is

said to have condemned no less than 200 Protestants to

the flames in the space of three years. On the accession

of Elizabeth be appeared with the rest of the bishops at

Highgate, to congratulate her ; but the queen refused to

permit him to kiss her hand. Having, in the second year

of her reign, refused to take the oath of supremacy, he was

again committed to the Marshalsea, where he died,

September 5, 1569, after aconfinthient of ten years. The
character of Bonner was remarkable for obstinacy and

inflexibility in everything save principle
;

yet even in this

respect it exhibits some striking contrasts. In his early

career he accommodated his principles to his convenience

and ambition ; after his return to Catholicism, he remained

steadfast to the church, and, when disgraced, bore his

deprivation and imprisonment with apparent resignation.

The charge of atheism brought against one so defiled with

blood was superfluous. He was constitutionally merci-

less and austere, fitted by nature for a persecutor, and

equally capable of employing the same ardent zeal either

against or in favour of any cause that he espoused. Among
his worl's axQ,R(spon!um ct Eihortaiio in LaudemSactrdctit,
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a prefaco in Gardenei's treatise De Verm Obedienua, and

several homilies.

BONNET, Charles, an eminent naturalist and philo-

eophicai writer, was born at Geneva on the 13tb March

1720. The Bonnets, a French family whom the religious

persecution in the 16th century had driven into Switzer-

land, were accustomed to 611 important posts in the

Genevese Government ; and young Charles Bonnet was

expected to qualify himself to make use of the family

influence by becoming a lawyer. But dry legal technical-

ities proved to be anything but attractive to his rich and

imaginative mind, all the more that he found in the study

of nature ai employment which was not also a task He
made law his profession, but ho never seems to have per-

mitted it to interfere seriously with his favourite pursuits.

The account of the ant-lion in PlucUe'a Spectacle de la

Nature, which he chanced to read in his sixteenth year,

turned his attention in particular to the wonders of insect

life, hie procured Reaumur's work on insects, and with

the help of live specimens succeeded, after minute and

patient investigation, in adding many observations to those

of Rdauniur and Pluclie The result of two years' labour

he made known to I!6aurnur, who was naturally not a little

surprised to 6nd so much sagacity and power of research in

a yiiuth of eighteen In 1710 Bonnet communicated to

the Academy of Sciences a paper containing 3 series of

experiments establishing what is now termed partlienu-

geneais in aphutes Mr tree lice, which obtained for him the

honour of being admitted a corresponding member of the

academy In 1741 he instituted a set of experiments

respecting the reproduction of worms by fission ; and in

the followi'ig year he discovered th&t the respiration of

caterpillars and butterflies is performed by pores, to which

the name of stiijmaia has sime been given. In 1743 he
was admitted fellow of the Royal Society, and in the

same year he became a doctor of laws,— his last act in

Connection with a profession which had ever been distasteful

to him Hishrst published work appeared in 1745, entitled

Train d'lnsectologie, in which were collected his various

discoveries regarding insects, along with a preface on the

development of germs and the scale of organized beings.

Botany, particularly the leaves of plants, next attracted the

attention of Bonnet , and after several years of diligent

study, rendered irksome by the mcreasing weakness of his

eyesight, he published, in 1754 one of the most orignial

and interesting of bis works, Tntite de t'usage des feuilles

,

in which among other things tie advances many considera-

tions tending to show that plants are endowed with powers

of sensation and discernment But Bonnet's eyesight, which

threatened to fail altogether, now caused him to turn his

thoughts from investigation to speculation In 1754 his

Essai de Psychohgir was published anonymously in London.

This was followed in 17G0 by the Essai analt/tique siir les

facnlth de I'dme, m which ho divelops ins views regarding

the physiological conditions of mental activity. He returned

to physical science, but to the speculative side of it, in his

Considerations sur les corps organises, Amsterdam, 1762.

The principal objects of this work were to ^ive, in an
abridged form, all the most interesting and well-ascertained

facts respecting the origin, development, and reproduction

of organized bodies, to refute the theory of epigenesis, and
to explain and defend the doctrine of pre-existent germs.

In his Contemplatton, de la Nature, which next appeared

(1764-5), one of his most popular and delightful works, he
sets forth, in eloquent language, the theory that all the

beings in nature form a gradual scale rising from lowest to

highest, without any break in its conSnuity. His last

important work is entitled Pahngenesie Philosoplwjue,

(Geneva, 1769) ; in it he treats of the past and future of

living beings, and supports the idea of the survival of all

animals, and the perfecting of their faculties in a future

state. Bonnet's life was singularly uneventful. He seems

never to have passed beyond the limits of his native

country ; nor does he appear to have taken any part io

public affairs e.xcept for the comparatively short period

between 1752 to 1768, during which he was a member of

the council of the republic. The last twenty-five years of

his life he spent in the country, simple and regular in his

mode of life, easy in his circumstances, and happy in a
small circle of friend.s. His wife, whom he married io

1756, was a lady of the family of De la Rive. They had
no children, but Madame Bonnet's nephew, the celebrated

De Saussure, was brought up as their son. Bonnet died,

after a long and painful illness, on the 20th May 1793.

The outliues of Bonnet's philosophical system may be

set forth in a few sentences. Man, according to him, is

a mixed being, composed of two distinct substances,

—

mind and body,—the one immaterial and the other mate-

rial. In what manner the two are connected we do not

know, but of this at least we are certain, that bodily

activity is a necessary condition of thought. All knowledge
originates in sensations ; oensations themselves follow (but

whether as physical efl'ects or merely as sequents Bonnet
will not say) vibrations in the various nerves appropriate

to each ; and lastly, the nerves are made to vibrate by the

action of outward objects upon them A nerve once set in

motion by a particular object contracts a certain tendency

to reproduce that motion ; so that when it a second time

receives an impression from the same object it vibrates

with less resistance. It is the sensation accompanying this

increased flexibility in the nerve that is, according to

Bonnet, the condition of metdory When reflection—that is,

the active as distinguished from the merely passive element

in mind— is applied to the acquisition and combination of

sensations, those abstract ideas are formed which are usually

placed in opposition to sensations, but which are thus, no
matter how refined they may appear, sensations in combina-

tion only. That which puts the mind into activity is pleasure

or pain ; happiness is the end of human existence. Bonnet's

metaphysical theory is based on two principles borrowed from

Leibnitz,—first, that there are not successive acts of creation,

but that the universe is completed by the original act of the

divine will, and thereafter moves on by its own inherent

force, and, secondly, that there is no ga[> in the continuity

of existence. The divine Being, according to Bonnet, origi-

nally created a multitude of germs in a graduated scale,

each with an inherent power of self development At every

successive step in the progress of the globe, these germs,

or what has been developed in their place, advance nearer

to perfection ; if some advanced and others did not there

would be a gap in the continuity of the chain Thus not

man only but all other forms of existence are immortal

Nor IS It man's mind merely , bis body also will pass into

the higher stage, not, indeed, the body he now possesses, but

a finer one of which the germ at present exists within him

This is equally true of the otLijr animals, who also pi'isess a

germ that will develop itself in the next stage , and ever^-

individual begins each successive stage with that amount of

perfection and of knowledge which he had when he left the.

previous stage. It is impossible, however, to reach absolute

perfection, because the distance is infinite. It is difficult

to reconcile this last proposition with the law of continuity,

if that law is to be accepted, as Bonnet seems to accept it,

as an absolute principle of the universe, embracing all existr

ence divine and created, for surely the interval between

the divine Being and the highest created being, constantly

lessening though it be, is a break in the continuity of the

chain. It is also difficult to understand whether the con-

stant advance to perfection is performed by every individuai

on his own account, or only by each race of beings as a
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whole. Is a man when he dies at once translated to the

next stage, or must he wait until the time comes when the

advancement of the whole human race takes place, before

he, at any rate consciously, realizes the new state "i There

seem, in fact, to be two distinct but somewhat analogous

doctrines,—that of the constantly increasing advancement
of the individual in future stages of existence, and that of

the constantly increasing advancement of the race as a whole

according to the successive evolutions of the globe.

Bonnet's complete works appeared at Neufchatcl in

1779-1785 partly revised by himself An English trans-

lation of certam portions of the Pahngenisie Philosopkique

was published in 1787, under the title. Philosophical and
Critical Inquiries concerning Christianity. (See A. Lemoine,

Charles Bonnet, Paris, 1850, and the Due de Caraman's

Charles Bonnet, philosop/ie et naturaliste. Pans, 1859.)

BONNEVAL, Claude Alexandre, Comte de, a cele-

brated French adventurer, known also as Achmet Pasha,

was the descendant of an old family of Limousin He was

born on the 14th July 1675 at Coussac, and at the age of

thirteen joined the Royal Marine Corps After three years

he entered the Guards, whence he was transferred to the

infantry regiment of Latour He served in the Italian

campaigns under Catinat, Villeroi, and Vendome, and in

the Netherlands under Luxembourg, giving proofs of

indomitable courage and great military ability His inso-

lent bearing towards Chainillard, minister of war, was
made matter for a court-martial He was condemned to

death, but having foreseen this sentence, he saved himself

by flight to Germany Through the influence of Prince

Eugene he obtained a command in the .\ustrian army, and
fought with great bravery and distinction against France,

and afterwards against Turkey He was severely wounded
at Peterwardein, and after his recovery paid a visit to Pans
The proceedings against him in France had been allowed

to drop, and ho married a daughter of Marshal de Biron,

whom, however, he deserted after a wsek or two. He
returned again to the Austrian army, and fought with

distmctwn at Belgrade He might now have risen to the

highest rank, had he not made himself disagreeable to

Prince Eugene, who sent him as master of the ordnance to

the Low Countries There bis ungovernable temper 'led

him into a quarrel with the Marquis de Pri(5, governor of

the Netherlands, who answered his challenge by placing

him in confinement A court-martial was again held upon
him, and he was condemned to death , but the emperor
commuted the sentence to one year's imprisonment
and banishment from the imperial domains. Bonneval,

eoon after his release, offered his services to the Turkish

Government, professed the Mahometan faith, and took the

name of Achmet He was made a pasha of three tails, and
appointed to the command of the artillery. He rendered

valuable sevices to the sultan in his war with Russia, and
with the famous Kouli Khan As a reward he received

the governorship of Chios, but soon fell under the suspicion

of the Porte, and was banished for a time to the shores of

the Black Sea He was meditating a return to Europe and
Christianity when ne died at Constantinople, 27th March
1747 The Memoirs published under his name are spurious.

(See Prince de Lisnc, Mimoire sur la Comte dc Bonneval,

IS17)
BONNIVARD, Francois de. the " prisoner of Chillon,"

was born at Scyssel in 149G Educated at Turin, he suc-

ceeded, in 1510, to the priory of St Victor, jusl outside the
walls of Geneva, his uncle having resigned in his favour.

01 ardent republican principles he espoused the cause of

the Geneveso against the duke of Savoy, who was seeking
lu assert the seignonal rights that had just been ceded to

biiQ by tho prince bishop In 1519. on the entrance of

the duke into Geneva, Bonnivard was arrested and im-

prisoned for two years at Grolie. On his liberation he
returned to his priory. In 1530, when travelling ic the

service of the republic, he was unfortunate enough to fall

into the hands of robbers, who delivered him over once

more to the duke of Savoy. His imprisonment in the

castle of Chillon, which has been celebrated in Byron's

poem, lasted till 1536, when he was liberated by the com-
bined force of the Bernese and Genevese. On his return

to Geneva, which had now completely emancipated itself,

he received the honours and rewards that were duo to his

patriotism, being made a member of tho Council of Two
Hundred, and endowed with a pension. He died about

1570, the precise date being uncertain. Bonnivard was

the author of a history of Geneva, and left his books and
manuscripts to the town.

BONPLAND, AiM^, French traveller and botanist.

was born at Rochellc, August 22, 1773 After serving as

a surgeon in the French navy and studying under Corvisart

at Pans, he accompanied Humboldt during five years of

travel in Mexico, Colombia, and the districts bordering on

the Orinoco and Amazon. In these explorations Bonpland
collected and classified about 6000 plants till then mostly

unknown in Europe, which he afterwards described m
Planles Equinoxiales, &c. (Pans, 1808-1816). On return-

ing to Paris he received a pension and the superintend-

ence of the gardens at Malmaison, became acquainted

with Gay-Lussac, Arago, and other eminent scientists, and
published Monographic des Melastomces (1806), and De-

scription des plantes rares de Navarre. After vainly en-

deavouring to persuade Napoleon to retire to America, ho

set out, in 1816, with various European plants for Buenos
Ayres, where he was elected professor of natural history,

an office which he soon quitted in order to explore Central

South America. While journeying to Bolivia he was arrested

as a spy, in 1821, by command of Dr Francia, who detained

him a prisoner at Santa Marta until 1831, during which

time he acted with great disinterestedness as a physician to

the neighbouring poor. On regaining liberty he resided at

San Borje in the province of Corrientes, until his removal

in 1853 to Santa Anna, where he occupied himself in

scientific research, and in cultivating the orange trees which

he had introduced. He was widely respected, and was

presented with an estate worth 10,000 piastres by the

Government of Corrientes. His intention of revisiting

Pans was frustrated by his death at Santa Anna in 1858.

(See Humboldt's Travels.)

BONSTETTEN, Charles VicTOR de, was born at

Bern in 1745, of a noble and ancient family He re-

ceived the elements of his education in his native town,

and at fourteen was sent to Yverdun, and soon after to

Geneva. There he imbibed many revolutionary doctrines

both in religion and politics, which ill fitted him for a

career as a Bernese senator of the traditional type ; and
his father, alarmed at the tone of his son's letters, peremp-

torily ordered him to return homo—a command which

the young man, albeit he would acknowledge no authority

but reason, was obliged to obey. The change, however,

was worse than useless ; for the dulness of Bern so preyed

upon his mind that he made an attempt on his life, which was

frustrated by the somewhat curious accident of a ray of the

moon attracting his attention when about to discharge the

pistol. His father seeing his condition, sent him to Loydcn

to finish his studies . but as tho climate of the place

disagreed with him, he was allowed to exchange it for

England, winch he reached in 1769. The facility with

which he gathered friends around him, which distinguished

him. perh.ips. as much as anything else, made his stay id

England not tho leas* happy period of his life. He went

home by w.ay of Paris, where ho was introduced to much

of the best literary society in France, but on his rcturo
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be fouad that the mournful duty awaited him of nursing
his father in his last illness. Immediately after his father's

death he again left home, and spent a considerable time
in Italy, travelling as far south as Naples. Time and ex-

perience had done much to alter the character of Boa-
stetten since the days of his wild theorizings at Geneva.
No longer a Republican, but still a Liberal, he was daily

recognizing with greater clearness that the watchwords of

revolution meant anything but law and order On re-

turning to Bern he became a member of the avoyer's

council, and soon after was appointed magistrate at Ges-

senay. Thence he was removed in 1787 to Nyon in the

Pays de Vaud, a place attractive to him from its proximity

to the intellectual life and society of Geneva and Lausanne,
but in other respects unsuitable ; for the Pays de Vaud, as

wt;ll from its nearness to France and to Geneva, as from
I be weight of the Bernese yoke, was nearly ripe for revolt,

and Bonstetten was, as a magistrate; trusted neither by his

revolutionary friends and former allies, nor by his fellow

nilcTS in the government of Bern He firmly declared

•.hat he should stand by his order, a declaration that was
not without good effects; but in 1792, when Geneva
was threatened by the army of the Convention, he took

certain steps to avert the danger, which, as he had not

received a military training, were not very judicious.

This increased the suspicion which the Bernese Government
felt towards him ;

and, in consequence, he was permitted

to exchange his office for one on the Ticino, where he re-

mained until 1797, when political troubles and the French
armies compelled him to leave his native country. At the

solicitation of Madame Briin he at first repaired to Copen-
h;igen, buf he finally determined to settle at Geneva, which
proved to be his home for the rest of his life There,

as of old, he enjoyed the society of many distinguished

persons; but if this last half of hfs life is the most bril-

bant, it is also the least eventful. He died in February
1832

As a writer Bonstetten cannot be said to occupy a very

high place. His works, indeed, show a great power of

observation, and an extensive insight into human character

,

but as a psychologist he is deficient in method, exactness,

and depth ; and his style, like his thought, wants point and
clearness. In psychology he occupies an eclectic position,

and urges the necessity of making use of internal observa-

tion in the study of mind. It i.s, however, in his social

character, as a conversationalist, and as the friend, often

the intimate companion, of many of the leaders of thought
and action during his long life, that Bonstetten will be
best remembered. The following are the titles of his chief

works :

—

Recherclies sur la nature et Its lots de Vimagina-
tion, 1807 ; Etudes d'komme, cm Reeherckes nur les facultes

de sentir et de penser, 1821 ; Sur I'education nationale,

1802; Pensies sur divert objets de bien public, 1815,
VHomme du Midi et I'Homme du Xord, 1814
BONVICINO, Alessandro See Moretto
BOOK, the common name for any literary production

of bulk, now applied particularly to a printed composition
forming a volume The name is also used for the literary

diWsions of a work
Wachter, with some other writers, derives the word from

the same root as the German biegen, to bend, as the Latin
volumen comes from volvere But the more common ety-

mology makes the tree the parent of the book, and refers

the origin of the latter (Angl. Sax., hoc , Germ., Buck,
Dutch, bock) to writing on th-e bark of the beech tree

(Angl. Sax., 6oc , Germ., Bucke ; Icel , beyke ; Dutch, beuh),
or perhaps sn beach boards Analogy supports this deriva-

tion. The hyblos of the Greeks— whence their name for a
book—refers to the Egyptian papyrus itself, and the Latin
liber to the pellicle which enclosed its stalk. The cdtx of

the Romans meant at first the trunk of a tree ; afld the
leaves of a book indicate a similar origin.

The earliest writings were purely monumental and
accordingly those materials were chosen which were' 8U[>
posed to kst the longest. The same idea of perpetuity
which in architecture found its most striking exposition
in the pyramids was repeated, in the case of literary
records, in the two columns mentioned by Josephus, the
one of stone and the other of brick, on which the children
of Seth wrote their inventions and astronomical discoveries,
in the pillars in Crete on which, according to Porphyry, the
ceremonies of the Corybantes were inscribed ; in the leaden
tablets containing the works of Hesiod, deposited in the
temple of the Muses, in Boeotia, in the ton command-
ments on stone delivered to Moses , and in the laws of
Solon, inscribed on planks of -wood The notion of a
literary production surviving the destruction of the material-*

on which it was first written—the " monumentum a;ra

perennius"of Horace's ambition—was unknown before the
discovery of substances for systematic transcription

Tablets {tabulce) of ivory or metal were in common use TaWet
among the Greeks and Romans. When made of wood
sometimes of citron, but usually of beech or fir— their
inner sides were coated with wax, on which the letters were
traced with a pointed pen or stiletto (sti/lus), one end o(

which was used for erasure. It was with his stt/lus that
Caesar stabbed Casca in the arm when attacked by his

murderers ' Two such tablets, joined together, were called

diptyclia,^ the earliest specimens of bookbinding. They
were fastened together at the back by wires, which acted

as hinges ; the pages were called cene, from their waxen
coating, and a raised margin was left round each to prevent
obliteration by friction. Wax tablets of this kind continued
in partial use in Europe during the Middle Ages ; the oldest

extant specimen, now in the museum at Florence, belongs

to the year 1301 The leaves of the palm tree were after-

wards used in their stead, as also the inner bark of the

lime, the ash, the maple, and the elm. But the earliest,

though long obsolete, flexible material of importance was
made from the concentric coats which wrapped the stalk of

the Egj'ptian papyrus, from which is derived our word }>aper.

The time of its introduction has been much disputed , but

it was certainly known long before Herodotus. The length

of the Greek papyri is said to vary from eight to twelve

inches, the Latin often reach sixteen. Some rolls, however,

have been found as long .is thhty feet. -They were written

on with reeda dipped in gum-water coloured with charcoal

or soot of resin, the writing being readily obliterated n-itb

a sponge ; and it is conjectured that the surface was some-

times prepared for that purpose with a wash or varnish.

Pliny mentions also the ink of the cuttle fish as having

been used for writing, as well as a decoction of the lees of

wine' Red ink consisted of a preparation from cinnabar

The next material commonly employed after papyrus was

parchment, made from the skins of animals, usually of

sheep or lambs Vellum is a finer substance, consisting of

prepared calf-skin Parchment is commonly ascribed to

Eumencs, king of Pergamus, in Asia Minor, but lie was,

in all probability, not the inventor but the impioser.

Writing on skins is mentioned by Herodotus as common
in bis day , and Diodorus and Ctesias speak of ancient

Persian records on leather The word itself (pergnmena)

first occurs, according to Mabillon, in the writings of Tatlo.

a monk of the 4th century It appears to have superseded

papyrus about the 7lh century , but its quaUty afterwards

> Sec Montfaucon, Pat Orecc p 34 There are several spgciuitrua

ip the British Museum
' For more on this subject see Caoeparius, De Atramentis cujuS'

cumgue generu, Lomlon. 1660. BetkmauD's Uisiory of 'jtventwri',

luid Becker's CharictfS and Uallu*
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ietenorated. At first only one side was written on,

the back being frequently stained. Parchments wntten

on botk sides are called by Pliny optsthograpki. The term

boc-fell 13 found, in early English, to designate this material,

[ts dearness rn classical times led to the practice of erasing

the original writing for the purpose of substituting new.

Parchments so obliterated are known as paiimpsesis, from a

Greek word signifying twice rubbed, or prepared for writing;

and they are alluded to under that name by Cicero {ad Div.

vu. 18). Paper made from cotton {charta bomhycina) came

into use, according to Montfaucon, towards" the end of the

3th or the beginning of the 10th century , and the in-

rention was opportune, as it checked the further use of

palimpsests, which, from the scarcity of parchment and the

demand for books of devotion, had imperilled the preserva-

tion of much classical literature. Cicero's De Repuhhca

was discovered by Angelo Mai in the Vatican library

wntten under a commentary of St Augustine on the Psalms

,

and the Institutions of Gaiug, in the library of the chapter

at Verona, were deciphered in like manner under the works

sf St Jerome. But the- invention of linen paper gave the

6rst real impulse to book production. The precise date of

(hi3 invention is disputed ;
MabQlon refers it to the 12th

century. Montfaucon, however, found no specimens earlier

than 1270, and Maffei none before 1300 ; the most numerous

of them belong to the 14th century Scaliger ascribes the

invention to the Germans, Maffei to the Italians, and others

to certain Greek refugees at Basel , while Duhalde refers

it Id the Chinese, and Pndeaui to the Saracens in Spain.

For further particulars respecting the various substances of

early books, the reader may consult the first volume of the

Nouvcau traite de dtplomatrq'ue, by the Benedictines of St

Maur, and the Essai rar Chistoire du Parchemm et du
^elin, by Peignot, who has given a hst of authorities on

this subject.

The forn. of ancient books differed with the materials

,of which they were composed. When flexible matter

'came into use, it was found convenient to make books

in the form of rolls, and the two names are synonymous
in legal' phraseology to this day. The papyrus, and after-

wards the parchment, was joined together to form one

sheet, and then rolled upon a staff into a volume [volumen).

When an author divided his work into portions or " books,"

m the literary sense of the word, each division was usually

a volumen by itself,—thus Ovid speaks of his fifteen books

of the Metamorphoses as so many volumina , and the same
was done when an entire work was too bulky to be rolled

on one stick. The staff in the Herculaneum rolls is con-

cealed by the papyru.s, but it usually projected, the ends

being ornamented with bosses (um6j/ia') of wood and ivory.

The title (lUutus index) was either suspended like a ticket

to the roll, or pasted on the outside. These rolls were
frequently protected by a parchment cover ; they were

deposited in a cylindrical box (capsa or scrinium), or were
arranged horizontally in cases round the walls of a library,

as at Herculaneum. Many books could probably be stowed
away in small compass by this means ; and the smaHness
of the rooms devoted in ancient times to such collections is

readily explained in this manner. The volumen, however,

m most cases, was far from containing as much as our
ordinary -books, even in an octavo form. The square form,

Fonn originally applied to the codices or wax tablets joined
»»* together in the way described above, was resorted to

afterwards for separate leaves, the same name being re-

tained with altered materials. Martial speaks of this

later kmd of codex as a novelty m his day. It was com-
mon, however, in Greek MSS., aniong the earliest of which
Montfaucon discovered few specimens of rolls. The term
Ixber in the 4th century la found applied to both rolls and
squared leaves, but the former were discontinued in the

Middle Ages, and covers of boards were gradually intro-

duced, the leaves being stitched together as weU as folded

The. internal arrangement of books has undergone Intem.il

many modifications, which belong, however, chiefly to the •"'»''B'»-

subject of early writing At first the letters were divided
^^^"^

only into hues, then into separate words, and these by

degrees-were noted with accents, and distributed by points

and stops into penods, paragraphs, chapters, and other

divisions. In some countries, as among the Orientals, the

direction of the characters was from nght to left, in others,

as among the Northern and Western nations, from left to

right. The early Greeks followed the two directions alter

nately,—a method which was called boustrophedon, from its

analogy to the path of oxen when ploughing. 'In most

countries the lines run from side to side, but in some, parti-

cularly among the Chinese, their direction is vertical

The diffusion of _
early books concerns especially the

hterary historian. Their scarcity before printing is illus-

trated by the conditions attached to purchase or loan , but

it must be remembered that a particular book might easily

bear a monopoly price, and that this is no test of the cost

of those which might be multipUed by transcription

When, however, the small number of copyists in the

Dark Ages and even later is considered, the high pnccs

recorded in many mstances do not appear surprising.

A curious collection of scattered notices of this kind is

given in the first volume of Warton's History of English

Poetry. A catalogue of the books in the Sorbonne m
1292, consisting of upwards of 1000 volumes, is mentioned

by Chevillier' as having been valued at 3812 bvres, equiva-

lent, according to an English writer, to as many pounds

sterling of the present day In 1425, when the English

became masters of Pans, the duke of Bedford, regent of

France, sent the whole of the royal library into England

.

and the collection, which amounted to only 853 volumes,

was valued at 2223 livres.

The characteristics of early printed books are noticed Pnnti^

under the head of Bibliography (q. v.) The foho and *»<>''>•

quarto sizes, originally adopted from the largeness of the

types in the mfaucy of printing, are now generally restricted

to works of bulk, as dictionaries and other books of

reference. The size of a pnnted book is named from the

dimensions of the paper and the number of leaves into

which it 13 folded. The ordmary sizes for a long time

were royal, demy, and crown ; and the demy 8vo is now
the commonest size in use. Post and foolscap are frequently

but maccurately described in catalogues as duodecimo.
" Paper-moulds," says Mr W. Blades,* a competent authority

on this subject, " have fixed conventional sizes ; but since

the introduction of machines for making paper, and the

consequent disuse of moulds, makers work more by a given

number of mches than by names of sizes. Consequently,

the correct description of book sizes has become impossible,

and the trade describe the new by the names of the old

size they most resemble. To determine the real size of a

bound book," he adds, " find the signature (a letter or

figure at the bottom of the page), and •count the leaves (not

pages) to the next. A further test is the binder's thread

in the middle of the sheet ; the number of leaves from each

thread to the next will gtve the same result. But these

rules do not apply to old' black-letter books and those

of the 15th and 16th centuries, in which the most satis-

factory test is the water-mark. The rule is :— a folio volumj

wiU have aU the water-marks in the middle of the page

,

a quarto has the water-mark folded in half in the back ol

the book, still midway between the top and bottom

;

in an octavo it is at the back, but at the top, and often

' Origines de Vimprimtru de Paru, p. 370.

* A'oUs and Qutrxa, 3d series, Ix. 33,
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'"-onsiderably cropped by the binder's plongh ; and a 12mo
and 16mo have the water-mark on the fore-edge." For

farther information regarding MS. books see Pai^bo-

GBAPFY, and for printed books Bebijoorapht. (s. f. t. )

Bookselhng.

Beok The trade in books is of a very ancient date. The early

eellinj poets and.orators recited their effusions in public to induce

their hearers to possess written copies of their poems or

orations. Frequently they were taken down viva voce, and
transcripts sold to such as were wealthy enough to pur-

chase. In the book of Jeremiah the prophet is repre-

sented as dictating to Baruch the scribe, who, when ques-

tioned, described the mode in which his book was written.

These scribes were, in fact, the earliest booksellers, and
supplied copies as they were demanded. Aristotle, we are

told, possessed a somewhat extensive library ; and Plato is

recorded to have paid the large sum of one hundred mines

for three small treatises of Philolaus the Pythagorean.

When the Alexandrian library was founded about 300
B.C., various expedients were resorted to for the purpose of

procuring books, and this appears to have stimulated the

eoergies of the Athenian booksellers, who were termed

fii^Xxuiv (tamjXot In Rome, towards the end of the

Republic, it became the fashion, to have a library as part

of the household furniture; and the booksellers, librani

(Cic, De Leg., iii 20) or bibliopolce (Martial, iv. 71, xiii.

3), carried on a flourishing trade. Their shops (tabema
librarii, Cicero, Phil., ii. 9) were chiefly in the Argiletum,

and in the Yicus Sandalarios. On the door, or on the side

posts, was a list of the books on sale ; and Martial (L 118),

who mentions this also, says that a copy of his First Book
of Epigrams might be purchased for five denarii In the

time of Augustus the great booksellers were the Sosii.

According to Justinian (ii. 1, 33), a law was passed securing

to the scribes the property in the materials used; and in this

may, perhaps, be traced the first germ of the modern law

of copyright.

The spread of Christianity naturally created a great

demand for Copies of the Gospels and othei sacred books,

and later on for Missals and other devotional volumes for

church and private use. Benedict Biscop, the founder of

the abbey at Weannouth in England, brought hone with

him from France (671) a whole cargo of books, part of

which he had " bought," but from whom is not mentioned.
Passing by the intermediate ages we find that, previous to

the Reformation, the text writers or stationers l;ttacyoneres),

who sold copies of the books then in use,T-the ABC, the

Paternoster, Creed, Ave Maria,, and other MS. copies of

prayers, in the neighbourhood of St Paul's, London,—were,

in 1403, formed into a guild. Some of these " stacyoneres
"

had stalls or stations built against the very walls of the

cathedral itself, in the same manner as they are still to be
found in some of the older Continental cities. In Mr
Anste/s Munimenta Academica, published under the direc-

tion of the Master of the Rolls, we catch a glimpse of the»" sworn " university bookseller or stationer, John More of

Oxford, who apparently first supplied pupils with their

books, and then acted the part of a pawnbroker. Mr
Anstey says (p. 77), " The fact is that they (the students)

mostly could not afford to buy books, and had they been
able, would not have found the advantage so considerable

as might be supposed, the instruction given being almost
wholly oral. The chief source of supplying books was by
purchase from the university sworn stationers, who had to a

jreat extent a monopoly Of such books there were plainly

very large numbers constantly changing hands." Besides the

sworn stationers there were many booksellere in Oxford who
were, not sworn ; for one of the statutes, passed in the year

1373, expressly recites that, in consequence of their pres-

ence, " books of great value are sold and carried away f?om
Oxford, the owners of them are cheated, and the sworn
stationers are deprived of their lawful business." It was
therefore enacted that no bookseller except two sworn
stationers, or their deputies, should sell any book being
either his own property or that of another, exceeding haU a
mark in value, under pain of imprisonment, or, if the offence

was repeated, of abjuring his trade within the university.

"The trade "in bookselling seems," says Hallam, "to
have been established at Paris and Bologna in the 12th
century ; the lawyers and universities called it into life.

It is very improbable that it. existed in what we properly
call the Dark Ages. Peter of Blois mentions a book which
he had bought of a public dealer (a quod/im publico mangone
libroi-um) ; but we do not find many distinct accounts of

them till the next age. These dealers were denominated
stationarii, perhaps from the open stalls at which they
carried on their business, though siatio is a general word
for a shop in low Latin. They appear, by the old statutes

of the University of Paris, and by those of Bologna, to have
sold books upon commission, and are sometimes, though not
uniformly, distinguished from the librarii, a word which,
having originally been confined to the copyists of books,
was afterwards applied to .those who traded in them. They
sold parchment and other materials of writing, which have
retained the name of stationery, and they naturally exer-

cised the kindred occupations of binding and decorating.

They probably employed transcribers ; we find at least that

there was a profession of copyists in the universities and in

large cities.'

The modem system of bookselling dates from soon after

the introduction of printing. The earliest printers were
also editors and booksellers ; but being unable to sell every

copy of the works they printed, they had agents at most of

the seats of learning. Antony Koburger, who iutroduced

the art of printing into Nuremberg in 1470, although a

printer, was more of a bookseller ; for, besides his own
sixteen shops, we are informed by his biographers that ha
had agents for the sale of his books in every city of Chris-

tendom. Wynkin de Worde, who succeeded to Caxton'a

press iu Westminster, had a shop in Fleet Street

The religious dissensions of the Continent, and th»

Reformation in England under Henry VIII. and Edward
VI., created a great demand for books; but in England
neither Tudor nor Stuart could tolerate a free press, and
various efforts were made to curb it. The first patent for

the office of king's j)rinter was granted to Thomas Berthelet

by Henry VIII. in 1529, but only such books as were first

licensed were to be printed. At that time even the pur-

chase or possession of an unlicensed book was a punishable

offence. In 1556 (3 and 4 Philip and Mary) the London
Company of Stationers was incorporated, and very extensive

powers were granted in order that obnoxious books might

be repressed. In the following reigns the Star Chamber
exercised a pretty effectual censorship ; but in spite of all

precaution, such was the demand for books of a 'polemical

nature, that many were printed abroad and surreptitiously

introduced into England. Queen Elizabeth interfered but

little with books except when they emanated from -Roman
Catholics, or touched upon her royal prerogatives ; and
towards the end of her reign, and during that of her

pedantic successor, James, bookselling flourished. Arch-

bishop Laud, who was no friend to booksellers, introduced

many arbitrary restrictions ; but they were all, or nearly

all, removed during the time of the Commonwealth. So
much had bookselling increased during the Protectorate

that, in 1658, was published A Catalogue of the nosl

Vendible Booka in England, digested under the heads of
Divinity, History, Phytic, <bc., with School Btoks, Hebrew,

Oreck, and Latin, and an Introduction, for the use oj
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Schools, by W London. A bad time immediately fol-

lowed. The Restoration aLso restored the office of Licenser

of the Press, which continued till 1694.

In the first Copyright Act (8 Anne, c. 19), which speci-

ally relates to booksellers, it is enacted that, if any per-

son shall think the published price of a book unreason-
ably high, he may thereupon make complaint to the arch-

bishop of Canterbury, and to certain other persons named,
who shall thereupon examine into his complaint, and if

well founded reduce the price ; and any bookseller charging
more than the price so fixed shall Ije fined £b for every
copy sold. Apparently this enactment remained a dead
letter.

The modern bookselUng trade dividesitself into the seve-

ral branches of publishing and wholesale bookselling, and
the retail, the old or second-hand, and the periodical trades.

Publishing is confined to a few of the larger cities, London
naturally taking the lead, followed by EdinbiS-gh, Glasgow,
Oxford, Manchester, Liverpool, Cambridge, Dublin, and a
few other places , while purely wholesale dealers are to

be found in the large towns only. In Great Britain, and
especially in Scotland, booksellers are located in every
small town ; but in Ireland there are very few, except in

the chief cities. Formerly the retail booksellers were ex-

pected to demand the full retaO price of a book, and make
no. greater reduction than discount for ready money ; but
this restriction has been discontinued as contrary to the
spirit of free trade. The trade in old or (they are some-
times called) second-hand books is in a sense a higher ckss
of business, requiring a knowledge of bibliography, while
the transactions are with individual books rather than with
numbers of copies. Occasionally dealers in this class of
books replenish their stocks by purchasing remainders of
books, which, having ceased from one cause or another to

sell with the pubUsher, they offer to the public a3 bargains.

The periodical trade is entirely the growth of the present
centui'y, and was in its infancy when the Penny Magazine,
Ciiambers's Jom-nal, and similar publications first appeared.
The growth of this important part of the business has been
greatly promoted by the abolition of the newspaper stamp
and of the duty upon paper, the introduction of attractive

illustrations, and the facilities offered for purchasing books
by instalments.

The history of bookselling in the New World has yet to

be written. The Spanish settlements in America drew
away from the old country much of its enterprise and best

talent, and the presses of Mexico and other cities teemed
with publications mostly of a reUgious character, but many
others, especially linguistic and historical, were also

published. Bookselling in the United States was of a
somewhat later growth, although printing was introduced
into New York as early as 1673, Boston in 1674, and
Philadelphia in 1683. Frankhn had served to make the
trade illustrious, yet few persons were engaged in it at the
commencement of the present century. Books chiefly for

scholars and libraries were imported from Europe ; but
after the second war printing-presses multiplied rapidly,

and with the spread of newspapers and education there
also arose a demand for books, and publishers set to work
to secure the advantages offered by the wide field of
English literature, the whole of which they hadthe liberty

of reaping free of all cost beyond that of production. The
works of Scott, Byron, Moore, SoUthey, Wordsworth,
and indeed of every author of note, were reprinted without
the smallest payment to author or proprietor. Half the
names of the authors in the so called "American" catalogue
of books printed between 1820 and 1852 are British By
this means the works of the best authors have been brought
to the doors of all classes in the cheapest variety of forms.
In consequence of the war with the Southern States, the

high price of labour, and the restrictive duties laid on it>

order to protect native industry, coupled with the frequent
intercourse between the two countric.-ii, a great change has
taken place during the last few years. Books printed and
bound in Britain are greatly appreciated, and American
publishers, in the absence of an international copyright,

make liberal offers for early sheets of new publications.

Boston, New York, and Philadelphia atiU retain their old

supremacy as bookselling centres.

In Australia the sale of books is not large at present

,

there are, however, indications of a great increase. The
booksellers there as in Canada, although supposed to be
bound by the copyright law restricting the sale of any
but genuine editions, avail themselves of American and other

reprints, in which the authors have little or no interest

In the couiso of the 16th and 17th centuries the Low
Countries for a time became the chief centre of the

bookseUing world, and many ot the finest folios and
quartos in our libraries bear the names of Jansen, Blauw,
or Plantin, with the imprint of Amsterdam, Utrecht,

Leyden, or Antwerp, while the Elzevirs besides other

works produced their charming little pocket classics. The
southern towns of Douai and St Omer at the same time
furnished polemical works in English.

Germany, the birthplace of the art of printing, is still

the first bookselling country in the world. There, dis-

tributed over 786 towns, are 3473 publisbers and book-

sellers, Leipsic being the centre towhich they all look, all

of any consequence having an agency there, where their

books are collected, and their own publications distributed.

In Leipsic there are 105 commission-agents for 4202
booksellers, of whom 1143 carry on business in Austria,

France, Russia, Holland, America, and England. The book
exchange has 115 members who transact business there.

The other centres of the German book trade are Stutt-

gart, with 16 agents for 542 booksellers , Vienna, with 31

agents for 475; Berlin, with 29 agents for 305 , and Prague,
with 18 agents for 98. The great book fair at Leipsic is held

every year immediately after Easter, and is attended by
booksellers from every part of the world.

In France the press is still shackled, and every book and
pamphlet must be registered before publication , but not-

withstanding this booksellers flourish, especially in all the

large towns, and some .of the finest illustrated works of

the day are issued from the French press. In Italy book-

sellers are few, and in Spain they can hardly be said to

have any existence at all

From the English Catalogue of Books for 1874 it appears

that there were about 4500 books published in Great

Britain and Ireland during that year This number in-

cludes new editions of works previously issued, as well as

the principal books published in the United States

The values of books exported and imported during 1874
are given in the official returns as follows .

—

Exports,

To United States £274,3/3
,, Australia .. . 267,658

,, British India and
Ceylon -... 83,259

„ British N. America.. 69,127
,, France 41,622
,, South Africa 35,986
„ Holland 21,912

,, Germany ,. '19,894

,, Belgium 16,953

,, British West Indies

and Guiana >... 14,469

,, Other countries 69,639

Total £904,792

Much interesting information on the book trade will be
found in Charles Knicbt's Biography of William CaxUm-

ImpoTti.
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and in the same author's Shadows of the Old Booksellers,

l!*65. See also History of Booksellers, by Henry Curwen,
1873, and Bilder-Uefte zur Oescktchte des Buckerhandels,

by Heinrich Lerapertz, Cologne, 1854.

BOOKBINDING is the art of fastening together the

sheets of paper composing a book, and enclosing them in

cases of pasteboard covered with leather, cloth, or other

materials,—the object being the preservation of the book,

and its protection from injury while m use.

At the tmie when books were rarities, being either manu-
scripts produced by patient secluded labour or the pro-

ductions of the printing-press during the infancy of typo-

graphy, they were naturally very highly prized ; and as

much labour and expense were bestowed upon the pro-

tection and embellishment of a cherished folio as would
suffice at the present day for the building of a house. The
wooden cover of a book, with its metal hinges, bosses,

guards, and clasps, seems, in all but dimensions, fit for a

church door ; but the great improvement in all the

mechanical arts, together with the extension of education

to all classes, and the consequent diffusion of knowledge,

has led to the multiplication of books, and the gradual but
r.idical changes witnessed during the present century in

the art of bookbinding.

For a period of one thousand years—from the end of

the 5th to the 15th century— boolis were excessively rare

and costly, and comparatively few bindings illustrative of

the art during the Dark Ages have been preserved to the

present day. From being the task of slaves during the

Roman empire, the transcribing of books came to be the

duty of monks, who copied and bound the works which
were among the chief treasures of religious establishments.

Numerous documents exist indicating the attention which

was given by all grades of the priestly order to the bind-

ing and preservation of their literary treasures. The
general aspect of monastic bindings was thick, heavy, and
solid, and according to modern ideas somewhat clumsy.

Books for common use were enclosed in boards of hard

wood covered with leather, with the binding protected

by metallia bosses, corner plates, and clasp.i. The literary

treasures, on the other hand, of kings and ecclesiastical

dignitaries, and the sacred volumes of churches and monas-

teries, were encased in ivorj' sides, with appropriate subjects

artistically carved on them, in silver and sometimes even

gold plaques, or in the enamels of Limoges, lic. ; and these

bindings were frequently enriched besides with gems and
jewels. Often these precious volumes were, in keeping

with ancient customs, further preserved in boxes or cases

no less rich and costly than the bindings they wefe meant
to preserve. As the period of the Renaissance approached,

silk and velvet came into use for ornamental bindings.

The most ancient binding in the British Museum is the

St Cuthbert gospels and manuscript, written about the

beginning of the 8th century, bound in velvet intermixed

with silver, with a broad silver border, enriched with

inlaid gems. One of the most ancient and remarkable of

bindings, a Lectionorium, which was formerly in the

collection of M. Libri, that eminent bibliophile thus

descrioes in his Mu7iumnits inidils • " Manuscript upon
vellum of the 11th or 12th century in an ornamented cover

(forming a diptych), both sides being gilt and silvered metal,

with ivory carvings, figures in alto ritievo, and enamels

en taitle d'l'pargne. The borders contain tb'rty-two large

ivory medallions (sixteen on each side), representing the

old prophets and saints, witti their symbols, and having

inscriptions in ancient uncial letters, the whole surrounded

with a foliage of ivory work in the Greek style, and with

baguettes carved in compartments. The ivory medallions

are very early, probably as old as the Cth century, whilst

the enamels and metal ornamentation arc specimens of the

handiwork of a rather later perioa. . . . Tnis t^ectionai'.um

has evidently been inserted in the present cover at a
later period, the original one having most probably
been damaged or destroyed by use." Referring to this

work, M. Libri, in the introduction to the volume above
quoted, says :

" Whether the enamels contained in this

binding are Byzantine and contemporary with the ivory
sculptures, or were introduced later (as we have shown was
frequently the case) into an older covering, the medallion*
and other workmanship in ivory, adorning the sides of

this coating, appear, from the character of the heads, from
the inscriptions, and from the workmanship itself, to date
back to the earhest period of the Byzantine school."

With the invention of printing, and the consequent
multiplication of books in a portable shape, came the
modern style of bookbinding. The old massive boards,

with their bosses, corner plates, and heavy clasps disap-

peared, and thin sides covered with leather, parchment,
and vellum came into use. Bindings in which enamels,

precious mekals, or gems were employed almost entirely

disappeared, and were followed by bindings in richly-

coloured leather or vellum, with elaborate designs, blind

tooled or worked in gold and colour, and gilt gaufl'rd edges.

By the wealthy and powerful families of Italy this style of

buiding and ornamentation was first encouraged towards the

end of the 1 5th century, and skilful artists were employed
to design appropriate decorations to be worked out by the

bookbinders. Among the most famous early patrons of

the bibliopegic art in Italy were Michael and Thomas
Maioli, the books of the latter being the models on which
were fashioned the bindings of later collectors and of other

countries. More rare and artistically valuable still are the

works of another Italian collector of the 16th century,

Demetrio Canevari, commonly called Mecen-ite, physician

to Pope Urban. They are distinguished by a medallion

executed in gold, silver, and colour, with the device of a

charioteer driving towards Pegasus on an c-icvation, and

the motto, open:-. KAl.MH.AOHinS. These elegantly

gilt bindings have, in the opinion of M. Libri, never been

surpassed.

Artistic bindings of Italy and Italian binders were

brought to France by Charles VIII. and Louis XII.; but

it was not till the time of Francis I .—himself a lover of

books and bindings—that Grolier, his military treasurer

and the governor of Milan, brought the French school of

binding suddenly to the front, and placed it, where it long

remained, at the head of the art in Europe. The bindings

executed for Grolier usually contain on their obverse the

inscription, lO. GROLIERII ET AMICORUM, and

on the reverse his usual motto was PORTIO MEA
DOMINE SIT IN TERRA VIVENTIUM. Of
Grolicr's bindings the learned De Thou, a later and litile

less famous French bibliophile, remarked " that his books

partook of the elegance and polish of their owner.'' The
Grolier style is yet recognized as the most chaste, elegant,

and appropriate method of book ornamentation, and it

immediately attained an enormous reputation in France.

" The very tools used by his binders," remarks M. Libri,

" were employed for contemporary collectors, and hia

admirable patterns have been imitated and copied by other,

French bibliophiles. The gradual change in those palternS|

is very perceptible. At first they were formed by a simpl*

and chaste combination of various links only ; but after*

wards Grolier successively introduced into the designs

more rich ornaments, such as small tlowers, wreaths, ic."

Some of his later covers were resplendent with gold and

coloured ornament, most elaborately tooled.

After the period of Grolier the taste for magnificent

bindings in France grew into a passion, and the sumptuous

bindings in which the famous Diana of Poitiers indulged

'V — 6
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ere almost without parallel The designs for many of her

bindings are said to have been prepared by order of her

royal lover Henry II., under the superintendence of the

celebrated artist Le Petit Bernard. Her books are marked
with her favourite symbols, the lunar crescent and the

bow, and the monogram D q, sometimes (probably in the

case of love-gifts) with the H of Henry interlaced, and
surmounted- by the crown. It would be a useless and
almost endless task to name the patrons of artistic bmd-
mgs up 16 near the period of the rovoluti&nary outbreak,

during which long time French binders stood at the head

of their craft. Such outstanding names among many
bibliophiles as those of the historian De Thou (Jacobus

Augustus Thuanus) and Colbert, the- minister of Louis

XIV , cannot be passed over. Such was Colbert's care for

artistic bookbinding that, in a treaty with Marocco, he
inserted a stipulation for a certain number of skins

annually to be used for bindings in the Bihliotheqne

Royale. Much less is known concerning the bookbinders
themselves than of their patrons and the works they
executed; but prominent among the bibliopegio artists

of all times stand the chief French relieurs of the 17th
and 18th centuries—Le Gascon, Abb6 Dusseuil, Padeloup,
and Deroma Bindings by these artists are among the
esteemed prizes of modern collectors.

Although during the 16th and 17th centuries bindings
were produced in England which suffer no disgrace by com-
parison with contemporary masterpieces of French, Italian,

and German bibUopegy, it was not till well into the 18th
century that England took the leading place in the work-
manhke forwarding and artistic finishing of books. Silk
and velvet long remained the favourite coverings for the
more costly bound 'books in the royal library, and down to

the time of James I. we find very elaborately worked
bindings in these substances. But, at the same time,
there are not wanting magnificent examples of work in

calf, morocco, and vellum, with blind and gold toolings',

and gilt ga'uffr6 edges. The bindings of John Reynes,
bookbinder to Henry VIII., had embossed on them the
curious heraldic conceit of a shield, supported by a pair of
unicorns, charged with the emblems of the passion, and
along with his monogram the inscription Redeniptoris
mundi arma. Before James VI. of Scotland came as
James I. to the English throne, he was, as became his
literary character, a collector of books and a lover of bind-
ings. John Gibson of Edinburgh held, under James, the
office of royal binder, with an annual salary of £20 S-cots.

A detailed list of bindings, with the prices charged by
Oibson.'is printed by the Bannatyne Club in The Library

. of Mary Queen of Seats and James VI. Mr J. T. Gibson-
Craig, of Edinburgh has in his excellent collection an
original Scotch binding from the library of Queen Mary,
the Cronvjue de Savoye, a small folio in brown calf, richly

tooled in silver, with the Scottish arms, and the initial M.
The same collector also possesses a Scotch binding in brown
calf, with bhnd and gold panelling, gilt and gauffrd edges,
with the name and arms of the Earl of Bothwell, the third
husband of Queen Mary. De Quincey, in a paper on
" Secret Societies." ranks a Bible bound by Mr Farrer in
1 6,35 above the chefs d'ceuvre of British and Continental
artists.

The acknowledged supremacy attained by English book-
binding in the latter half of la.st century is due in large
mea.'fure to the work of Roger Payne, a man gifted with
extraordinary skill, dexterity, and taste, but unfortunately
also of the most erratic and dissolute habits. Payne's work
was, 83 he hunself expressed it, "very carefully and
honestly done," his tooling especially was very beautiful,
and his ornaments, many of which he fashioned with his
own hands, were at once highly appropriate and artistic.

In his biUs he waa in the habit of taking his patron* into
his confidence in an unusual manner, and one of these may
be worth copying.

" Aeschylvj Olasguce MDCCXCT Flaxman illuslraml. Bound
in the very best manner, sew'd with strong Silk, every Sheet round
every Band, not false bands .- the Back Uned with Russia Leather,
Cut Exceeding large ; Finished in the most magnificent manner.
Embordered with Ermine expressive of The High Rank of the
Noble Patroness of The Designs, The other Parts Finished in the
most Elegant Taste with small Tool Gold Borders "Studded with
Gold ; and small Tool Panes of the most exact Work. Measured
with the Compasses. It takes a great deal of Time making out the
dilferent measurements, preparing the Tools, and making out new
Patterns. The Back Finished in Compartments with parts of Gold
studded work and open Work to relieve the Rich close studded
work. All the Tools except studded points are obliged to be
worked olT plain first, and afterwards the Gold laid oa and Worked
off again. And this Gold Work requires double Gold being on
Rough Grained Morocco. The impressions of the Tools must be
fitted and cover'd at the bottom with Gold to prevent flaws and
cracks."

Payne, in poverty and distress, came prematurely to a

drunkard's grave in 1797. His style of binding has still

many admirers, and the Roger Payne style is one of the

established methods of finishing in bookbinders' establish-

ments at the present day. After Payne, Charles LewU
was the next famous English binder flourishing in London
in the early part of the present century, and his bindings

come down to and connect with the work of bi'oliopegistic

artists who still exercise their calling.

The operations of bookbinding are now carried on upon
a scale which could not have been dreamt of even at the

beginning of the present century, and the millions of

volumes which annually issue from the press could not

possibly be put into the hands of the reading public in the

form and at the price at which they are sold without the

aid of machinery. In Great Britain nearly all books are

first issued in cloth cases, and while the greatest variety of

gram and colouring has been reached in the preparation of

the cloth for such cases, their gilding, embossing, and
lettering, all accomplished by machinery, leave almost no
improvement to be desired, and the most handsome and
fairly durable bindings can thus "be supplied at an in-

credibly small cost. At the same time, it is practicable to

prepare, emboss, and gdd cheap leather covers by the same
processes and machinery adopted for cloth cases, and th*

bindings of cheap family and pocket Bibles are thus pro-

duced. But although the old solid and substantial handi-

work of the craft is thus fairly eclipsed, there is still

employment—and more employment than ever—for binders

in leather, who chiefly rely on manual dexterity for the

forwarding of their work, and individual taste and skill fur

Its artistic finishing.

Modern bookbinding Uius divides itself into two principal

branches— 1st, Leather work, and ail kinds m which manual labour

and skill are chiefly employed ; and 2d, Cloth-casing, or such work
as is largely executed by the aid of machinery.

It may be convenient first to notice the varioua operations

through which a book passes in ordinary or leather binding. These
operations are grouped under two main divisions— "forwarding"
and "finishing." Under the first is comprehended everything

necessary to the preservation of a book ; the second concerns merely

the embellishmett.
Forwarding.— In the first place, the sheets of a book Are folded

in such a manner that the pages follow each other in consecutive

order. In this operation the binder is guided by the "signatures,"

which indicate the part of a sheet to be superimposed upon another.

This labour is performed by women and girls, who acquire in-

credible dexterity by continued practice. 'I'he sheets, after being

folded, are loose and bulky. The next operation has for its object

the bringing them into a more compact form, which was formerly

-accomplished by beating them with a broad-faced hammer upon a

smooth flat stone. The condensing or compacting is now generally

accomplished by passing the sheets between the cyhndcrs of a roll-

ing-machine. Aquantity of sheets, called a " section," is gathcre-1

and arranged between two nieces of tin plate and passed throuifk
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tietween the powerful cast-iron rollera of the machine. After roll-

ing, the sections composing a volume, suppoaiug it to have been
necessary to pre33 it in more than one division, are brought together

%nd carefully collated. The whole of the sheets to compose the
volume being found in their proper pla'^c and order, they are taken
in sections to the standing-press, in which a number of them are

piled up between boards. The form of standing-press generally
used is what is termed the AthoU or Isle of Man press, on account
«f the three arm9» or rather legs, by which th? compound screw of
the press is worked.
The volumes are then adjusted and clamped up in the laying or

cutling-press for the operation of saujing (he back. Two or three
grooves are, in this operation, sawn straight across the back of Ihe
volume, according to the number of bands on which the book is to

be sewed. In these grooves the bands are lodged, so that when the

jewing of the book is complete, the bands are "flush" with the

rest of the back, instead of projecting out as they did in old times.

A slight cut is made near each end for holding the " kettle stitch,"

f>r stitch by which the sewer fastens her thread each time she passes

ap and down. The sewing is done at an apparatus called the sew-

Ing-pres3 or frame, upon which the number of cords to be employed
fcre fastened at proper distances, in accordance with the saw-marks
in the back of the volume. The method of sewing varies according

*3 the sewer is working one or two "sheets on;" and the number
of bands employed may be from two to six, according to the size of

fihcet, weight of the book, &:c. When taken out of the sewing-

frame the lly-leaves are pasted on, and the volume being neatly

squared, the back is covered with a coating of thin glue ; it is then

laid on a board and allowed gradually to dry. When the glue is

quite dry the back is rounded by beating with a hammer, and sub-

sequently the volume is placed between two feather-edged boards,

above which the back sliglitly projects. These are then placed
together in a lying-press, for the backing process, that is, the back
of the book is well beaten until it projects a little over each side of

the bevelled bo^id, ao as to form a groove or place' for the millboard
covers to lie io. The book is now ready for the boarding. The
boards were formerly, as the name indicates, really of wood, but now
of millboard of various thicknesses, according to the size of the book.

They are cut a little larger than the book itself, and are attached

by the ends of the bands, left for that purpose, being passed through
holes in the sides of the boards. The ends of the slips or bands
arc then frayed out, pasted down, and hammered flat and smooth.
The volume is next placed between pressing boards, and put with
others into the standing-press, where it is submitted to a powerful

ftressure for several hours. Thereafter it is again fastened into a

ying-press for cutting or ploughing the edges with a knife-edged

instrument called the plough. The object of the binder in tnis

operation is to make every page of uniform size, presenting a smooth
-and equal "head," "tail," and "fore-etlge." The binder is careful

to leave ae broad a margin as practicable ; but the size of the

smallest sheet is the real gauge of the whole book. The head is

6r3t cut, next the tail, and before the face is cut it is necessary to

have the back flattened by passing " trindles" through between the

cords and the boards. After the face has been ploughed the back
springs back into its rounded form, and thus the face presents the

appearance of having been cut in the round.

The book is now ready to have its edges either iprinit^ttf, coloured,

marbled, or gilt. Sprinkling is accomplished by merely mixing the

Colour or colours with paste or si^e, and throwing the mixture from

a brush violently on the edges. The uniform colouring of the

edges is done by screwing the volume up in the lying-press and
applying the colour with a sponge. Marbling is usually carried on

as a separate trade, and requirea considerable adroitness. The
colours to be used are thrown into a square shallow trough contain-

ing prepared gum water, and as they float on the top they are

dexterously mixed and combed through each other so as to pro-

duc§ the kind of marble pattern desired. In this the edges to be

marbled are dipped, and when they are withdrawn it is found that

the marbled colours have adhered to them. In the gilding the fore-

edge or face is tirat operated on ; and to level it the back must
again be flattened, as in ploughing. The book is then firmly tixed

in the lying-press, and the edges are scraped and smoothed wifth a

steel scraper. The edges are next coloured, the gold size, consist-

ing of white of egg mixed with water, called glaire, is laid on with

a camel's-hair brush, and immediately covered with gold leaf.

AVhen dry, it is burnished by rubbing with an agate burnisher,

and the head and tail are put through the same processes. Gilt

edges in early bound books were usually gauffri, i.e., had designs

impressed on them ; but scarcely any such work is now done.

The head-bands, which are next attached to the back head and

tail, are ornamental appendages, which partly conceal the folded-in

•dgcs of the leather, and give a finished aspect to the book. They
consist of strips of vellum or parchment worked over with coloured

tilk or cotton, and are partly glued to the hacks and partly fastened

>y threads passing through the kettle stitches. The back is then
lined with strong paper glued on it, two or three thicknesses being

4»aed according to the weight of the book. Nearly all book" r**^

now bound with-open or elastic backs, that is, with tbe-leather of
the cover not attached to the back of the sheets. The elastic back
is composed of a stnp of thin cardboard as long as the volume and
a little broader than the back, ao that it covers the whole back, and
is glued in the joint at the edge of the millboards. Across this
elastic back false bands are glued to imitate the projections produced
by the cords of ancient bindings; and when these are dry, the book
is ready for covering.

The materials used for covering are very various ; but for the
greater part of modem books calf-skin dyed of various colours is

employed
; while kid-skin, and its imitation in shtfep-skin or roan,

and sheep-skin acknowledged as such, in which school-books and
many law-books are bound, are also used in great quantities. 'The
piece of leather, cut to a proper size, is moistened with water, next
covered on the inner side with paste or glue, and then aj-phed
evenly to the millboard sides. The superfluous edge of the leather,
first pared to reduce its thickness, is turned over on the inside, and
concealed from view by the end papers attached to the sheets form,
ing tlie book, which are subsequently pasted down 'jpon the mill-,
boards. As a last operation in forwarding, but one now fiequently*
omitted, the book is "corded," that is, firmly tied betweiru two
boards until it is dry, so as to insure perfect smoothness in the
cover. A book is half-bound when only the bark and corners are
protected with leather, the rest of the'boaida being covered with
prepared paper or cloth.

Finishing.— Finishing processes are so varied and numerous, ac-
cording to the material under treatment and the efl"ect to be produced,
that a lengthy treatise would be required to detail the operations.
It will suffice hi-re to notice the operations in finishing an ordinary
white-calf binding. The whole of the leather is first washed over
with a thin paste of the consistency of cream and allowed to dry.
The colouring is then done by brushing over it a solution of "salts
of tartar" (tartrate of potash), which produces the brown tint of
ordinary bindings. If the sides are to be further ornamented, as,

for example, by forming "tree-calf," they are washed over with
glaire (white of egg). Each board when dry is separately bent
convex, and water is sprinkled on till it runs do.wnwards from the
central ridge in a great number of separate branching runlets. As
the water is so running, a solution of copperas is sprinkled on and
carried along and out by every tricklet, and thus the dark-coloured
branched markings are produced. The appearance of "French
calf" is produced ^by dabbing copperas from a sponge on the
brown covers. The back is next puced for tide, by pasting a piece
of coloured morocco into the space between the first and second
bafads. The points at which lines either blind or in gold are to

cross the back are then marked, the whole back is washed with
thin paste, and two coatings of glaire are applied to it. When dry
the gold leaf is laid on, the lines and ornaments are tooled, and the
title lettered with tools and letters which have been heated at a
gas stove. The superfluous gold is cleaned olF, and after pohshing
the whole with a hot iron tool the back is finished. The same
processes are followed with the sides and the "squares" when any
ornamentation is tooled upon them. In the case of finishing of a
high class, in morocco, Ate, the ornaments are first tooled blind,

glaire is pencilled into the lines, and'aUowtd to dry, and gold leaf

is tiien laid on and tooled in. A book is said to be bound extra
when well -forwarded, lined with superior paper, and gilt round the
sides and inside the squares.

Casing.— Previous to the year 1826, new books were generally

issued in boards, that is, in millboards covered with drab paper,

upon which the title, printed on a white label, was pasted.

Although this was greatly superior to the Continental mode of

covering new books with thin paper, something more elegant and
durable was needed, and Mr Archibald Leighton of London endea-

voured to meet this want by introducing coloured cloth (glazed

calico). One of the first books of importance bound in this material

was the edition of Lord Byron's works in seventeen volumes The
covering of bcoks in cloth cases can be done profitably orily in a
factory where there is much division of labour and many labour-

saving machines. In cloth binding the preparation and ornamenta-
tion of the cases are throughout distinct from the preparation of the

sheets, and it is only in the very last stage that the volume and its

case are brought together. The first process in the preparation of

the cloth cases is cutting the millboard. This is now effected by a
rotary cutting-machine or "ripper," an invention introduced from
America, whence indeed comes most of the machinery used in this

species of binding. The machine consists essentially ofa pair of strong

spindles placed above each other, on which are mounted circular

scissor-edged discs, which cut in pairs like'the blades of a pair of

scissors. The cutting discs can be arranged on the spindles to cut
any deiired size of board, and the gauge-frame on the feeding tablo

pushes the pieces of millboard into tho machine by a motion com-
municated by a cam-wheel. Such a machine will cut 50,000 pairs

of boards in the working hours of a week. When the boards are

to be bevelled this is done in a kind of planing-machine. The
cloth for the covers being cut to the required size and covered with
glue, a pair of boards are It^d on with the help of a brass gauge.
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which l.eepg them parallel, aud regulates the Tvidth o the space to

be eft for the back A stnp of paper is pasted into the back the

eJres of the cloth are la.d iD, and the boards are passed between a

mir cf mdia.rubbef rollers, by the pressure of which any air-spaces

c ween the cloth and tlie m.llboards are squeezed out. They are

then huDR up to dry previous to receiving title and ornamentation

The ornamentation on bookcases consists of embossing or blind

tooling, black or colour printing, and gilding ;
and the machines

in which the work is done are the same in principle. They are

powerful {

with heav_

are done at one operatic... ..- -
r - . ».»u-

heatcd either with steam or gas. In the case of ornaments tt^be

printed in ink. the pattern is first blocked in the blind with a

heated die. and subsequently ink-printed in the same press with the

The gathering, collating, and stitching of the sheets differ in no

way from tlie same processes already described for leather work.

Machinery h.is been adapted for lolding, hut, for the working of

folding-machines, guide points require to be printed on the sheets,

as books must be folded by the type and not by the edge of the

sheet. • A machine of American origin, besides folding 8vo sheets,

will cut, fold, and insert the half sheet of a 12mo. Tliis machine,

attended by a single girl, is sufBcient to fold from 1200 to 1500

sheets in an hour. The folded sheets are sometimes condensed in

another American machine called '* Tlie Smasher," which is similar

in its action to the embossing press. After stitching, books which are

to be cased up with uncut edges have their face and tail cut squ.are

by means of a trimming-machine. The principle of this machine
consists in a revolving circular knile driven with a treadle or

handle ; a table (containing the gauge, press bar, and rest), upon
which the books are placed, glides across the axis of the knife, and
the parts requiring cutting otf, coming in contact with the revolv-

ing knife, are cut away. VVhen the edges are to be gilt they are
cut in some of the numerous forms of guillotine cutting-machines.
The commonest form of guillotine is a heavy knife fixed in a strong
framework, and having a diagonal motion in its descent by which
it cuts with a kind of shearing action. In another machine the
knife acts with a punching motion, and cuts the three edges in one
deeeent ; and there is in use a most ingenious American machine,
with a revolving table, in which each edge of the book is in succcs-
Hon drawn in a .slanting direction up against a fixed cutter. The
edges are gilt as in ordinary binding, but instead of each volume
being operated on singly, a number are placed evenly in a lying
press and gill simultaneously.

After trimming of gilding, as the case maybe, the backs are
glued up, and when dry they are rounded, generally with the
hammer Several machines have been devised to perform this
operation, and one jiatented in 1865 by Messrs Cope and Bradbrook
has come into extensive use. In this machine the book is clamped
up between a pair of horizontal cheeks on a table which moves
backwards and forwards under a heavy roller adjusted in a frame over
the table. The pressuie of the roller against the back gives lh&
required "round," which ran be varied by raising or lowerin" the
pitch of the roller. From the rounding process the volume go's to
the backing-machine, by which the joint or groove along the back
in which the boards lie is formed. The backing.machine is worked
by the hand, and its action is somewhat similar to that of the
rounding-maohinc. The book is seized between a pair of jaws,
which only leave about a quarter of an inch projecting above
them The workman brings down a roller on this projecting part
of the volume, and its pressure forces the free portion of end sheets
over the sides of the jaws, thus forming the joint to receive the
boards. With the backing the part of the work done by machinery
ends. The backs are next coated with glue, pieces of calico for
pasting down are laid on, and the entire back is covered with
paper. When dry, the volume is fitted into its cases and " pasted
up and the operations arc finished by j.iling the cased books in a
hydraulic press between boards, so as to leave only the backs nro-
jeeting. •'

"•""' I'l"

A kind of binding in which the process of sci^ng is dispensed
"I ,, ,iu,l (he l..-icks coated with a rapidly-drying solution of indii-
nil.bcr. was patented by Mr William' Hancock in 1S3G .and is stu,sed to some extent. The sheets in this binding must eitl^cr ecut into single leaves or folded as folios, as they aH enuire to be
.gg utinated by repeated coatings of the india-rubber soTu io, Tlenidia-nibber t.a.kiMg is convenient for volumes of pl.ates mu obook, and any volumes made up of large separate sheeS '

Allhough cloth casing IS found sufficient for the creatcr nronorlion of the liter,it,ire which now circulates so extenlveW book^s ofreference and works n public libraries r.nnir„ , „ ^' "°<"" "'

and workmanlike .nnding' accomplished "y' Zt\TlVZ?-time, while ornaments stamped from dies may be veiC n i,.„ ^
efl^^^ctive, they have no claim to rank a, work, of art^a 1 f

^,1"'
coUeclions of bibliophiles the haniLtoolinu of hil>I,„„

""
in a. great demand !md as l.andsom y oLne &" s' I'f 'fof the most accomplished binders of the lOHh "ntury \j vZ]

BOOK-KEEPING.—The object of book-keeping is to-

exhibit a distinct and correct state of one's affairs, and to

enable companies, firms, and individuals in trade, or other-

wise occupied, to ascertain at any time the nature and extent

of their business, the amount of their profits or available

income, or, as the ca-se may be, the extent of their losses.

To those engaged in trade or commercial pursuits book-

keeping is absolutely necessary, as by it all transactions

should be regulated, and their results exhibited.
,
The

more simple the system the better; but care must be taken

that the plan adopted is sufficiently comprehensive and

explanatory, to satisfy not only the person keeping the

books, but those who may have occasion to refer to them .

for, however satisfactory itinay be to a trader to follow a

system which is intelligible to himself alone, -arcum-

stances might arise to render the inspection of others

necessary, and from their inability to follow out transac-

tions in thebooks, suspicions would probably be engendered

for which there was no real foundation. Hence the

necessity for the adoption of certain recognized and

approved systems, which, being plain and easily understood.

must prove satisfactory to all concerned.

Book-keeping, when conducted upon sound principles,

is invaluable ; it not only shows the general result of a
commercial career, but a'dmits of analysis, by which the

success or failure, the value or utter worthlessness of its

component parts, or each particular transaction, can be

easily ascertained. In a word, on the one hand it pro-

motes order, regularity, fair dealing, and honourable
enferjirise ; on the other, it defeats dishonesty, and pre-

serves the integrity of man whSn dealing with his fellows

It would be difficult, and perhaps of little importance,
to trace the origin of book-keeping. It was certainly

known to the ancients (see Pliny, lib. ii. cap. 7) , and
Cicero seems to have had bill transactions between Rome
and Athens when he arranged for his son's educatioi; with-
out the necessity of having to remit money (see £pts. ait

Alt. xii. 21 ;
XV. 25), which infers some kind of book-

keeping. Kelly, however, who wrote on the subject in

1805, asserts, and it is not disputed, that a friar, named
Lucas di Borgo, whose work on algebra was the first to
appear in prints was the first to write a treatise upon
book-keeping, and this was published at Venice in 1495.

Tliis work was followed by many others, possessing con-
siderable merit, but so complex as to make them useless.
After a time the mercantile community became alive to
the fact that a practical system would bo preferable to the
tlieoretical suggestions of writers who were utterly ignorant
of commercial matters; and men, more or less connected
with trade, began to write on the subject. The incubus of
prolixity, however, still clung to them, couciseness of style
seeming an impossibility, and the great fundamental
principles of the art were so smothered by rules and
explanations—the volumes sometimes containing 500 or GOO
pages—that the difficulty was how to apply them ; hence
the need of still greater simplicity and improvement

In 1796 Mr E. T. Jones of Bristol devised a plan "
foi

keeping books correctly." breaking the ice with a treatise
which IS still held in very high estimation. After that a
great improvement is visible in the Writings of auihors on

'/I'-'Qof?r'^"^
'"^'j'"'' "' '" ""'^^ °f Benjamin Booth

(1<89), I,im,lton (1820), Jones (2d treatise, 18"! 3H
treatise, 1831) C. Morrison (1823). W. and R. Chambers
E. inburgh.-the most of them, those of Jones exceptedbeing Clemen ary works, more particularly adapted toschools, and lUustrating the principles of the science by

^"iT'ctt 'V °^'r'^= "'^'^P"=^ '° foreign '.d/

a great variety of forms and s.iLf l^Xtct^:^
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systems of book-keeping are practicaUy applied, so as to

euable any one, without difficulty, to acquire a thorough

knowledge of the science.

The questions to which a satisfactory system of book-

keeping gives the trader ready and conclusive answers are

isuch as relate— 1. To the extent to which his capital and
credit will entitle him to transact business ; 2 To the

assurance he has that all his obligations are honestly ful-

filled ; 3. To the ascertainment of the success or failure of

his commercial dealings, and the position of his affairs from
time to time.

There are three recognized systems of book-keeping,

iiaiiiely, by " single entry," " double entry," and the " mi.xed

method."

I Single Entry.—This system is denoted by its

name, transactions being posted singly, or only once, in

the ledger. Three books are generally kept—the cash

book, day book, and ledger, although the first-named is

not essential, the cash entries being p.issed through the

day book. Its only use is to check the balance of cash in

hand. In the day book arc entered daily all the purchases

.iiid sales, whether for cash or credit ; and all the credit

entries are then transferred to accounts opened in the
ledger, that is, all goods sold on credit are charged against
the customers, and what are purchased are carried to the

credit of. parties supplj-ing them. In the same way, when
cash is received from a customer for goods sold on credit,

it is posted to his account, and the reverse entry is made
when a trader pays for the goods he has bought. Thus it

will be seen that only personal accounts aro entered in the

ledger.

To frame a balance sheet, or state of affairs, on this

system, the book-keeper brings down the balances due by
customers to him, also his stock of goods as valued, and
the cash he may have in hand, on the left-hand side of the

sheet ; whilst on the i-ighl-kand side he enters the balances

still due by him for goods supplied, or money lent to him,

and the capital, if any, with which he commenced busi-

ness. The diU'ercnco between the amounts of the two
columns is either profit or loss ; if profit, the merchant's

capital is increased to that extent, and if loss, then he is,

so much the poorer.

The following skeleton balance sheet will give a better

idea of the working and ultimate result.s of the system :

—

Balance Shed by Single Entry.

To Sundry Customers for Goods sold, ['er List .. .

„ Goods in Stock, [icr Inventory aud V.iluatioii ..
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1. Cabb Book.— ETery entry b posted from this book, but not
ill to the ledger as in double entry—"Charges" being posud to

:he day book.. It is not journalized, and is in itself a ledeer, as

ft contains the bank account, and reports its own cash balance.

9n the other hand, it is onlike the "Cash" of single entry, be-

cause every entry is posted somewhere, whereas by the latter system
mly personal accounts are carried to the ledger.

2. Day Book.—This book also exhibits a marked difference be-

tween the journal of double entry and the day book of single

.Dtry. The journal is simply a posting medium, and when its use

.8 served is almost valueless. The single entry day book, on the
jther hand, is only a posting medium to a certain extent, as it does

not embrace all transactions ; but in thio system the day book
unites the characteristics of journal and ledger, and also becomes
in Itself a profit and loss account, as by deducting the amount of

charges from the amount of the business fees (say for solicitors'

books) the profit on said business is shown.
3. The Ledgers.—These books also lose their completeness under

the mixed method. It has already been shown that in double
entry every amount must appear in the ledger, and in single entry
that only personal accounts are posted in it. By this system not
only arc all personal accounts included, but those applicable to

"Capital," to "Banks," "Bills," &c.; whilst, on the other hand,
such accounts as "Profit and Loss," "Charges," and "Cash" are

excluded.

It would be OBt of place hero to dwell on the many
intncacies of this subject, or on the difficulties which are

constantly presenting themselves even to the most prac-

tical men. With a thorough knowledge of the art, how-
ever, and that patience and perseverance so essential to the

calling of a book-keeper, the gravest impedimenta are

overcome, and everything becomes simple and plain. Our
sole object having been to show the utility of book-keeping

as a science, and the peculfer'features of existing systems

with their advantages and disadvantages, it is unnecessary

to enter more minutely into details by describing subsidiary

books or forms of accounts, as these are only so many
materials out of which the fabric of book-keeping is erected,

and can be seen in any counting-house or mercantile esta-

blishment where regular systems are adopted, (f. h. c.)

BOOLE, George, one of the most original logicians

and mathematicians whom England has produced, was
born in Lincoln on the 2d of November 1S15. Ilis father

was a tradesman of limited means, but of studious char-

acter and active mind. Being especially interested in

mathematical science the father gave his son early instruc-

tion in the rudiments of the science ho was so greatly

to advance; but it is remarkable that the extraordinary

mathematical powers of George Boole did not manifest them-
selves in early life. The classical languages formed at first

the favourite subject of his studies. Not until the age of

seventeen years did he attack the higher mathematics, and
Lis progress was much retarded by the want of efficient help.

VVhen about sixteen years of age he became assistant-

master in a private school at Doncaster, and ho maintained

himself to the end of his life in one grade or other of the

scholastic profession. Few distinguished men, indeed, have

had a less eventful life. Almost the only changes which
can be called events are his successful establishment of a

school at Lincoln, its removal to Waddington, his appoint-

ment in 1649 as professor of mathematics in the Queen's

(VUepe at Cork, and his marriage in 1S55 to Miss ilary

Evercft.

To the public Boole was known only as the author of

numero'us abstruse papers on mathematical topics, and of

three or four distinct publications which have become
standard works. His earliest published paper was one upon
the " Theory of Analytical Transformations," printed in the

Cambridge Mathematical Journal for 1839, and it led to a

friendship between Boole and D. F. Gregory, the editor of

the journal, which lasted until the premature death of the

latter in 1844. A long list of Boole's memoirs and detached

papers, both on logical and mathematical topics, wiU be
found in the Catalogue of Scientific Marmrs published by

the Royal Society, and in the supplementary volume on

Differeniial Equations, edited by lilr Todhunter. To the

Cambridge Mathemaiical Journal and its successor, the

Cambridge and Dublin McUhematical Journal, Boole con-

tributed in all twenty-two articles. Li the third and fourth

series of the Philosophical Magazine will be fotmd sixteen

papers. The Royal Society printed six important memoirs

in the Philotophical TransaclioM, and a few other memoirs
are to be found in the Transactions of the Royal Society of

Edinburgh and of the Royal Irish Academy, in the Bulletin

de CAcadimie de St Piterabourg for 1862 (under the name
G. Boldt, vol iv. pp. 198-215), and in CrelUs Journal

To these lists should be added a paper on the mathematical

basis of logic, published in the Mechanic's Magazine for

1848. The works of Boole are thus contained in about fifty
|

scattered articles and a few separate publications.

Only two systematic treatises on mathematical subjects

were completed by Boole during his lifetime. The well-

known Treatise on Differeniial Equations appeared in 1859,

and was foUowed, the next year, by a Treatise on the

Calculus o/Einite Differences, design&d to serve as a sequel

to the former work. These treatises have become the

standard text-books on the important branches of mathe-

matics in question, and Boole, in composing them, seems to

have combined elementary exposition with the profound

investigation of the philosophy of the subject in a manner
hardly admitting of improvement. To a certain extent

these works embody the more important discoveries of their

author. In the ICth and 17th chapters of the inferential

Equations we find, for instance, a lucid account of the

general symbolic method, the bold and skilful employment
of .which led to Boole's chief discoveries, and of a general

method in analysis, originally described in his famous
memoir printed in the Philosophical Transactions iov 1844.

Boole was one of the most eminent of those who perceived

that the symbols of operation could be separated from those

of quantity and treated as distinct objects of calculation.

His principal characteristic was perfect confidence in any
result obtained by the treatment of symbols in accordance

with their primary laws and conditions, and aii almost

unrivalled skill and power in tracing out these results.

During the last few years of his life Boole was constantly

engaged in extending his researches with the object of pro-

ducing a second edition of his Differeniial Equation's much
more compkte than the first edition ; and part of his last

vacation was spent in arduous study in the libraries of the

Royal Society and the British Museum for the purpose of

acquiring a complete knowledge of the less accessible

original memoirs on the subject." It must be always a

matter of regret that this new edition was never completed.

Even the manuscripts left at his death were so incomplete

that Mr Todhunter,,into whose hands they were put, found

it impossible to use them in the publication of a second

edition of the original treatise, and wisely printed them, in

1865, in a supplementary volume.

Profound and important as were Boole's discoveries in

•pure mathematics, his writings on logic may be considered

as still more original. With the exception of De Morgan,

he was probably the first English mathematician since the

time of Wallis who had also written upon logic ; and his

wholly novel views of logical method were due to the same
profound confidence in symbolic reasoning to which he had

successfully trusted in mathematical investigation. From
the preface to his Mathematical Analysis of logic, printed

as a separate tract in 1847, we learn that speculations con-

cerning a calculus of reasoning had at different times

occupied Boole's thoughts, but it was not till the spring of

1847 that a memorable logical controversy led him to put

his ideas into a definite form. Boole afterwards regarded

tMs pamphlet as a hasty and imperfect exposition of his
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logical system, and he desired that his much larger work,

An Investigation of the Laws of Thought, on which are

fvunded the Mathematical Tkeorien of Logic aiul Probabilities,

published in 1854, should alone be considered as containing

a mature statement of his views. Nevertheless, there is a

charm of originality about his earlier logical work which

no competent reader can fail to appreciate, and the intro-

duction gives striking evidence of his profound views and

wide reading.

It is not easy to give in a few words a correct notion of

Boole's logical system, and only those who are conversant

with the principles of symbolical reasoning can exactly

apprehend his position. He did not regard logic as a

branch of mathematics, as the title of his earlier pamphlet

oiight be taken to imply, but he pointed out such a deep

analogy between the symbols of algebra and those which

can be made, in his opinion, to represent logical forms and

syllogisms, that we can hardly help saying that logic is

mathematics restricted to the two quantities, and 1 By

unity Boole denoted the universe uf thinkable objects
;

literal symbols, such as x, y, j, v, u. etc., were used with the

elective meaning attaching to common adjectives and sub-

stantives. Thus, if a; = horned, and y = sheep, then the

successive acts of election represented by x and y, if per-

formed on unity, give the whole of the class horned sheep.

Boole showed that elective symbols of this kind obey

the same primary laws of combination as algebraical

symbols, whence it followed that they could bo added,

subtracted, multiplied, and even divided, almost exactly in

the .same manner as numbers. Thus, I -x would represent

the operation of selecting all things in the world except

horned things, that is, all 7wt homed thingt, and (1 -if)

(I - y) would give us all things neither horned nor sheep.

By the use of such symbols propositions could be reduced

to the form of equations, and the syllogistic conclusion from

two premises was obtained by eliminating the middle term

according to ordinary algebraic rules.

Still more original and remarkable, however, w.as that

part of his system, fully stated in his Laies of Thought,

which formed a genera! symbolic method of logical infer-

ence. Given auy propositions involving any number of

terms, Boole showed how, by the purely symbolic treat-

ment of the premises, to draw auy conclusion logically

contained in those premises. The Rcqond part of the

Laws of Thought contained a corresponding attempt to

discover a general method in probabilities, which should

enable us from the given probabilities of any system of

events to determine the consequent probability of any other

event logically connected with the given events. Soon

after its publication this method was the subject of a con-

troversy in the Philosophical Magazine ; but it cannot be

said that the exact /aloe of this part of his works has ever

been clearly ascertamed

It is often supposed thm matheraaticiaos are deficient in

judgment and knowledge of other matters. In Boole this

was not the case ; for though he published little except the

mathematical and logical works already mentioned, his

acquaintance with general literature was wide and deep.

Dante was his favourite poet, and he'preferrod the Paradiso

to the Inferno. The metaphysics of Aristotle, the ethics

of Spino',1. the jihilosophical works of Cicero, and many
less celebrated works of a kindred character, were also

frequent subjects of study. His reflections upon scientific,

[ihiiosophical. and religious questions are to bo mainly

gathered from four addresses upon The Genius of Sir Isaac

Newton, The Kighl Use of Leisure, The Claims of Science,

and The Social Aspect of Intellectual Cidture, which ho

delivered and printed at different times.

Tlie personal character of Boole inspired all his friends

with the deepest esteem. He was marked by the modesty

of true genius, and his life was given lo the single-minded

pursuit of truth. Though he received a royal medal for

his memoir of 1844, and the honorary degree of LL.D.
from the University of Dublin, it may be said that he

neither sought nor received the ordinary rewards to which

his discoveries would entitle him.

On the 8th of December 1864, in the full vigour of his

intellectual powers, Boole died of an attack of fever, ending

in suffusion on the lungs. An excellent sketch of his life

and works, by the Rev. R. Barley, F.R.S., to which the

present writer is indebted for many particuli.s, is to be

found in the British Quarterly Review for July 18GG, No.

87.
"

(w. s. J.)

BOOM, a town of Belgium, in the province of Antwcrji,

and 12 miles S. of that city, at the junction of the Brussels

Canal with the Fiiver Rupel. It is an active industrial

town, possessing tanneries, salt-works, starch-factories,

breweries, and brick and tile works, and carries on a con-

siderable trade. Population of the commune, 10,004.

BOOMERANG, a missile instrument of the Australian

aborigines, in the use of which they are very dexterous.

It consists of a piece of hard wood, with the curve of a

parabola, and is about 2 feet long, '2\ inches broad, ,
inch thick, and rounded at the extremities. One side is

flat, the other is rounded, and it is brought to a bluntish

edge. It is discharged \vith the hand by one end,_ the

convex edge being forward and the fiat side upwards.

After advancing some distance, and ascending slowly in

the air ^-ith a quick rotatory motion, it begins to retrograde,

and finally falls to the ground behind the thrower. A
weapon of similar form, but wantmg the return flight, has

been found in use among savage tribes both in India and

Africa. A very full comparative account of the boomerang

is contained in Colonel A. H. Lane Fox's lecture on
" Primitive Warfare" (Jour, of the Royal United Service

Institution, vol- xii. No. 5 1 ).

BOOTH, Bartov, an English tragedian, descended from

an ancient family in Lancashire, was born in 1681. He
was educated at Westminster school under the celebrated Dr

Busby, and his success in the Latin plays, customarily per-

formed there by the scholars, gave him an inclination for the

stage. He was intended for the church ; but at seventeen

years of age he ran aw.iy from school, and after somo

vicissitudes obtained cmploymcut in a theatrical company

in Dublin. His first appearance was hailed with applause;

and he continued to. improve daily. After two successful

campaigns in Ireland he returned to his native country,

having first reconciled himself to his friends. Bettcrtou,

to whom he had an introduction, received him with great

cordiality, and gave him all the assistance in his power.

His success at London was complete, and he established his

reputation as only second to his great instructor. He was

indebted to a happy coincidence of merit and chance for

the celebrity which he at length attained in the character

of Cato. The Whigs, in favour of whoso principles

Addison's tragedy had been written, thought it their duty

to support it strongly ; while the Tories, at every passage

susceptible of a popular turn, were no less vehement in

their approbation, and at the close the actor was presented

by Lord BoUngbroko with a purse of fifty guineas, " as a

slight acknowledgment of his honest opposition to a

perpetual dictator, and his dying so bravely in the cause

of duty." Booth wlvb twice married,— first to a daughter

of Sir William Barkliam, Bart., and afterwards to iMiss

Hester Suntlow, an actress of great merit. During the

twenty years of his management the theatre was in the

greatest credit ; and his death, which happened on the

10th of May 1733, contributed not a little to its decline.

Booth was a man of excellent character, and greatly

e3tpp"ied for his nmi.abilily and goodness of heart.
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(Si's Memoirs of the Life of Barton Booth, 1733 , Gibber,

Xives and Characters of the most Eminent Actors, &c.,

pt. L, 1753.)

BOOTHIA FELIX, a -peninsula of British North
America, between lat. 69° and 72° N., and long. 92° and
97° W It was discovered by Captain (afterwards Sir James)
Ross, in 1830, and was named after Sir Felix Booth, who
had fitted out the expedition. It forms the western side

of the gulf of the same name into which Prince Regent's

Inlet leads from Baffin's Bay. From the American shore

it is almost separated by lakes and inlets ; and a narrow

channel kilown as Bellot Strait intervenes between it and
North Somerset Island, which was discovered by Sir E.

Parry in 1S19. The .peninsula is not only interesting for

its connection with the Franldin expedition and the Franklin

search, but is of scientific importance from the north mag-

netic pole having.been first distinctly localized there by Ross.

BOPP, Francis, glottologist, was born at Mainz on

the Rhine, September 14, 1791. In consequence of the

political troubles of that time, 'his parents removed to

Aschaffenburg, in Bavaria, where Francis received a liberal

education at the Lyceum. It was here that his attention

was drawn to the languages and literature of the East by
the eloquent lectures of Carl J Windischmann, who, with

Creuzer, Gorres, and the brothers Schlegcl, was full of

enthusiasm for Indian wisdom and philosophy. And
further, Fr bchlegel's book, Ueber die Spracke und .Weishcit

der /nrfer (Heidelberg, 1808), which was just then e.xerting

a powerful influence on the minds of German philosophers

and historians, could not fail to stimulate also Bopp's

in' rest in the sacred language of the Hindus. H,e was,

however, too strictly trained in grammatical and philological

studies, and too eager for the sciimtific analysis of language,

to allow the clearness of his judgment to be warped by the

romantic and speculative predilections of Windischmann
ind Fr. Schlegel. Id 1 812 he went to Paris at the expense

of the Bavarian Government, \i-ith a view to devote himself

vigorously to the study of Sanskrit. There he enjoyed the

society of such eminent men as Ch^zy, S de Sacy, LangUs,

end, above all, Al. Hamilton, who had acquired, when in

India, a respectable acquaintance with Sanskrit, and bad
brought out, conjointly with Langlfes, a descriptive catalogue

of the Sanskrit manuscripts of the Imperial library. At
that library Bopp had access not only to the rich collection

of Sanskrit manuscnpts, most of which had been brought

from India by Father Pons early in the 18th century, but

also to the Sanskrit books which had up to that time

issued from the Calcutta and Serampore presses.

The first fruit of his four years' study in Paris appeared

at Frankfort-on-the Main in 1816, under the title Ueber das

Co^jvgationssystem der^ Sanskritspracke m Vergleichung

nit jencn der Gnechisclien, Lateinischen, Pcreischen, vnd
GermnnUchen Sprache, and it was accompanied with a

preface from the pen of Windischmann, bearing date 16th

May of that year In this first book, Bopp entered at

jnce on the path on which the philological researches of

his whole subsequent life were concentrated. It was not

that he wished to prove the common parentage of Sanskrit

Tith Persian. Greek. Latin, and German, for that had long

been established , but his object was to trace the common
origin, of their grammatical forms, of their inflexions from

composition,—a task which had never been attempted.

By a historical analysis of those forms, as applied to the

verb, he furnished the first trustworthy materials for a

history of the languages compared.

After a brief sojourn in Germany, Bopp came to London,
where he madelhe acquaintance of Wilkinsand Oolebrooke,

and became the friend of Wilhelm von Humboldt, then

Prussian ambassador at the court of St James's, to whom
de gave instruction in Sanskrit He brought out, in the

4—

i

Annals of Oriental Literature (London, 1820, pp. 1-65).

an essay entitled " Analjtical Comparison of the Sanskrit.

Greek, Latin, and Teutonic Languages," in which he ex

tended to all parts of the grammar what be had done in

his first book for the verb alone. He had previously pub-

lished a critical edition, with a Latin translation and notes,

of the story of Nala and Damayanti (London, 1819), the

most beautiful episode of the MahabhSrata, which he had

with genial tact culled from the tangled labyrinth of that

gigantic epic. Other episodes of the Mahabharata

—

Indra-

lokdgamanam, and three others, Berlin. 1824, Liluvtvm,

and three other.";, Berlin, 1829 . and a new edition of

Nala, Berlin, 1832—followed in due course, all of which,

with A. W Schlegel's edition of the Bliayavadgiid, 1823,

proved excellent aids in initiating the early student into

the reading of Sanskrit texts. On the publication, in

Calcutta, of the whole Mahabharata, Bopp discontinued

editing Sanskrit texts, and confined himself thenceforth

exclusively to grammatical investigations.

After a short residence at Gbttingen, Bopp was, on the

recommendation of W von Humboldt, appointed to the

chair of Sanskrit and comparative grammar at Berlin in 1 82 1

.

and was elected member of the Royal Prussian Academy
in the following year, both which posts he held up to

his death, Oct. 23, 1867 In his quality as Sanskrit pro-

fessor he brought out, in 1827, his Ansfithrliches Lehrge-

baude der Sanskrita-Spracke, on which he had been engaged

since J 821 A new edition, in Latin, was commenced in

the following .year, and completed in 1832. A shorter

grammar (Kritiscke Grammatik der Sanskriia-Sprache m
kurzerer Fassung) has run through three editions (Berlin,

1834, 1845, 1863). At the same time he compiled »

Sanskrit and Latin glossary (1830) in which, mors espe-

cially m the second and third editions (1847 and 1867)

account has also been taken of the cognate languages

His chief activity, however, centred on the elaboration of his

Comparative Grammar, which appeared in six parts at con

sidcrable intervals (Berlin, 1833, 1835, 1842, 1847, 1849,

1852 ; 1511 pages in small 4t6), under the title Vergleichende

Grammatik des Sanskrit, Zend, Griechischai, Lateinischen,

Litthavischen, Altslavischen, Gothischen, vnd Devtschen,

How carefully this work was matured may be gathered

from the series of monographs printed in the Transactions

of the Berlin Academy (1824 to 1831), by which it was

preceded. They bear the general title, Vergleichende

Zergliederung des Sanskrits und der mit ihm verwandten

Sprachen. Two other essays (on the "Numerals," 1835)

followed the publication of the first part of the Comparative

Grammar. The Old-Slavonian began to take its stand

among the languages compared from the second part

onwards. At the instance of the earl of Ellesmcre (ther

Lord Francis Egerton) the work was translated into

English by Mr E. B. Eastwick (3 vols., 1845 ; second

edition, 1854). A second German edition, thoroughly

revised (3 vols., 1856-1861), comprised also the Old-

Armenian From this edition an excellent French trans-

lation was made by Professor Michel Br^al, which came
out in 5 vols, in 1866,^ A third German edition has

been published since the author's death, in 1871, jf.

The task which Bopp endeavoured to carry out in his

Comparative Grammar was threefold,—to give a description

of the original grammatical structure of the languages as

deduced from their intercomparison, to trace their phonetic

laws, and to investigate the origin of their grammatical

forms. The first and second points were subservient to the

third As Bopp's researches were based on the best avail-

able sources, and incorporated every new item of information

that came to light, so they continued to widen and deeper,

in their progress. Witness his monographs on the vowe'

system in the Teutonic languages (1836), on the Celtu
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languages (1839), on the.Old-Prussian (1853) and Albanian

languages (1854), on the accent in Sanskrit and Greek

(1854), on the relationship of the Malayo-Polynesian with

the Indo-European languages .(1840), and on the Caucasian

languages (1846). In the two last-mentioned the impetus

of his genius had led him on ^ wrong track. They show

the rocks against which tjip student of comparative philo-

logy has to guard.

As for the charge that has been made against Bopp of

neglecting the study of the native Sanskrit grammars,

every excuse ought to be made in his favour. In those

early days of Sanskrit studies the requisite materials were

not accessible in the great libraries of Europe ; and if they

had been, they would have absorbed his exclusive attention

for years^ while .the grammars of Forster, Wilkins, and
Colebrooke, from which his grammatical knowledge was

derived, were all- based on native grammars. The further

charge that Bopp, in his .Comparative Grammar, gave

undue prominence to Sanskrit may be disproved by his own
words; for, as early as -the year 1820, he gave it as his

opinion that frequently the cognate languages serve to

elucidate grammatical forms lost in Sanskrit (Annah of

Or. Lit., L 3),—an opinion which he has further developed

in all his subsequent writings. In his translations from

the Sanskrit Bopp was not successful He seems to have

felt this himself ; for, after the publication, in 1838, of

his metrical translation of the Story of Nata, he resigned

that task to more skilful hands.

The method of tracing the life and growth of language,

so successfully applied by Bopp in the case of the Indo-

European languages, has become the corner stone on which

all modern linguistic science rests. His researches, carried

with wonderful penetration into the most minute and almost

microscopical details of linguistic phenomena, have led

to the opening up of a wide and distant view into the original

seats, the closer or more distant aSiuity, and the tenets,

practices, and domestic usages of the ancient Indo-European

nations, and form the only safe ba.sis on which further

investigations in each direction are possible. The outlines

of his great work had been distinctly traced by him in his

very first publication, from whicli the science of comparative

grammar may truly be said to d;ite. In grateful recognition

of that fact, on the fiftieth anniversary of the date of

Windischmann's preface to that work, a fund called Die
Bopp-Stiftung, for the promotion of. the study of Sanskrit

and comparative grammar, was established at Berlin, to

which liberal contributions were made by his numerous
pupils and admirers in all parts of the globe.

Bopp was specially favoured by fortune in living to see

the results of his labours everywhere accepted, and his name
justly celebrated. But the sun that gilds the writer's pen
did not shine upon him, and he died a poor man,—by his

genuine kimllmess and unselfishness, his devotion to his

family and friends, and his rare modesty, endeared to all

who knew him. {Brent's Translation of Bopp's Comp.
Gr., vol. 1., introduction , Th. Benfey. Geschichte der

Sprachtoisseiischafl, 1869 , A. Kuhn in Un^ere Zeit, Neiie
Folge, IV. 1, 1868.)

BORAX, the biborate of sodium (Na^B.G,), a substance
found in commerce under the two different forms of

ordinary or pnsmafic borax, which contains ten equivalents
of water of crystallization, and octahedral or jeweller's

borax, which has only five molecules of water in its com-
position. The former, which is the variety commonly
met with, occurs as a natural product in various parts of
the world. In former times crude borax was procured
chiefly from Thibet, whence it came by way of India under
the iiamo of tincal It also is found in other parts of
Central Asia, at Halberstadt in Tr.insylvania. in Canada,
and in Peru

, and id recent years an important source of

the mineral has been discovered near the Clear Lake in

California, in a body of water now called the Borax Lake.
In very dry seasons the water almost entirely disappears

from the basin of the Borax Lake, which is situated in a
region containing hot springs and the remains of volcanic

action. In 1863, when the lake measured 4000 feet long,

1800 feet across at its widest part, and about 3 feet deep,

the water was found to contain 2401 '56 grains of solid

matter per gallon, of which 535 08 grains represented

crystallized borax. The bed of the lake is occupied with

a deposit of borax crystals, which are obtained by sinking
caissons, pumping out the water, and digging up the

deposit. Californian crude borax is fit for use by assayers

and others without undergoing any purification ; but that

obtained from Thibet contains a greenish encrusting matter
of a soapy consistence which has to be separated before

the material is fit for use under the name of refined borax.

The supply of borax is, however, more largely derived

by artificial means from boracic or boric acid, or from salts

in which that acid occurs, than from these natural sources.

Boracic acid is found among the ejecta around the craters

of some volcanoes, and it is found in jets of vapour which
stream forth from fissures in the earth in regions of

volcanic disturbance. The chief source of boracic acid at

the present day is found in the Maremma of Tuscany, an
extensive and desolate track of country embracing an area

of about forty miles, over which jets of vapour and heated

gases (xoffi.oni) and springs of boiling water spurt out

from numerous chasms and fissures. The Maremma is dis-

turbed by frequent volcanic shocks ; at some points the

mouths of the fissures open direct into the air, at others

they are covered by small muddy lakes (lagoni). In
addition to a small impregnation of boracic acid the

soffioni contain ammoniacal vapour, to fix and obtain which
the gases at some works are led through sulphuric acid.

For obtaining the boracic acid a series of basins or artificial

lagoni are formed over thesofiioni, so arranged that water

to be charged with the acid is conveyed by gravitation from
the first to the last of the series. Water is led into the

higlvost and by the action of the heated gases it is soon in

a state of ebullition. After being so left for about a day
it is drawn off into the second; where it remains under like

circumstances for the same period, and so to the end of the

series, when the water should contain nearly 2 per cent, of

boracic acid. The mechanical impurities being allowed to

subside, the liquor is then run into evaporating pans, shallow

lead-lined vessels, heated by the gases from the soffioni

themselves. The evaporating pans are worked on a con-

tinuous system, similar to the lagoons ; the liquor placed in

the upper being concentrated down to half its ongiual

bulk IS run into the second, and so on till it reaches a

degree of concentration fit for crystallizing out the acid.

In recent years artificial sofiioni have been formed by borinp

through the rock till some of the numerous chasms or

chambers, with which the interior is honey-combed, arc

reached, when immoduitely all the phenomena of a boracic

soffione are established. From some of these artificial

sofTioni issues water of sufficient richness in acid to be led

there direct to the evaporating pans. Similar emanations of

volcanic vapours and boracic acid have been discovered in

Nevada, United States. Boracic acid is also obtained

from boronatrocalcite (Ulexite or Haycsine), a double
salt of sodium and calcium, of which extensive deposits

exist in the neighbourhood of the nitrate of soda beds of

Chili and Peru. It is very variable in constitution and
condition of purity. Similar deposits are found in Call

forma, Nevada, and Nova Scotia, ar>d from the West Coast

of Afnca is received a borate of lime beanng the name o(

rhodizite. The boronatrocalcite, or borate of Lime, as it is

called in commerce, is applied in its unrefined cooditiori
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jto'many uses for whick borax is employed. In 1 855 Dr T.

BichardjoQ patented a process for using the picked and

jwashed boronatrocalcite as a substitute for borax in the

glass manufacture and preparation of pottery glazes. It

jj, however, chiefly employed as a source of boracic acid,

and there are also several methods of obtaining bora.x

direct from the compound salt.

Commercial boracic acid usually contains a considerable

percentage of sulphates of ammonium, magnesium, and
calcium besides other impurities. To prepare borax from
this acid, from 110 to 120 parts of crystallized sodium
carbonate are required for 100 parts of boracic acid.

The soda is dissolved in a lead-lined vessel heated with

steam, to which the boracic acid is added in r^eated
charges. The vessel is covered and the carbonate of

ammonia given off is led into a solution of sulphuric acid

and fixed. For the production of ordinary or prismatic

torax the solution is brought to a strength of 20° to

22° Eaum^ (1161 to 1-180 sp. gr.) and aUowed to cool

down as slowly as possible, so that the crystals may
assume tlie large size demanded in commerce. Octahedral

borax is deposited when a solution indicating 30° Baume
'(sp. gr. l'2C-l) is slowly cooling down from 79° to 56° C.

Below this point the formation of ordinary boras takes

jilace.

Under the blo\rpipe borax parts with its water, and
melts into a clear glass which has the peculiar property of

dissolving many metallic oxides, and thereby exhibiting

characteristic colours, on which account it is of great value

in bkwpipe analysis. The same property also renders it

a valuable material for pottery glazes and enameb, and as

it adheres closely to clean surfaces of metal and prevents

their oxidation under high heat, it is indispensable, for use

in hard soldering, and is largely employed in brass manu-
factures. It is also one of the ingredients employed in

glass-making. Borax forms with oils and fats a soap which

lias been proposed as a detergent ; but experiments con-

ducted by the late Professor Thomas Anderson of Glasgow
uhow that it has a more corrosive influence on fibres than

common soap. In Belgium powdered borax is used in

domestic washing, with the object of economizing soap.

Borax is used in medicine as an external application in

skin diseases, and the preparation known as met boracia

is a useful gargle in ulceration of the mouth and throat.

In Sweden boracic acid is extensively employed for the

preservation of meat and milk ; and while it forms an

efficient antiseptic, food prepared with it is said to be

perfectly fit for use. A very beautiful pigment, now much
used in calico-printing, under the name of Guignet's green,

is a borate of chromium.
BORD.\, Jean Charles, mathematician and nautical

astronomer, was born at Dax on the 4th May 1733. He
studied at La FUche, and at an early age obtained a com-

mission in the cavalry. In 1756 he presented a valuable

paper to tlie Academy of Sciences, who elected him a mem-
ber. He was present at the battle of Hastembeck, and soon

afterwards joined the naval service. He visited the Azores

and the Canary Islands, of which he constructed an .idmir-

able map. ^In 1782 his frigate was taken by a British

equadrou ; he himself was carried to England, but was

almost immediately released on paroie, and returned to

France. He died on the 20th February 1 799. (Corda was

an admirable mathematician, and contributed a long series

of valu.ible memoirs to the Academy of Sciences. His

researches in hydrodynamics were highly useful for marine

sngineering, while the reflecting and repeating circles,

as improved by him, were of great service in nautical

astronomy. 'He was associated with Delambre and M6-

fhain in the attempt to determine an arc of the meridian,

^d the greater nujnber_of_thc instruments emnloyed in

the task were invented by him. (dee Biot, " Notice sur
Borda" in the ^fen. de PAcad. des Sciences, iv.)

BORDEAUX, one of the finest and wealthiest commer-
cial cities 'of France, formerly the capital of Guienne
and Bordelais, and now the chief town of the department
of Gironde. It is situated 370 miles S.E. of Paris, in
44° 50' N. lat. and 0° 25' W. long., on the left bank of

the Garonne, about 60 or 70 miles from its mouth, and in

the midst of an extensive plain which comprises the

district of Midoc, well-known for its red wines. Opposite
the towu_the river makes a semicircular curve, and widens
out into an extensive basin, which serves as a harbour, and
is lined with quays on both .sides for a distance of three

miles. Vessels of 800 tons can come up to the town, and
ships of the greatest ordinary tonnage have depth enough
as far as Pauillae about 35 miles from the mouth of the

river. The basin is crossed by a magnificent stone bridge

of 17 arches, 1534 feet long, which was built in 1821, and
remained in the hands of a company till 1861 when it was
declared free. A short distance further up the river is

spanned by a railway bridge. Few cities in Europe can
show such a striking waterfront as Bordeaux ; and though
the streets of the older part are narrow aud mean, those of

tha newer portions are wide and weU paved, and contain

handsome houses and public buildings. The principal

square is the Place des Quinconces, which is adorned with'

statues of Montaigne and Montesquieu. Among tha

ecclesiastical buildings the most important are the cathedral

of Saint Andr(5, a fine Gothic structure with two spires

160 feet high- the church of Saint Jlichel, founded in

1160, and formerly reir.arkable for a spire 319 feet in

height, destroyed by a storm in 1768 ; Saint Croix, pro-

bably in existence before the 7th century, restored in

1864—5 : Saint Paul, built by the Jesuits in 1G76 ; and
the church of the College Royal, in which is the tomb of

Montaigne. The great intellectual activity of the city may
be seen from the fact that it possesses an academy (with

faculties of theology, law, science, and literature), a

medico-pharmaceutical school, a lyceum, a school for deaf-

mutes, a normal school, and a school of navigation

;

numbers among its societies an academy of sciences, arts,

and belles lettres, a medical society (founded in 1798), an
agricultural society, a philomathic, a Linnsean, a horti-

cultural, and an archseological society ; and maintains nine

daily papers, about as many weeklies, and two or three

monthly periodicals, besides the official publications of

several of the above-mentioned societies. Its communal
library, which dates from 1566, contains about 200,000
volumes ; and it has also an antiquarian museum, a

museum of natural history, and a picture gallery. Among
its benevolent institutions are the hospital of Saint Andr^,

founded in 1825 to replace an older building of the same
name, which dated from 1390. a children's hospital,

originated in 1619, a hospital for incurables, a maternity

and a military hospital, the lock hospital of 3aint Jean,

and a magnificent deaf and dumb asylum. Of theatres

there are five,-—the Grand Thdatre, finished in 1780 and
seated for 1300 ; the Thi^atre Louit, opened in 186S, for

2500 ; the Thi^.'itre Franfais, dating from 1857, for 1300
;

the Theatre National, opened in 1866, for 1000; and -the

Th(*atro des Folies Bordelaiscs built in 1872. A few

buildings are of merely antiquarian interest, the most im-

portant being the Palais Gallien, which is really an old

Roman amphitheatre of the 3d century, and the tower of

Pey Berlaud. Bordeaux is the seat of an archbishop,

and has a court of appeal, a court of assize, and tribunals

of primary instance and commerce. It has alsoi a mint,

the coinage of which is marked by the letter K. Its

commercial institutions are necessarily numerous and varied

;

comprising an exchange, banks insurance-offices, custom'
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houses, public warehouses, and cooBulships of some forty

(Jifferent countries. The trade is very extensive, particu-

larly m wines, and has undergone a remarkable develop-
ment smce the introduction of railways and steamships.
For a long time Bordeaux waa greatly indebted to the

Languedoc canal, but this means of communication is now

of minor importance. The total value of lUe >j2port and
import trade is annually about £16.500,000, about a third

belonging to Britain. In 1872 the value of Bordeaux
wines exported from France was upwards of £5,600,000,
and the brandy and liqueurs from Bordeaux itself annu-

ally produce about £1,000.000. The other articles exported

Qrouiid-Plan of 6ortle£u:L

I Hospital tor Old Men.
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Cbambord. Id 1870 the French Government was

transferred to Bordeaux from Tours on the approach of the

Geruijna to the latter city. Population in 1872, 190,682.

Du^iti de Saint Maur, Nisi. Curieuse de Bordeaux, 1760 ; Devienne,
BisC. de la viUe de Bcn-deaux, 1771 and 1862 ; Bernadan, Hist, de
Bordeaux, 1838-40; O'ReLUy, ffisl. compliUde Bordeaux, \Si3-60.

BOREAS, in Greek Mythology, was a personification of

the north wind, and to be like it he was represented as

rough, [jowerful, and accustomed to gam his ends by
irresistible force. A favourite instance of this was the

story of his carrying off the beautiful Oreithyia, a daughter

of Erechtheus, king of Athens, when he found her gather-

ing flowers by the banks of the Ilissus, or at the sources of

the Cephisus,—others said the Areopagus, and others,

again, the Citadel. He had sought before to wco her in

vain, and now carried her to Mount Haemus in Thrace,

where they lived as king and queen of the winds, and had
two sons, Zetes and Calais, and two daughters, Cleopatra

and Chione. For the loss of Oreithyia the Athenians in after

times counted on Boreas's friendliness, and were assured

of it when he sent storms which xvrecked the Persian fleet

at Athos and at Sepias. For this they erected to him a
sanctuary, or, as others said, an altar near the Ilissus, and
held a festival in his honour. Thurii also, which was a

colony of Athens, offered a sacrifice to him every year,

because he had destroyed the hostile fleet of Dionysius the

elder Boreas was described as a son of AstrKus and
Aurora. In works of art he was represented as bearded,

puwerful, draped against cold, and winged On the Tower
of the Winds at Athens he is figured holding a shell, such
as is blown by Tritons. Boreas carrying off Oreithyia is

the subject of a beautiful bronze relief m the British

Museum, found in the island of Calymna. The same
subject occurs frequently on the painted Greek vases.

BORELLI, Giovanni Alfo.vso, the head of what has

been called the latromathematical sect, or that which,

misled by the great progress which the application of

mathematics had produced in the physical sciences,

attempted to secure the same advantage for medicine, by
subjecting to calculation the phenomena of the living

economy. He was born at Naples, January 28, 1608,

taught mathematics for some time at Pisa, and seems after-

wards to have held the professorship of medicine at Flo-

rence. He was greatly favoured by the princes of the

house of ^ledici , but having been engaged in the revolt

<if Messina, he was obliged to retire to Rome, where he
spent the remainder of hie life under the protection of

Christina, queen of Sweden, who honoured him with her

friendship, and by her liberality softened the rigour of his

fortune. He died of pleurisy on the 31st December 1679.

Borelli, more judicious than Bellini, restricted the applica-

tion of his system chiefly to muscular motions, or to those

phenomena of the ammal economy which are in certain

points subject to the laws ot mechanics, and was led to

the discovery of some principles new in themselves, and
directly opposed lo the received beliefs of his time. His
followers, less cautious, wishing to generalize the applica-

tion he had made, by hypotheses, to which the return to

a sound medical philosophy has done justice, greatly

ret:irded the restoration of the science.
"^

'ITic works of BcreUi ate,— 1. Delia Causa dtlle Febri matigni,
Pisa. 1658, 4to; 2. De Raium usu Jxtdicium, Strasburg. 1664, 8vo,
3. Euclidis Jiestilutu3, 1628, 4to , 4. Apollonii Pergan CcTtuoruvi
tibn V v\. et vii., Florence, 1661 ; 5. Theoria Mediceorum Planet-
arum ex Causis PhyaicU deducUz, Florence, 1666, 4to ; 6. Tractalut
df Vi Percussionis, Bologna, 1667, 4to; 7. Eistona el Meieorologia

tncendii ji^thnci, Reggio, 1669, 4to ; 8. De Motionibua naluraltbus
a gravilale pendeniilms, Bologna, 1670, 4to , and 9. De Motu Anx
mahum, opu3 poilhumum, Rome, 1680, 1631, 4to

BORGA, or BoRoo, a seaport town of the Russian Grand
Ducht; of Finland, situated in the province of Nyland, at

the entrance of the River Borga into the Gulf of Finland,

about 25 miles N.W. of Helsmgtors, in 60^ 22' N. lat, and
25^ 45' E. long. It was at one time a wealthy and hand-

some city, but has greatly decayed. It is still the seat

of a Lutheran bishopric which extends over a large part

of Finland , and it possesses a beautiful cathedral, a

gymnasium (where the well-known Swedish poet Runeberg
lectured for many years), and a theatre. The weaving of

sail-cloth and the manufacture of tobacco are the principal

industries, and the chief articles of trade are wood, butter
,

and meal. In 1873 the value of the imports, mainly from
Germany, England, and Russia, was upwards of £141,000,
while that of the exports waji rather under £50,000 Borga
was the seat of the Finnish diet in 1809L Population,

which is mostly Swedish, in 1867, 3420.

BORGERHOUT, a flourishing township of Belgium, m
the arrondissement of Antwerp, and on the road from that

city to Turnhout. It has bleachfields, dye-works, woollen

factories, atid corn-mills. Population, 10,787

BORGHESE, a noble Sienose family, one of whom,
on being elected pope in 1605, assumed the name of Paul

v., after which the family became among the most powerful

of the Roman nobihty by their union with the Aldobrandiui.

Camillo Filippo Ludovico, Prince Borghese (born 1775),

married in 1803 Pauline, sister of the Emperor Napoleon,

and widow of General Leclerc. In 1806 he was made
duke of Guastalla, and for some years acted as governor of

the Piedmontese and Genoese provinces. After the fall of

Napoleon he fixed his residence at Florence, where he died

in 1832 The Borghese palace at Rome is one of the most
magnificent buildings in the city, and contains a splendid

gallery of pictures

BORGIA, Cmsar and Lhcketia. The history of Caesar

and Lucretia Borgia up' to the death of their father has

been related under Alexander VI. (vol. i. p. 487). Alex-

ander's sudden decease at an unfavourable conjuncture

proved the nun of Cssar, who, as he subsequently told

Machiavelb, had provided for every contingency except that

of his father and himself being disabled at the same time.

Though suffering from a dangerous illness, popularly be-

lieved to be the effect of poison, he possessed himself of his

father's treasures, and exerted sufficient influence in the

conclave to procure the election of a friendly pope. The
pontificate of Pius III., however, only endured lor a few
weeks, and his successor, Julius II., the hereditary enemy
of the Borgias, threw Caesar into the prison of St Angelo,

where he was detained until he had consented to deliver up
all his- fortresses. He was then sent to Naples, where the

Spanish viceroy, Gonsalvo de Cordova, in violation of his

pledge, caused him to be arrested and sent to Spain

After tv/o years' confinement in the castle of Medina del

Campo, he escaped and took refuge with his brother-in-law,

the king of Navarre, in whose service he was slain before

Viana, March 12, 1507 Caesar possessed considerable

abilities, but these are lu general much overrated by

histonans, especially by Lord Macaulay in his essay on
Machiavelli His extraordinary success was not so Tiuch

owing to the superionty of his quaUties as to his utter

emancipation from every restraint of conscience and
honour As a ruler he was intelligent and sagacious , his

subjects regretted him, and his mercenaries served him
with remarkable fidelity Lucretia Borgia's hfe, after her

marriage to the duke of Ferrara's son, was prosperous and
uneventful, or at most only troubled by the not very well,

attested homage of Cardinal Bembo She obtained uni-

versal respect by her piety and prudence, and her patron-

age of men of letters, and died in 1520 In fact, although

intelligent and highly educated she was essentially R
common-place woman, incapable from every point of view

of the atrocities imputed to her by libellers in Jer own
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day, and by poets and roniaTicera o^r since. Sho has

suffered vicariuusly for Ler father and brolber. See espe-

cially her latest bistorian, Grogoruvms {Lucreiin Bonjia,

1874), wliose ffoluiiio? ontaiu a mass of most interest-

ing information, especially relating to Lucretia's early

years, but wbose vindication of ins 'lieroine inigbt bave

been mucb more decided Tbe English biography by

(Jilbert is well intended, but devoid of literary or historical

value

liOROO SAN DOiVNlNO, a walled town of Italy', in

(he province of Parma, and capital of a circondario, is

situated on tlio Stiroiic, a sub-tributary of the Po, about

15 miles W of Parma on tbe railway to Milan. Besides

its cathedral, a building of the 13th century, in the

Lombard style, adorned with rude sculptures, it possesses

& castle and fort, a theological seminary, a college, a music

school, and a remarkable institution for mendicants. Tbe
spinning of beiiip and silk and tbe manufacture of glass

'ire Its principal industries. Borgo is identified with

Fidentia, memorable in ancient history for the siege sus-

tained by M, Lucullus, one of Sulla's generals, against the

forces of Carbo. It is mentioned as a municipium by Pliny,

but seems afterwards to bave sunk to a raoro village. In

304 it was tbe scene of tbe martjTdora of Saint Domninus,
from whom it has derived the distinctive part of its modern
name. During the Hohenstauffen dynasty it was an
imperial possession, and in 1501 it became the seat of a
bishop. Population, 10,855.

BOROOGNONE, Ambrooio. See Fossano.
BORGU, or Bauba, a large district in tbe interior of

Africa, bounded on the E by the Niger, on the S. by
Yoruba, on the W, by Dahomey, and on the ii. by
Gurira. It is about thirty days' journey in length .and

eleven in breadth. It has generally a level surface, though
crossed by a considerable range of mountains. The soil is

mostly fertile, and tolerably cultivated, producing in abund-
ance corn, yams, plantains, and limes. The cattle are

numerous and of excellent breed, and there is a copious
supply of all the species of game that prevail in Africa.

iV considerable inland trade between Haussa and tbe coast

passes through this territory. When Clapperton entered

it from Eyeo, he was warned to be on bis guard, as tbe

people were the greatest robbers and plunderers in all

Africa, but he found this bad report altogether unjust.

Pbo people wore honest, cheerful, obliging, good-humoured,
»nd communicative. Tbe district of Borgu is divided

into a number of states, of %vhich tbe smaller, such as

Boussa, Wawa, Kiama,-and Lugu, are dependent on the

Fellatah kingdom of Gondo, while Kiti is ruled by a
powerful and indepe'Sdent chief, who is frequently s]iokcn

of as sultan of Borgu. Wawa and Kiama are important
commercial cities. Boussa was the scene of the- dis-

astrous fate of Mungo Park in 1805.

BORING Tbe methods and apparatus of boring will

be found noticed under tbe different industries in which it

19 employed. See Artesiajj Wells, Blasting, Coal,
Gu.vs, itc

BOKISSOGLIEBSK, a town of Russia, in the govern-
ment of Tamboff, 11

J
miles S.E. of that city, in 51° 22'

N lat. and 41° 4' E. long., on the left bank of the River
Vorona. It was founded in 1040 to defend tbe southern
frontiers from the incursions of the Crira Tatars, and in-

1696 was surrounded by wooden fortifications by command
U Peter I. The public buildings include four churches, a

hospital, and two schools, tbe principal industries are the
preparation of wool, the maunfacturo of cast-iron, soap-
iioiling, tallow-melting, and brick-making; and the trade,

i>'bich is decidedly important, consists in gttun, wool, cattle,

t-nd leather. There are two annual fairs, and markets twice
u »ccek. Population in 1807. 12.254.

BORKU, or Borgu, a country in the mterior of Africa,
situated between the i7th and 20th parallels of N. lat.,

and between 18° and 21° E. long., and forming part of

tbe great Soudan region. It is bounded northwards by
the Tibcsti .Mountains, and is in great measure occupied by
lesser elevations belonging to the same system ; to tbe soutti

or rather south-west lies the Bodelo basin, from which it

is separated by a narrow stretch' of higher ground. The
climate is much better than that of the neighbouring

countries to the south and east ; but the eastern tradc-wind»

blow persistently with great violence, being strongest from
early morning till about three p.m. The light sand
that covers a large part of the country is drifted by it into

countless heaps, that change their shape and position froiu

day to day. It is plain, from the fish-skeletons stifl

strewing tbe ground, that a considerable portion of tba

south of Borku has at no very distant day been like Bodele

and other districts under water. At-present the irrigated

aud fertile portions consist mainly of a number of valleys

separated from each other by low and irregular limestone

rocks. Of these the most important are Jin, Nguro,

EUeboe, and Kirdi in the south, and Bodo, Tiggi, and Jarda

in the north. They furnish excellent dates, of about

twelve different sorts. The northern valleys and Jin are

inhabited by a settled population of about 5000 people,

known as the Donosa or Dosa ; the others are mainly visited

by nomadic tribes. The Uelad Sliman, a powerful Arab
tribe, claim Ihe lordship of the land, but have to share

their authority with another tribe known as Mgbarba which

immigrated from Barca about 1860. They do not inhabit

tbe country of Borku, but give proof of their claim to

possession by plundering the valleys every three or four

years. In the end of J851 Dr Barth and Dr Oberwcg

joined an army despatched by tbe sultan of Bornu for tbe

conquest of the region east of Lake Chad ; but tbe army
was defeated and put to flight, and tbe travellers were

disappointed in their expectation of reaching Borku. Dr
Nachtigal spent some time in the country in the year

1871, and gives an aceountofhis sojourn in tbe ZeiUchrift

der Gesflhchaflfur Erdkunde zu Berlin, 1873.
• BORLASE, WiLLLiil, a learned antiquary aud naturalist,

was born at Pendeen in Cornwall, of an ancient family,

February 2, 1C90. He was educated at Exeter College,

Oxford, where he took his degree as master of arts. I»

1720 he was ordained as priest; ho was instituted it>

1722 to the rectory of Ludgvan, and in 1732 was prescnteA

to the vicarage of St Just, bis native parish. In tbe parish

of Ludgvanare rich- copper works, abounding with mineral

and metallic fossils, of which he made a collection, and thu9

w.is led to study somewhat minutely the natural history of

tbe couuty In 1750 ho wna admitted a fellow of the

Royal Society ;
and in 1753 he published, in folio, li

0.x ford, bis Anti/fuitiea of ConavaU, a second edition of

which was published at LondoUj 1769, with the title of

An/iijuilief, JlisUrrUal and ilomtmental, of t/a County of

Cornwall; consisting of sneral Essays on the Ancient

Inhabitants, Drutd Superstition, Customs, and Jiemains of

the most remote Antiquity in Britain and the British IsleSt

exemplified and proved -by Monument! now extant i»'

Comwatl and the Sciily Islands ; with a Vocabulary of the

Comu-British Language. His next pubhcatioii was

Observations on the. Ancient and Present State of (he Island)

of Sciily, and their importance to tlie trade of Great Bnlatn,

Oxford, 1756, 4to, which had previously been printed in

the Phil. Trans In 1758 appeared his ^'illural liistnr^

ofCornuall. Oxford, folio. He presented to the Ashniolcan

Museum a variety of fossils and antiquities, which he had

described in his works, and for bis benefactions received

the thanks of the university, and the degree of LL.D. He
died Auguit 31, 1772 Borl.ase was well acquainted wilb
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most of the leading literary men of the time, more
particularly with Pope, with whom he kept up a long

correspondence, and for whose grotto at Twickenham he
furnished the greater proportion of the fossils and minerals.

His letters to Pope, St Aubyn, and others, with answers,

fill several volumes of MS. There are also MS. notes on
Cornwall, and a complete unpublished treatise Concerning

the Creation and Deluge. Some account of these MSS.,
with extracts from them, will be found in the Quarterly

Review, October, 1S75. Borlase's memoirs of his own life

were published in Nichol's Literary Anecdotes, vol. v.

BORN, Ig.vatius, B.\ro.\ vo.v, an eminent mineral-

ogist and metallurgist, was born of a noble family, at

Karlsburg in Transylvania, in 1742 He was educated

in a Jesuit college at Vienna, and entered that order,

which, however, after sixteen months, ho quitted. After

studying law at Prague ho travelled into Germany, Holland,

and France. On bis return to Prague he engaged in the

study of mineralogy. Austria produces various metals in

considerable abundance, and the administration of the

revenue arising to Government from this source is con-

ducted by local boards, under the control of the chamber
of mines at Vienna. This administration offers a field of

Eome preferment ; and Von Born was received into the

department of the mines and mint at Prague in 1770.

About this time ho met with an accident which nearly

proved fatal, in the course of a journey through Transyl-

vania Having entered a mine at Felso-Banya, whilst the

air was charged with arsenical vapour, he was stupified for

filteen hours, and long afterwards suffered from a cough
and general pain. Some time after this accident he was
affected with violent colic?, and in the latter part of his life

was deprived of the use of both legs. These calamities,

however, did not repress the »clivity of his mind. He had
to give up his assessorship of the mining council, but con-

tinued to produce works on mineralogy which won him a
European reputation. He met with much opposition in

attempting to introduce analgamation in Hungary, in place

of smelting and cupellation, for extracting silver from the

ores. His opponents endeavoured to prove his process

inferior to that already in use; and, after it had been tried

successfully, pronounced it to be merely the old Spanish

process of amalgamation. The emperor, however, ordered

that his method should be employed in mines belonging to

Government, and that he should receive a third part of

the savings arising from the improvement dunng the first

ten years, and 4 per cent, of this third part for the next

twentyyears. In 1766 he wasappointed by Maria Theresa

to arrange the imperial museum at Vienna, where be was

made councillor of state, and continued to reside until his

death. Von Born attempted satire with no great success.

The Staats Perucke, a tale published without his know-

ledge in 1772, and an attack on Father Hell, the Jesuit,

and king's astronomer at Vienna, are two of his satirical

works Part of a satire, entitled Monackologia, in which

the moriks are described in the technical language of natural

history, is also ascribed to him.' Von Born was well

acquainted with Latin and the principal modern languages

of Europe, and with many branche's of science not imme-
diately connected with metallurgy and mineralogy. Uc
took an active part in the political changes in Hungary
After the death of Joseph, the diet of the states of Hungary
rescinded many iiinovations of that scheming ruler, and
conferred the rights of denizen on several persons who had

been favourable to the cause of the Hungarians, and,

amongst others, on Von Born At the time of his death in

1791, he was employed in writing a work entitled Fnsli

Leopoldini, probably relating to tht prudent conduct of

Leopold II,, the successor of Jasepb, towards the Hun-

garians.

BORNE, LuLaIO, German political writer and satirist,

of Jewish family, was born ISlf May 17S6, at Frankfurt-
on-the-Main, where his father, J"3kob Baruch, carried on
the business of a banker. He studied first at Berlin, where
he became acquainted with Schleiermacher and the famous
Henrietta Herz, and afterwards at Halle, intending to enter
the medical profession. His inclinations for pure literature

proved too powerful to allow him to carry out this design,

and in 180G he removed to Heidelberg in order to study
financial and political economy. Two years later he took
his degree at Giessen, and in 1811 he received an appoint-

ment in the bureau of police in his native town. The
reconstitution of Frankfurt as a free city after the fall of

Napoleon's power in Germany soon deprived him of a
situation which was but little suited to his tastes or abilities.

He then devoted himself to Lterature, and for a time edited

a newspaper entitled Staats-Ristretto, which was quickly
suppressed by the Government on account of its liberal

toiTe and the boldness of its criticisms. The same fate

attended his next venture. Die Zdlschwingen, which ap-

peared for only four months. In 1817 he renounced his

Jewish faith and took the name of Borne, by which he is

always known. From 1818 to 1821 he edited Die Wage,
a paper particularly distinguished by its lively political

articles, and by its powerful but sarcastic theatrical criti-

cisms. For some years after the suppression of his paper,
Biirue resided principally in Paris, Hamburg, and Frank-
furt. After the July revolution (1830) he hurried to Pans,
expecting to find the newly constituted state of society

somewhat in accordance with his own philosophic views

;

but in this hope he was completely disappointed, and the

bitterness of his anger lent additional force to the satirical

letters he began to publish in his last literary venture. La
Balance. While advocating his favourite scheme of a
closer union between Franco and Germany, he assailed

with unsparing sarcasm and polished wit the German
dynasties, whom he looked upon as the great opponents of

liberalism. He died at Paris in 1837. Borne's works are

remarkable for brilliancy of style and for a thoroughly
French vein of satire. His most elevated piece of criticism

13 the Denkrede auf Jean Paul, in which he shows him-

self fully able to appreciate the great German humourist.

The ifemel der Franzosenfresser may be taken as a sped
men of his unrivalled powers of sarcasm. There have

been several complete editions of his writings, the latest

being that of 1802, 12 vols., Leipsic; his life. has be*;i

written by Gutzkow, 1810.

BORNEO, one of the largest islands of the world, is

situated about the middle of the East Indian Archipelago,

and lies immediately under the equator, betwen 7° N. and
4° 20' S. lat., and between 109" and 1 18° E. long. It forms i.

kind of irregular hexagon, and its aiea is estimated by Ergel-

hardt at 289,000 Ehg. square miles (more than double the

area of the United Kingdom). Its coastline is much less

broken than that of most of the neighbouring islands; and

though there are some extensive hays, such as Maludu in the

nortn and Sarawak in the west, none of them are so deep' as

greallyto interfere with the regularity of its contour. A large

proportion of the seaboard is of alluvial formation ; and id

various districts the deposition of new land is very per-

ceptibly going on. The whole of the ground, for example,

to tho west of the Kandang Mountains in the kingdom of

Landak has been gained from the sea during the lost four

centuries, and it is evident that many smaller islands

which fringed the coast in former times have been incor-

porated with the mainland. This process of extension goes

on all the more rapidly, because the neighbouricd sea 13

very shallow, except on the eastern side. . -^

Of the interior of the island a considerable part nas been

only partially explored, so that the physical features can
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hariHy be given witt aufiicient precision and detail. The

«. general character of the country is mountainous, though

none of the ranges and few of the individual peaks attain

to any great elevation The centre of the island seems

to be occupied by a kind of table-land, with which the

principal chains connect themselves more or leas directly.

Of these the most extensive may be traced from Cape

Datb, on the west coast, in 2° 5' 24" N. lat., northwards

through the length, of the island, which it divides as water-

r-'DCSi
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shed into two portions, a north-western of comparatively

narrow dimensions, and a south-eastern comprising the rest

of the island. The different parts of the chain are known
by various local names, as the Krirabang or Bayang-Miut,

the Batang-Lupar, the Madi, and the Anga- Anga Mountains.

In the north-west corner of the island it attains its highest

jclevation in Kini-balu, or St Pietersberg, which is gene-

rally supposed to be the highest peaTc in the whole island.

According to the trigonometrical measurement of Capt.

Belcher the summit is 13,G98 feet above the level of the

sea, but this was in 1851 reduced to 9500 by Messrs Low
and St John, who were the first to jlsceud the mountain.

A second great chain, knov,-n as the Kaminting Mountains,

Kl retches south-west from the Apga-Anga, and fills tlie

south-west corner of the island with numerous offshoots and

underfalls ; and a third starting from the same quarter

etrikas first south-east and then south along the southern

part of the eastern coast, and is known as the Meratu
Mountains. A fourth chain, of which the most important

part boars the name of Sakuru, runs almost due east to

Cape Kfliniungun;

Unlike the most of the larger islands of the archipelago,

nnd in remarkable contrast with Java, Borneo seems to

possess no active volcanoes. Many of the peaks, however,

bear distinct evidence of former activity in regular craters,

now in some cases forming lakes of salt water. The
prevailing rocks are limestone, slate, sandstones, con-

jllomcratcs, and on the mountain tops syenitic granite.

The limestone hills are remarkable for the number of their

raves, many of which, such as those of Kurabary, are a
source of wealth to the natives, as they afford shelter to

swallows that build edible nests.

The island, which is abundantly .supplied with rivers and
streams, may be hydrographically divided into five princi-

pal versants. Of these the shortest lies along the north-

western slope of the Krimtang and Kini-balu range, and
discharges its waters into the Chinese Sea. The most im<

portant of its rivers are the Sarawak, the Batang-Lupar,

the Seribas, the Rejang (which is navigable for 140 miles),

the Barara (about half a mile wide at its mouth), the

Limbang or"Bruni River, the Tewaran, the Bintulu, and
the Tampasuk, the last two having their sources in Mount
Kini-balu itself. In the south-western versant the largest

river is the Kapuas, which, rising towards the centre of

the island,' in about 114° E. long., falls, after a long and
winding course, into the sea between Mempawa and
Sukkadana. It has eight navigable mouths, and at

Sintang, where it receives the Melawi, its principal

tributary, it has a breadth of 1072 feet and a varying depfh

of 6 to 11 fathoms. The Banjermassin or Barito, which

is the master stream of the southern versant, rises in the

Kuti-Laraa Lake, and reaches the Sea of Java in 114° 30'

E. long. Its upper channel is greatly interrupted by rocks

and waterfalls, but the lower part of its course is wide and
navigable, and traverses a rich alluvial district. Cross

branches unite it with two rivers of considerable size

towards the west, the Little Dayak or Murung and the

Great Dayak or Kahayan, and still further west are the

independent rivers Mendawi, Sampit, Pembuang or Surian,

and Kota-Waringin. Passing over the south-east corner

of the island, which is watered by a large number of short

mountain streams, we reach the one great river of the

eastern versant, the Kuti (Coti) or Mahakkan, which, rising

in Mount Lassan-Tula, flows east, with a rapid and sinuous

course, and falls by numerous mouths into the Strait of

Macassar. Most of the rivers of the northern versant ars

comparatively small, as the island narrows into a kind of

promontory. Besides the Sebuku, which rises in Mount
Pentyieangan and falls into the sea at Temelingan, the

Berou, the Qunong-Tebur, and the Bulungan are all

worthy of mention.

Among the lakes of Borneo that of Kini-balu, near the LAn.
mountain of the same name, is regarded as the largest,

but many others are of considerable size" The Danau
Sriang, for example, on the Kapuas River, is, according

to Dr E. van Martens, larger than the Lake of Constance.

In the vaUey of the Banjermassin are the Babi and the

Pamingir (or Telaga) lakes, the latter of which supplies

nearly all the inhabitants of the kingdom with fish ; and

in the district of Sintang there is an extensive sheet of

water, on the Kapuas-Tawang, which was discovered in

1825, and is known by the various names of the Luar,

Sumbah, Malayu, or van Capella'j Lake.

In spite of the equatorial position of the island ila Climsif

climate is nowhere oppressive, and in many places might

almost be called temperate. At Pontianak, for example,

which is almost under the equator, the mean reading of the

thermometer is 82°, while it varies from 76° to 79° at

snnrise, and hardly ever, even at noon, exceeds 92^ The

difference between the rainy season and the dry is not

rigidly marked ; the atmosphere ia moist all the year round,

and while, on the one hand, there is hardly a day of con-

tinuous downpour, there is hardly, on the other hand, a day

without a shower. During the rainy season, which extends

from November to May inclusive, the torrents, vhile they

last, are tremendous, and the wind is frequently violent.

Over such an extensive area there is, of course, great variety

in the climatic character of different districts, especially

when viewed in relation to health. Some places, as Bidi, Health,

for example, are notoriously unhealthy ; but from the

statistics of the Dutch Government it appears that the

European has in general no more to fear in Borneo than in

the island of Java. Among the native races the prevailing

diseases are principally those that arise from bad food or

want cf cleanline?'=. Scrofula is common throughout the
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'countty and elephantiasis is frequently met with on the

coast. Small-pox, dysentery, and fevers are thf- usual

epidemics ; and ophthalmia sometimes attacks whole tribes.

About a sixth of the native population in some quarters

suffer from a kind of ringworm, called kurab, which is

identified with herpes farinoms. Consumption is not
unconunon.

The mineral inrealth of Borneo is greai and varied,

including diamonds, gold, platina, quicksilver, cinnabar,

copper, iron, tin, antimony, petroleum, sulphur, rock-salt,

marble, and coal. Landak and Pontianak are the best

diamond districts, and Sambas, Landak, Montrado, and
Borneo Proper furnish the greatest quantity of gold. The
annual amount of gold collected in the island cannot be
ascertained ; but the amount exported from Bruni in 1870
was 5789 dollars. Coal of excellent quality is found in the

valleys of the Baojermassin, the Kuti, the Gunong-Tebur,
and the Melawi, as well as in Sarawak, and in the island of

Labuan. The Kuti depoiit was discovered in 1845 or

1846 above Samarinda, and has since been struck in a

number of places along theimaiu river and several of the

tributaries. A mine was opened at Pelarang, but does not

eeem to be at present worked. Another, however, at

Pengaron,, on tlJe Riam Kiva, yields annually about
9000 or 10,00(non3. The coal-fields in Borneo Proper
were conceded to Sir James Brooke in 1846, and since

1868 have beett in the hands of the Oriental Coal Com-
'pany, which has as' yet taken no advantage of its

rights. Antimony was discovered to be a Bornean product

by Mr J. Craufurd, the well-known geographer, who,
in 1825, learned^ that a quantity had been brought to

Singapore by a native trader as ballast The supply is

practically unlimited, and the chief mine is at Bidi in

Sarawak
The fauna of BDrneo comprises a large variety of species,

many of which are numerically of great importance. Among
the Quadrumana, which are very well represented, the

most remarkable is the orang-outan (or mias, as it is called

by the natives), an animal only to be found elsewhere in

the Island of Sumatra. It freqileits the low-lying districts,

especially in the neighbourhood of the Dyak plantations.

The wawah, a kind of gibbon, several Semnopitheci (as the

longnosed ape and the golden-black or chrysomelas), and the

large-eyed Stenops tardigradvt ST8 also worthy of mention.

The larger beasts of prey seem to be altogether wanting, so

that little check is put on the natural fecundity of the

graminivorous species. A small panther and the Felis

macrocelis are the largest animals of the cat-kind known
;

for though the tiger has sometimes been reported to occur

in the mountains, its presence has never been verified.

The Malay or honey bear is very common. The rhinoceros

is founc on the north-west coast, and the elephant,

introduced by the Chinese or Portuguese, in the neighbour-

hood of Cape Unsang. Wild oxen of the Sunda race are

not uncommon ^ and the whole island swarms with droves

of wild pigs, which are distinguished by a curious

protuberance of hair on each, side of the head. These

furnish food not only to the Dyaks, who are very fond of

the flesh, but also to the crocodiles' that abound in the

principal rivers. Three or four species of deer are

enumerated, one of which, the pelandok of the Malays, is

remarkable for its smallness and beauty. Squirrels,

porcupines, civet-cats, rats, bats,, and lizards are well

represented, and snakes of various kinds, from the boa

constrictor downwards, are abundant, while the marshy
districts swarm with frogs and leeches. The latter attach

themselves in a most troublesome manner to the passing

traveller. A remarkable flying-frog was discovered by Mr
Wallace. Birds are comparatively rare in many quarters

;

the most important being eagles, vultures, falcons, owls.
J

hcirn-bills, cranes, pheasants,—notably the Argus-pheasant,

—partridges, ravens, croWs, parrot8,woodpecker3, doves, and

swallows. The Ct/pseius escutentus, or edible-nest swallow,

is very common. Mosquitoes and sandflies are the chief

insect pests, and in some districts are very troublesome.

There is also a kind of ant called the svynpit-api or fire-ant,

the sting of which is very painful. The lepidopterous insects

are remarkable for their number, variety, beauty, and size.

In one favourable situation Mr Wallace caught liiO different

species of moths in one night. The Coleoptera are -.0 less

numerously represented, as, indeed, might be expe ted. in

so ichly-wooded a region. The lakes and riVer^, as well

as the surrounding sea, abound with 'fish. Dr Eleeker in

his " Bijdragen tot de Kennis der Ichthyologische Fauna
van Borneo," in the Naluurkvndig Tijdschrift van Nederl.

Ind., describes 176 species which he obtained during his

residence in the island.

The domestic animals of Borneo are few both in number
of species and for the most part in number of individuals.

The character of the country has prevented the development
of pastoral modes of life. In some districts, as in tlie

neighbourhood of Ambong, there are bullocks of the
Brahmin breed, about thirteen hands high ; the bufialo is

sometimes employed in agriculture ; and sheep and goats

occur. The cat and dog are both (Jomesticated. A few
horses, introduced by Europeans; and only possessed by the

wealthier classes, are found in Banjermassin and Sarawak.

The flora of Borneo is very rich, the whole surface of Pknla
the island being clothed in luxuriant vegetation. The king

of the forest is the tappan, which, rising to a great height

with a single branchless stem, is crowned with a splendid

dome of foliage. From the wood of this tree the chiefs

construct their official seats. The iron-wood, so remarkable

for vhe durability of its timber, is abundant ; it is used
by the natives for the pillars of their houses, and forms an
article of export to China. It is almost rivalled by the

kayu temesv ia hardness. In all about sixty kinds of timber

are furnished ia more or less profusion. Palm-trees are

abundant in great variety, including the nipa, cabbage, fan,

cocoa-nut, and sago palms ; the two last aflord large supplies

of food to the natives. Gutta-percha, camphor, cinnamon,
cloves, nutmegs, gambir, and betel-nuts are all produced

in the island ; most of the tropical fruits flourish, such as

the mangosteen, the lansat, rambutan, jack, jambon, and
blimbang ; nor must the wonderful durian be forgotten,

of which Mr Wallace enthuoiastically declares that it is

worth a voyage from Europe to taste it. It is a large fruit

with an exceedingly strong spiked outer covering, and not
unfrequently . inflicts severe wounds by falling on the

passers by. Yams, potatoes (an indigenous sort), melons,

pumpkins, cucumbers, pine- pples, and bananas, sugar,

pepper, cotton, and tobacco we cultivated, though not as

yet on a very extensive scale In the south-eastern division

of the Dutch territory the export of cotton was in 1854
1795 picols. The product of the wild plant is very good,

and is exported from Borneo Proper. Among the more
beautiful of the flowering p ints are rhododendrons, orchids,

and pitcher-plants,—the lait reaching a most extraordinary

development, especially in the northern districts about Kini-

balu. Epiphytous plants are very common, many that ar9

usually independent assuming here the parasitic character.

The Vanda Lcnini, for example, " grows on the lower

branches of trees, and its strange pendent flower-stalks

often hang down so as almost to reach the ground." Ferns
are abundant, but are not so varied as in Java ; Mr Wallace
collected fifty species.

The population of i Borneo consists of a considerab'ft

variety of races, of very different origin, and of different

degrees of civilization. The most important numericaliT

are the Dyaks, the Malays, the Chinese, and the Buginesc
,

IV. — S
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and, from their poluical induence, the Arabs and the

Dutch.

[, .,,j The Dyaks, Dayaks, oi Dayakkera are generally regarded

as the most aboriginal For themselves they have no general

designation , but, broken as they are into numerous tribes,

they are distinguished by separate tribal names, many of

which seem to be merely the names of the rivers on which

their settlements are situated. Though regarded by the

Malays as aliens, and looked down upon as almost beneath

humanity, they belong to the same race. Separation, how-

ever, must have taken place at a very early date. Kessel,

who has attempted to form a classification of the Dyaks

according to their ethnographical affinity, divides them

into five principal branches. The first of these, which he

calb the north-western, includes the natives of Sadong,

1
Sarawak, Sambas, Landak, Tayan, Melionow, and Sangow.

'They all speak llie same language, and &re remarkable fo;-

tbeir dependence on the Malay princes. The second

branch, which is called emphatically the Malayan from its

greater retention of Malay cnaracteristics, occupies the north

coast in Banting, Batang-Lupar, Rejang, and part of the

valley of the Kapuas. To the third or Parian, branch

belong the Dyaks of the rivers Kuti and Passir, who are

said to speak a language like that of Macassar. The fourth

consists of the Beyadjoes, who are settled in the valley of

the Banjermassin ; and the fifth and lowest comprises the

Manketans and Punans, who are still nomadic and ignorant

of agriculture. In stature the Dyak is rather above the

Malay, while still considerably shorter than the average

European. He is rather slightly built, but is active and

capable of enduring great fatigue. His features are dis^

tinctly marked and often well-formed, though the cheek-

bones are higher and the nose more ritrouase than agrees

with the European standard. The forehead is generally

high, and the eyes are dark ; the hair is black, and the

colour of the skin a pure reddish brown, that frequently, in

the female, approaches to a Chinese complexion. In

general neither beard nor whiskers afe present, but this

does not hold of all the tribes. In dress there is con-

siderable variety, great alteiations having resulted from

foreign influence. The original and still prevailing style is

very simple, consisting of a mere ckawat or waistcloth,

generally of blue cotton, for the men, and a tight-fitting

petticoat for the women, who acquire a peculiar mincing

gait from its interference with their walking. The favourite

ornaments of both sexes are brass rings for the legs and
arms, hoops of rattan decorated in various ways, necklaces

of white and black beads, and crescent-shaped ear-rings of

a large size. 'Tattooing is commonly practised by most of

the tribes. The men usually go bare-headed, or wear a

bright-coloured kerchief. The custom of betel-chewing

being almost universal, the betel-pouch worn at the side is

a necessary part of the equipment. The weapons in use

are a klnearyov curved sword and a long spear. The bow
IS unknown, but its place among some tribes is partly sup-

plied by the sumpitan, or blowpipe, in the boring of which
they sliow great skill. When going to war the Dyak
invests himself with a strong padded jacket, which proves

no bad defence. Not only is it a custom with many tribes

to preserve the skulls of their slaughtered enemies as

irophios of their success in war ; but, as the possession of

a certain number of human heads is necessary before a man
cm be admitted to some of the most important of his social

privileges, it is usual for the young men to go out on
privatB head-hunting excursions. The customr however, is

dying out before the influence of civilization.

The Dyak is decidedly intelligent ; his memory is tena-

cious, and his powers of observation good. Unacquainted
111 his natural state with both reading and writing, his

optituile fur acquiring these arts is greatly praised by

missionaries. In moral character he is far superior to the

civilized Malay, being unsuspicious and hospitable, and
honest and truthful in a striking degree. The various tribes

difl'er greatly in religious ceremonies and beliefs, and it is

hard to give a satisfactory idea of them. They have no
temples, priests, or regular recurrence of worship ; but the

father of each family performs such rites as the exigencies

of each day demand. A supreme god seems generally

acknowledged, but subordinate deities are supposed to

watch over special departments of the world and human
affairs. Sacrifices both of animals and fruits—and in some
cases even of human beings—are ofi'ered to appease or

invoke the gods ; divination of various kinds is resorted to

for the purpose of deciding the course to be pursued in any
emergency ; and cnminals are subjected to the ordeal by
poison or otherwise. There is a very strong belief in the

existence of evil spirits, and all kinds of calamities and
diseases are ascribed to their malignity. Thus almost the
whole medical system of the Dyaks consists in the applica-

tion of appropriate charms or the offering of conciliatory

sacrifices. Vlany of those natives who have had much
intercourse with the Malays have adopted a kind of mongrel
Mahometaiiism, with a mixture of Hindu elements. The
transmigration of souls seems to be believed in by some
tribes ; and some have a system of successive heavens rising

one above the other very much in the style of the Hindu cos-

mogony. Id the treatment of their dead the same variety

prevails as in other things—they are sometimes buried,

sometimes burned, and sometimes elevated on lofty frame-

work. The Dyaks have no exact calculation of the year, and
simply name the months first month, Second month, and so

on. They calculate the time of day by the height of the

sun, and if asked how far distant a place is can only reply

by showing how high the sun would be when you reached

it if you set out in the morning. In agriculture, navigation,

and manufactures they have made some progress. In a few

districts a slight sort of plough is used, but the usual

instrument of tillage is a kind of cleaver. Two crops,

one of rice and the other of maize or vegetables, are taken,

and then the ground is allowed to fallow for eight or ten

years. They spin and weave their own cotton, and dye

the cloth with indigo of their own growing. Their iron

and steel instruments are excellent, the latter far surpassing

European wares in strength and fineness of edge, Their

houses are neatly built of bamboos, and raised on piles a

considerable height from the ground ; but perhaps their

most remarkable constructive effort is the erection of sus-

pension bridges and paths over rivers and along the front

of precipices, in which they display a boldness and in-

genuity that surprise the European traveller.

The Dyaks speak a variety of dialects, most of which are

still very slightly known. The tribes on the coast have

adopted a great number of pure Malay words into common
use, and it is often hard to ascertain their own proper

synonyms. The American missionaries have investigated

the dialects of the west coast (Landak, ic), and their

Rhenish brethren .have devoted their attention to those of

the south, into one of which (that of Pulu Petak) a cotaplete

translation of the Bible has been made. Mr Hardeland,

the translator, has also published a Dyak-German dictionary.

(See Vocabularies in St John's Life in the Foretti.) On
tho authority of the sultan of Bruni, who in 1824 visited

Singapore, Crawfurd asserts that of the i-rty wild tribes

that inhabit Bruni, eight had completely, and five partially,

adopted the Malay si>eech. The dialect of the Kayana

seems to be one of the purest,— nine-tenths of its words hav-

ing no cognates in the other languages of the archipelago.

For on account of tho Malays the reader must be Chin'«t

referred to a separate article, but the Chinese require li-''''

more particular notice. They seem to have b«eji the
'^^'^
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first civilized people who had dealings with Borneo : their

own annals speak of tribute paid to the empire by Pha-la

on the north-east coast of the island as early as the 7th

century, and later documents mention a Chinese coloniza-

tion, in the 15th. The traditions of the Malays and
Dyak8» support these statements,—the people of Bruni

regarding themselves as partly of Chinese descent, and the

annals of Sulu recording an extensive Chinese immigration

about 1575. Bs this as it may, tie flourishing condition of

Borneo in the 16th and 17th centuries was largely due to

trade with China. The Chinese founded in the 18th century

an important colony in Bruni ; but their numbers were

lessened by the bad treatment of the princes. The Malay
chiefs of other districts invited them to come and develop

the mineral wealth of the country, and before long they

were to be found in considerable numbers in Sambas,

Montrado, Pontianak, and elsewhere. They were at first

forbidden to engage in commerce or agriculture, and pre-

vented from wearing fire-arms or possessing gunpowder.

About 1779 the Dutch acquired immediate authority over

all strangers, and thus had the means of controlling the

new colonists, who soon proved themselves rather trouble-

some. Their numbers continually increased, and they

pushed inland to new mineral districts, forming friend-

ships and contracting marriages wiih the Dyaks. For the

Itetter management of their affairs they entered into ex-

tensive associations, which gradually assumed more and
wore of a political character until they were almost regular

confederacies. This rendered them at once more disposed

and more able to assert their claims to independence

;

and it cost both the Dutch Government and the Rajah

of Sarawak several severe contests to bring them to terms.

They form at the same time one of the most valuable

elements in Bornean civilization, and are an industrious,

intelligent, and well-educated race. It would be hard to

find a man among them who cannot read and write ; and
their first care in a new settlement is to found a school.

The greater part of those on the west coast are emigrants,

originally from the northern boundaries of Quang-tung
andQuangsi. They are rough, stern, and quarrelsome. A
more polished class come from the coast district of Amoy,
and look down on their ruder fellow-countrj-men, from

whom they keep themselves markedly distinct. The
former class are called Kehs by the Bornsans, and the

latter Ollohs.

Stili»tics In regard to the number of the population of Borneo it is

of PopuU difficult to arrive at anything like a satisfactory estimate.
''"" The inland districts seem to bo very thinly inhabited

;

and the Dyaks increase in numbers at a very slow rate, in

spite of their being both a healthy and moral people. This

is attributed by Mr Wallace mainly to infccundity on the

part of the women brought on by the excessive labour to(which they are subjected from early girlhood. The popula-

tion of the Dutch territory was stated in 1871 at 335,677

natives and 131 Europeans in the western division, and at

847,846 natives and 320 Europeans in the south-eastern,

making a total of 700,336 ; but the statements rest on

little better than conjecture. If they approximate to the

truth, the population of the whole island may be set down
at between 1,000,000 and 2,000,000. Earlier estimates

carried the total as high as 3,000,000.

T«riiori»i Borneo is politically divided into Borneo Proper or Bruni
ii<- -inns, (inclusive of Sarawak), the territory of the sultan of Sulu,

and the Dutch possessions and protectorate. Bruni is an
Bi' ICO independent country, governed by a sultan, who is nom-
I'rKiier. jnally absolute ; but the real power is distributed among

the subordinate r' iefs, who act each as much as possible

as his own master. The inhabitants are all serfs of

the sultan or the chiefs, who may dispose of their

property, their wives, or their children in the "nort

arbitrary manner. Mahometanism is tha state re'.igion.

The capital, also called Bruni, is a large and flourishing

city. The estimates of its population have all along greatly

varied. Among the most recent is one which makes it

30,000 or.40,000, while the population of the whole king-

dom is given at 225,000. A considerable traffic is carried

on with Malacca, Singapore, China, Rio, Sambas, Ponti-

anak, and other places in the Dutch possessions. There
is an extensive fishing in the river, the produce of which
furnishes the people with a large proportion of their food.

The fishermen form a distinct caste, and the same is the

case with the workers in brass, the blacksmiths, the gold-

smiths, the matmakers, etc. The manufacture of goldlaca

and silk embroidery is carried to great perfection. For
accounts of Sarawak and the Sulu territory the reader is

referred to separate articles.

The Dutch territory forms two great divisions, the Dutd;

western and the south-eastern. The western, governed ternturj

by a resident, is subdivided into two parts, Pontianak

and Sambas, the former administered by the resident hmv
self and the latter by an assistant-resident and the sultan

of Sambas. Pontianak includes Landak, Tajaii, Mampawa,
Sintang, Selimbou, Upper-Kapuas, and Montrado, while to

Sambas belong the districts- oi Pamangkut and Seminis.

The south-eastern division is subdivided into an eastern and

a southern part. Under the southern are Kota-Waringin,

Pembuang, Sampitite, Great and Little Dyak, Bekompai,

Duson, Banjermassin, and Tanah-Laut; and under the

eastern are Tanah-Bumbu, Kusan, Passir, Kuti, Sambi-
liung, Gunong Tcbur, Bulungan (the three last being also

known as Berou), and the Tidung lands. The east coast,

from Sebamban in Tanah Bumbu to Kaniungan in I°3' N.
lat., belongs immediately to the Dutch Government. In

the western division several important military roads have

been constructed, and the resources of the country are being

opened up.

Borneo has never, as faras wehaveinfonnation, formed a History,

political unity ; and even its physical unit}' as an island is

so little known or considered by its native inhabitants that

it pos.sesses in their languages no general designation.

As a natural consequence Borneo has no proper history.

The island was first discovered by European navigators in

the beginning of the IGth century, according to one account

by Lorenzo de Gomez, a Portuguese, in 1518, and according

to another by Don Jorge de Menezes in 1526. Before

long commercial relations were formed with the natives by

the Portuguese traders, at first in the city of Bruni itself,

and then in various other maritime states. In 1573 their

Spanish rivals tried to oi)en a connection with Bruni, but

their attempts were without success tdl the sultan being

dethroned appealed to them for assistance, and was restored

in 1580. From that time they kept up intercourse with

the country, but it was not unfrequently interrupted by

war. In 1G45 an expedition was sent to punish the in-

habitants of the capital for their piratical excursions. The
real influence exerted by the Portuguese and Spaniards on

the condition of the country was very slight ; and the only

effort at proselytizing of which we have record came to an

untimely end in the death of the Theatine monk, Antonio

Ventimiglia, wlio had been its originator. Meanwhile the

Dutch and English had been gaining a footing in the island.

In 1 604 Waerwijck began to trade on the west coast, and

in 1608 Samuel Blommaert was appointed Dutch resident

in Landak and Sukkedana. The English appeared for the

first time about 1609, and by 1698 had an important

settlement at Banjermassin, from which, however, they

were expelled by the influence of the Dutch, who about

1733 obtained from the sultan a monopoly of the trade.

The Dutch, in fact, became paramount all round the west

and south coa.'sts, and the king of Bantam ceded his righte
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of sulerainty to the company. The attention of the English

was meantime turned to the north of the island, which

was subject to the sultan of Sulu, from whom, in IT-^G,

Alexander Dalrymple obtained possession of the island of

Balanibaiigau, and all the north-eastern promontory. A
military post was established, but in 1775 it was sur-

prised and destroyed by the natives under the diiius or

subordinate chiefs, who were dissatisfied with the cession

of their territory. This disaster rendered a treaty, which

had just been concluded (in 1774) with the sultan of

Brum, in great measure a dead letter, and before the end
of the century English influence in Borneo was practically

at an end. The Dutch, too, were overtaken, in spite of

apparent success, with a succession of misfortunes, through

their own mismanagement , and in 1809 their settlements

were all abandoned by order of Marshal Dacndels. The
natives along the coast, assisted and stimulated by immi-
grants from the neighbouring islands to the north, gave
themselves more and more to piracy, and rendered the

trade of civilized nations almost an impossibility.

In 1811, however, an embassy was sent to the British

Government in Java by the sultan of Banjermassin to

crave their assistance, and in reply Alexander Hare was
despatched as commissioner and resident. He not only
formed an advantageous treaty with the sultan, but got for

himself a grant of a district of country which he proceeded
to colonize and cultivate. An expedition was also sent

against Sambas, and a post established at Pontianak. On
the restoration of the Dutch possessions in 1818 aD these

arrangements were cancelled, and a free field was left to

the enterprise of the Dutch Government. A succession of

active commissioners—Boekholtz, Tobias, Halewijn, Ac.

—

soon laid the foundations of an extensive supremacy.
About half of the kingdom of Banjermassin was surrendered

by the sultan in 1823, and further concessions were granted
by his son in 1825. Meanwhile, George Muller was
exploring the cast coast, and obtained from the sultan of

Kuti an acknowledgment of the Dutch authority—a con-

cession which seems to have been immediately regretted,

as the enterprising traveller was shortly afterwards killed.

The 6utbreafc of a war in Java turned the attention of

the Dutch in some measure from Borneo, and nothing
was done by them to check the piracy which was growing
more and more unendurable On the rise of Singapore
direct trade had been opened with Sarawak and Bruni,

and it was a matter of moment to the English merchants
that their traffic should be safe. In 1838 Sir James
Brooke, an Englishman, whose attention had been turned
to the state of afliiirs in the Eastern Arclripclago, set out
for Borneo, determined, if possible, to remedy the evil.

By 1841 he had obtained from the sultan of Bmni the
highest authority in Sarawak, and before many years were
over he succeeded in restoring order and peace to the dis-

trict, and, with the assistance of the English Government,
in repressing piracy. (See Brooke and Sarawak.) In
1847 the sultan of Brum agreed to nialie no cession of
territory to any nation or individual without the consent
Of Her British Majesty. The Dutch hopes of gradually
incorporating the whole island were thus frustrated, but
this served only to increase their activity in other direc-

tions. In 1844 the sultan of Kuti had acknowledged
their protectorate, and about the same time a treaty of
similar character was formed with Passir. Since 1834,
when OunoDgTebur. Tanjong. and BuUingan are said to
have made a nominal submission, the boundaries of their
authority have undergone no change to the north ; and in

general their political power has been rather rising in level,

so to speak, over the southern part of the island than seek-
ing to spread over a wider area.

Of the works on Borneo, which are verj nnmcrous, the following;

may be named :— Blommaerfs Discours aide ghetcgenUuyt van
het eylandt Borneo int Jear 1609 ; Hachdyke reyslvgl van Jacob
Jattsz. de Royna Borneo en Atchvi in het jaar 1691 ; Beeckman,
Visit to Borneo, 1713; Valentijn's descnption in his great work,
172C , Birigt van een reizigcr over Borneo Propre in P. P. Roorda
van Eysinga's VerschiU . rnzen en lotgrvalten, vol. iv. ; G. W. Earl,
Eastern Seas, 1837 ; W. L Ritter, I-ndisehe Berinncringen, &c ,

1843; S MiiUer, Reizen in den hi. Archip.; Keppel, Expedition
of the IHdo, 18-16 ; Mundy, Narrative of events in Borneo and
Celebes, 1848 ; Belcher, Voy. of the Samarang, 1840 ; H. Low,
Saraicak, 1848; F. S. Marryat, Borneo', kc, 1848; Keppel, yisit
to Ind. ArchipeL by the Ma:ander, 1853; .1. C. Temple, Pritaie
Letters cf Sir J. Brooke, 1853 ; H. St John, The Indian A'chip,
1853 ; C. A. L. M. Schwaner, Borneo, Besehr. t«B het stromgeh.rd
van den Barito, etc., m den jaaren 1843-47, 1853-4; P. J. Veth,
Borneo's IVesternfdeeling, 1854, 1856 (a work whirh Iwis beea
largely used in the preparation of the present article) ; E. Framis.
Uerinneringen nit het leven van een hidisch. ambtenaar, 1856 , J. J.

Rochussen, Toeliehting, etc.iuneenigedadenvanmijnhestnur, 1853,
W. A. van Rees, Monlrado, &c., 1858 ; C. J. Temminck, Coup d<ni
sur Irs pass. NeMand. dans I'Ir.dc ArchipeL, 1846-50 ; Ida I'feitirr.

Zweite IVeltreisc, 1856; MacDougall, Letters from Sarawak, etdy

dressed to a Child, 1854 ; Crawfurd, Descriptive Dictionary, art.

Borneo; \V E. Kinesen and F. H. van Viissingen, Cidtvur- en
Industrie-onderncmingcn van Borneo, 1859; J. Hasselman and K.

H. van Viissingen, Beschoawingen over de exploitatie van Borneo,

1859 ; Tracy, History of the American Board of Commissioners for
Foreign. MissivTis, 1842 ; Spenser St John, Life in the Forests oj the

Far East, 1862 ; F. Boyle, Adventures among the Dyaks of Borneo,

1865 ; A. R. Wallace, The Malay ArchipeL, 1869 ; P. J. Veth.
IFoordcnboek van NedcrL Indie, 1869 ;

(in this work the reader
will find a long list of articles on Borneo that have appeared in

Dutch and other periodicals); *'Contribii2ioni geograficiie italione

a Borneo" in the Cosmos of Guido Cora, 1874. (H. A. W.)

BORNHOLM, an island in the Baltic, belonging to

Denmark, in the " Stift" of Seeland, between 54° 59' and
55° 18' N. lat., and between 14° 42' and 15° 8' E. long.

It is about 20 miles in length by 14 in breadth, with s

generally mountainous surface and steep and rocky shores.

Besides a good freestone, which is largely e.tported for

building, it furnishes limestone, blue marble, coal, and
clay. Oats, flax, and hemp are cultivated. The pupula-

tion amounts to about 33,000, and is chiefly empK'yed in

agriculture, fishing, brewing, distillation, and the manu-
,facture of earthenware. Weaving and clock-making are

also carried on to some crtent. The capital is Ponne, and
there are six other small towns on the island,— Svanike,

Ncxoe, Uasle, Allinge, . and Sandvig,—the total town
popillation amounting to 11,100. On the north-west

coast are the ruins of the castle of Hammershuus, which

was built in 1158, and long served as a state-prison-

while another old castle, erected by Christian V. in 1684,

and important as commanding the entrance to the Baltic,

is situated on Ctiristiansoe, one of a small group of islands

about 1 1 miles to the north-east. The island of Bornhoiro

has had a very eventful history. For a short time, in the

9th century, it .'ormed a separate principality or kingdom,

which was afterwards united to Denmark. In 1510 it

was captured by the Hanseatic League, and in 1522 it

became directly subject to the city of Liibeck. In 1645

the Swedes took it by storm, and their possession of it was
confirmed by the peace of Kocskild in 1658; but the

sympathies of the people were with Denmark, and a pop-

ular insurrection succeeded in expelling the Swedish forces.

BOPNU, or BoRNOU, a kingdom of Central Africa,

situated to the south-west of Lake Chad, and separated

from the Niger by the kingdom of H lussa. Its area is

estimated at 51,250 square miles, and its population at

5,000,000. T'ne country is for the most part a flat alluvial

plain, subject !n its north-eastern porti ins to inundation

from the lake and its tributary rivers— Ihe Shar' and the

Vo. The form Br of these, which is by far the larger, serves

as a boundary towards Baghermi on the east ; the latter,

rising id Haussa. flows north-east thsough the whole

country. The soil is in general fertile md well watered,

yielding large crops even under very imp;rfect cultivation.
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One of the finest drstricts in the country ia that o[ Uje,
which is inhabited by the Ghamergu tribe. The labour is

chiefly performed by female slaves, who, besides th«ir other

labours are obliged to perform the perilous task of guarding
the growing crops against animal depredators. The rice

and wheat are excellent, but are grown in small quantity.

The grairi which forms the staple food of the people, is a
species of millet called gussub, which they form, not into

bread (an article here entirely unknown), but into a species

of paste, which, by the addition of butter and honey, forms
the highest boast of Bomu cookery. Cotton and jndigo
grow wild, and afford the materials for the iloths finely

dyed with blue stripes, which form the staple fabric of the

country. Onions and water-melons are almost the only
vegetables, and besides tomatoes the only fruits are a few
limes and figs. The prevailing bush is the Asdepias
gigantea, and the woods consist largely of acacias and
tamarinds. The caoutchouc tree is very common, but its

juice has not as yet been utilized by the inhabitants. All

the domestic animals are reared, and there are very

numerous herds of oxen, possessed chiefly by the Shuwa
tribe. Animal food is thus very cheap, and forma a large

proportion of the ordinary diet.

Wild animals, in great numbers, find both food and
cover in the extensive districts of wood and marsh. Lions,

giraffes, elephants, hyenas, crocodiles, and hippopotami'are

common ; and antelopes, gazelles, ostriches, and various

other animals are pursued as game. The country abounds
with bees ; and the honey, though only partially collected,

forms one of the chief Bornuese delicacies. .The climate,

especially from March to the end of June is oppressively

hot, rising sometimes to 105° and 107°, and even during

most of the night not falling much below 100°. In May
the wet season commences, with violent storms of thunder

and lightning. In the end of June the rivers and lakes

begin to overflow, and for several months the rains, ac

companied with sultry weather, are almost incessant. The
inhabitants at this season are severely afflicted with fevei

and ague, which carry off great numbers. In October the

rains abate ; cool, fresh winds blow from the west and north-

west ; and for several months the climate is both healthful

and agreeable.

The leading people of the country, called Bornuese or

Kanuri, present a perfect specimen of the negro form and
features, having large mouths, thick lips, and broad noses,

but good teeth and high foreheads. The females add to

their want of beauty by eitatisive tattooing ; they also

stain their faces with indigo, and dye their front teeth black

and their canine teeth red. The law allows polygamy, but

even the richest have seldom more than two or thre^

wives. The marriage ceremonies last for a whole week,

the first three days being spent in feasting on the favourite

national dishes, and 'the others appropriated to certain

symbolical rites. The favourite amusement is to watch

the wrestling of slaves taken in war from the neighbouring

nations. . Another amusement is a rude game bearing some
resemblance to chess, played with beans and holes in the

sand. The Mahometan religion is universally professed

In Bomu, and with bigotry and violence. The prevaihng

language of the people is known as the Kanuri. It has

no affinity, according to Dr Barth, with the great Berbei-

family. A grammar was published in 1854 by S. W.
Koelle, as well as a volume of tales and fables, with a

translation and vocabulary.

The pastoral districts of the country are occupied by
the Shuwas, who are undoubtedly of Arabian race, and
epeak a well-preserved dialect of that language. Of the

date of their immigration from the East we have no

knowledge ; but they were in the country as early as the

middle of the 17th century. Their total number ia from I (aboiit 1808) the kingdom began to be harassed by the

200,000 to 250,000, and they are divided into numerous
distinct clans. Their villages in goaeral consist of rudely-
constructed huts, of an exaggerated conical form. Another
tribe, called the La Salas, inhabit'a number of low fertile

islands in Lake Chad, separated from the continent by
channels which those who know the tracts can ford on
horseback.

The military force of Bomu consists almost entirely in
cavalry, amounting to about 30,000, who ai'e mounted on
heavy steeds, which, as well as their riders, are frequently
cased in light iron mail. The Shuwas, however, are clad
only in a light shirt, and mounted on small unseemly nags,
and the Kanembu spearmen are almost naked, and fight
with shield and spear. Camels and oxen are used for
conveying the baggage. The sheikh of Bomu is surrounded
by a mounted body-guard, who likewise compose his
principal nobles and chiefs. It is indispensable to the
chief of rank that he should possess a huge belly, and when
high feeding cannot produce this, padding gives the appear-
ance of it. Notwithstanding the heat of the climate, the
body is enveloped in successive robes, the number indicat-

ing the rank of the wearer. The head likewise is enclosed
in numerous turbans.

The towns are of considerable size. They are surrounded
with walls 35 or 40 feet in height, and 20 feet in thickness,

having at each of the four corners a triple gate, composed
of strong planks of wood, with bars of iron. ' The abodes
of the principal inhabitants form an enclosed square, in

which are separate houses for each of the wives ; the chief's

palace consists of turrets connected together by terraces.

These are well built of a reddish clay, highly polished, so as

to resemble stucco ; the interior roof, though composed
only of branches, is tastefully constructed. Kuka "(or

Kukawa, as it is called from its consisting of two distinct

parts) is situated near the western shore of the lake, and
has a population of C0,000. Still more populous ia

Ngornu, Angornou, or Gornu (the town of the" Blessing"),

which lies about 18 miles to the south-east. It carries on
? large trade, and contains about 50,000 inhabitants. On
the Waube or Yo are still to be seen extensive remains of

Old Bomu or Birni and Gambarou or Ghambaru, which
were destroyed by the Fulbe about 1809. Among the

other towns of more or less importance are Alaw, where
Edris Alawoma, the famous king of Bomu, ia buried,

Alamay, Allauna, or Kabshari, Borzani, Lamiso, Mashcna,
Uje Maidugari, Uje Maibani, Wushek, and Yo.

The history of Bomu goes back only to the 9th century

of our era, and its early portions are very fragmentary and
dubious. The first dynasty known is that of the S^fuwa or

descendants of Sef, which came to the throne in the person

of Duguor Duku, and has its capital at NjimiyeinKanem.
Mahometanism was adopted about 1086 by the ruling

monarch, Diinama Ben Hum^, and has since continued the

religion of the country. From 1194-1220 reigned Selma
or Abd-el Jeld, under whom the power of the kingdom was
greatly extended ; and Diinama, his successor, was also a
powerful and warlike prince. In the following reigns the

prosperity of the country began to diminish, and in 1386
the dynasty was expelled from Njimiye, and forced to seek

refuge in the western part of its territory by the invasion

of the) Bulila. Mai Ali Ghajideni, who founded the city of

Birni or Qhasrggomo,on theRiverWan, rendered his country

once more redoubtable and strong. His successor, Edris,

completely Tanquished the Buldla and subjugated Kanem ;

and under Mahomet, the next monarch, Bomu reached its

highest pitch of greatness. A series of for the most part

peaceful reigns succeeded till about the middle of the 18th'

century, when Ali Omarmi entered upon a violent struggle

with the Tuaricks or Imoshagh. Under his son AhmeS
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Fulbe or Peilatat, who had already couqdcd the Haussa

rxjuntry. Expelled from his capital by the invaders, Ahmed
was only restored by the assistance of the fakir Mahomet
el-Amin el-Kanemi, a mere private individual, who, pre-

tending to a celestial mission, hoisted the green flag of

the prophet, and undertook the deliverance of his country.

The Fellatahs appear to have been taken by surprise,

and were in ten months driven completely out of Bornu.

The conqueror, having the army wholly devoted to him,

might probably have, with little difficulty, assumed the

sovereign power. More moderate, and perhaps more
prudent, he invested the nearest heir- of tho ancient kings

with all the appearance and pomp of sovereignty,—only

reserving for himself, under the title of eheikh, all its

reality. The court of the king or sultan was established

at New Bornu, or BLrni, which was made the capital, the

old city having been entirely destroyed during the Fellatah

invasion ; while the sheikh, in military state, took up his

residence at the new city of Kuk'a. Fairly established

he ruled the country with a rod of iron, and at the same

time inspired his subjects with a superstitious notion of hi«

sanctity His zeal was peculiarly directed against moral

or religious offences. The most frivolous faults of females,

as talking too loud, and walking in the street unveiled,

rendered the offender liable to public indictment, while

graver errors were visited with the. most ignominious pun-

ishments, and often with death itself. Kanemi died in 1 835,

and was succeeded by his spn, Sheikh Omar> who alto-

gether abolished the nominal kingship of the Sefuwa. The
intercourse of Europeans with Bornu has, during his reign,

been for the most part satisfactory as well as frequent.

The expectations entertained at various times of. opening

up a valuable commerce with tlie people have not been as

yet realized, and it seems likely, from the latest reports, that

before long the traveller in Central Africa will have little

to hope or fear from the sheikh of Bornu. Dr Barth, who
was at Kuka in 1851, foreboded this decay > and Dr
Nachtigal, who in 1870 conveyed the friendly presents

sent by King William of Prussia, in acknowledgment of

the sheikh's kindness to so many German explorers, writes

thus in December 1872 :—
"The rapid declension of Bornu is an undeniable and lamentable

fact. It is taking place with increasing rapidity, and the boundless

weakness of Sheikh Omar—otberwise so worthy and brave a nian

—

must bear almost all the blaoi^. His sons and ministers plunder

the provinces in an almost unheard of manner ; trade ana intet-

course are almost at a standstill
;
good faith and confidence exist

no more. The indolence of the court avoids military expeditions,

and anarchy and a lack of security on the routes are the conse-

quences. As two years ago the prince of Zinder could kill the
Munioma or prince of Munio, a faithful vassal of the sheikh, and
escape unpunislied, the people of Khuda<iza have now slain the

prince of GummeL The slicikh will probably take their presents

Bs indemnification, as he pardoned the sultan of Zinder for the mur-
der of the faitiiful Munioma for the .sake of a few camel-loads.

Most of the small princes of the western provinces of Bornu now
pay an indeterminate tribute to the prince of Zinder, who on his

part has no less ambition than to become master of Bornu. Thus
the sheikh and the knd grow poorer and poorer, and public morality
einks lower and lower."

See Denham and Clapperton 9 Travels, 1828 ; Barth's Traceh in
Central j4frica, voL ii., 1857 ; Kohlfs's Land unci Volk in Afrioa,
1873 ; Peternmnn's HUlhM., 1871, pp 67 and 327.

BOROUG H. Although the idea of self-government by a

town i.s exemplified in the r.olonice and rmmicipia of Rome,
and in their dnumviri, decuriones, and lesser senate, com-
posed of the curial orders, which along with the defaisor

eivitalis appear to have existed in vigour 'until the reign of

Leo tho Philosopher (Const., 46, 47), yet as the local power
was gradually subordinated to the imperial, and as both in

France and Italy it seems almost universally to have dis-

ap|)earod when tho territorial jurisdictions, as well as the

feudal flofs, became hereditary, it is impossible to trace an
historical connection between these institutions and the

modern borough. In Spain and Languedoc, perhaps, the

forms of ancient independence may have been continuonsly

preserved, but the system of government by com^s and
scabini (or assessors), which was pursued in both France
and Italy by the successors of Charlemagne, was obviously

opposed to the freedom of towns. If is during the 11th

and 12th centuries that we begin to read in charters of the

citizens of Narbonne, the burgesses of Carcassonne, the

consuls of Beziers, the magistrates of Rouergues, the capitolt

of Toulouse. It is during the reigns of Louis the Fat,

Louis the Lion, and Philip Augustus that charters of com-

mune become frequent. These charters, which sometimes
bear to be granted on account of the poverty of the towns
folk, the enormities of the clergy, or the attacks of the loca.

Seigneurs, were probably dictated by the pecuniary need •

of the Grown ; but they attest the growing power—the de

facto rights of the industrial population. They distinguish

between Bourgeoisies and Communes proper : the formei

obtained a confirmation of ancient customs, of eseinption

from feudal jurisdiction, of personal- liberty, but they did

not obtain an elective municipal government. In Italy the

revival of civic autonomy was much more rapid. Although

I'rederic Barbarossa reserved to himself in the peace of

Constance the right of nominating consuls in the Italian

towns, Bishop Otho of Frisingen tells us that the imperial

influence did not count for much ; and in 1288, at least,

we have in the Potestas (Podesta), the Concilium Generale,

and Concilium Novem Dominoium of Siena, a type of the

independent republican city.

The Saxon byrig or burh is properly the fortified house

of the powerful man.' Related forms are burgus (Latin of

4th century) ; burg (High German) ; haurgs (Gothic) ; borg

(Gaelic) ; mpyoi (Greek) ; bor, bore, and bourg (French)

;

and brock, a pledge. The burgensis, or inhabitant of a

walled town, was opposed to viUanus, or inhabitant of the

villa, or open town. The Gemot, or assembly of the

original township, had the power of making i^z-laws (the

Danish prefix' means "town"), and of electing the Gerefa

(Reeve), the Btfdel, and the Tithiiig-man or constable,

the first of whom represented the aseembly.in the courts

of the hundred and the shire. The Gemot also saw to

the collection of taxes imposed by the higher courts,

the pursuit of criminals, and the search for stolen goods

In mercantile places, such as London and Bath, the chief

ofiicer was called Port-Gerefa from the gates in which ths

market was held.

The freeholder of this period had undoubtedly political

as well as personal liberty. Generally speaking, how-

ever, although common property may h»ve been hfeldby

a guUd or corpbration, and special privileges of trade or

inheritance may have been enjoyed, there is before the

Conquest little trace of municipal organization. The

Lagemanni cf Lincoln and the Justices of Chester were

apparently among the most ancient resident magistrates,

but the manner of their election b unknown. The Conquest

divided the boroughs into those which formed part of the

royal demesne and those which held of the barons and

dignified churchmen,—the interest of the Crown and its

grantees in the property and in the profits of fairs and

markets, <fec., being, at first absolute, but latterly con

verted into ajirma burgi or perpetual rent from the whole

borough in lieu of tribute from individual burgesses. The

non-elective bailiff succeeded to the reeve, and proved a

useful agent in carrying out the oppressive and arbitrary

(allagia, which were often the price of new or confirmed

privileges. The bailiwicks were sometimes farmed ont,

and this led to still more severe exaction. To the bailiff

succeeded the mayor (major), who accounted to Exchequer

for the annuiil rents of the borough. Grants of jurisdio-

tion, of socan and sacan, of ovtfangenthef and infannenihi].
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bdJ grants of the right of appointing prceposiii (provosts),

b-illim (from Greek /3aAA«v or Latin bajulus), and jusiiciarii

jncrea3fl in number towards the reign of John, and are pro-

bably included along with the various exemptions from tolls,

<tc., granted by Henry II. in the " liberties and free customs"
guaranteed by the Great Charter. The terms alderman,

capital citizen, capital burgess, and jurat were of fluctuating

aignificatioQ ; but the last three were finally applied to

members of the Common Council which gradually took the

place of the assembly of incorporated burgesses. The rights

of a free burgess might be acquired by birth, apprenticeship,

marriage, or purchase ; and as prior to Edward IIL's Laws
of the Staple these rights included exclusive privileges

of trade, they were properly connected with the payment
of local taxation and the performance of local duties,

from which non-freemen (strangers and temporary resi-

dents) wero exempt. In many cases it is probable that

the " civitas," or community of freemen, was identical

with the convivium con/uratnm, or Secular Frith Gnild
of traders and craftsmen, possessing portions of town
land. Such voluntary associations for protection of trade,

the administration of common property, or for religious and
charitable purposes, were more highly developed in England
than in any other part of Europe. The members of the

leading industry naturally assumed the direction of

municipal affairs, and when thei: guild was recognized by
the Crown their bye-laws acquired a binding force. For
instance, in deeds of the 1 2th century relating to the
magistrates of Paris the terms burgmsea and vurcatores per

aquam are used as synonymous. (Brentano on Gilds.)

Such guilds gave compensation to brethren who had
incurred losses by shipwreck or undeserved misfortune, and
made gratuitous loans to poorer brethren for carrying on
their trade. It was their special endeavour to obtain

staple right, the right of coinage, immunity from tolls, <te.

Gradually, however, the distinctron arose between the

merchants proper who formed the giidce mercaloriw, and
the craftsmen, who had at first traded in the raw materials

they worked with, but who were now oppressed and
deprived of civic rights by their wealthier brethren. The
man " with dirty hands " or " blue nails," the man
" without hearth or honour, who lives by his labour," or
" hawks his wares in the streets," was threatened with a
serfdom like that which the barons and bishops had
imposed. But at this juucturo the great craft guilds arose

to assert the rights of manufacture. In the time of Henry
VI. their victory in England was complete, and the Crown,
which had previously recognized the constitution and
liberties of a town by confirming the guild, now used in

its charters the words of express incorporation {communitas
perpctua et corporata). A glance at the names and forms

of the most modern municipality will show how closely

trade organization and burghal government have been

intertwined.'

In Ireland the earliest traces of burghal life are connected

with the maritime settlements on the southern and eastern

coast. The invasion of Henry II. colonized these Ostman
ports with Anglo-Norman communities, who brought with

them, or afterwards obtained, municipal charters of a favour-

able kind. The English settlement obviously depended on
the advantages which the burgesses possessed over the

native population outside. Quite different from these were
the new close boroughs which during the plantation of

Ulster James L introduced from England. The conquest

was by this time completed, and by a rigorous enforcement

of the Supremacy and Uniformity Acts the existing liberties

of the older boroughs were almost entirely withdrawn. By
the new rules published (in terms of the Acts of Settlement

and Explanation) in 1672 resident traders were permitted

to become freemeo, but neither this regulation nor the ordi-

nary admissions through birth, marriage, and apprentice-

ship succeeded in giving to Ireland free and vigorous muni-
cipalities. The corrupt admission of non-resident freemen,

in order to outvote the ancient freeholders in parliamentary

elections, and the systematic exclusion of Roman Catholics,

soon divorced the " commonalty " from true local interests,

and made the corporations, which elected themselves or

selected the constituency, dangerously unpopular.

In Scotland burghs or burrows are divided into Royal
Burghs, Burghs of Regality, and Burghs of Barony. The
first were erected by Royal Charter, and every burgeSa

held direct of the Crown. It was, therefore,' impossible to

subfeu the burgh lands,—a distinction still traceable in

modern conveyancing. Where perhaps no charter ever

existed, the law on proof of immemorial possession of the

privileges of a Royal Burgh has presumed that a charter

of erection once existed. The charter gave power to elect

provost, bailies (French terms which superseded the anflient

mayor and aldermen^, and council, a power long exercised

under the Act 1469, which directs the new cotmcil to be
chosen annually by the retiring council, and the magistrates

by both councils. The jurisdiction of these magistrates,

which was specially reserved in the Act of 1747 abolishing

heritable jurisdictions, was originally cumulative with, and
as large as, that of the shepff. It is now confined to police

offences, summary ejections, orders for interim aliment (for

prisoners), payment of burgh -dues, and delivery of title

deeds. Three head courts were held in the year, at which

all burgesses were obliged to attend, and at which public

business was done and private transactions were ratified.

There were three classes of burgesses—burgesses in sua

arte, members of one or other of the corporations

;

burgesses who are guild brothers ; and simple burgesses.

The Leges Burgorum apparently contemplate that all

respectable inhabitants should have the franchise, but a

ceremony of admission was required, at which the applicant

swore fealty and promised, to watch and ward for the

community, and to pay his "maUl" to the king. These

borough maills, or rents, and the great and small customs

of burghs, formed a large part of the royal revenue, and,

although frequently leased or feued out for a fixed duty,

were on the accession of James I. annexed to the Crown as

an alimentary fund. Burgh customs still stand in the

peculiaf position of being neither adjudgeable nor arrestable

;

they are therefore bad security. The early charters contain

the usual privileges of holding a market, of exemption

from toll or tribute, and that distraint will be allowed only

for the burgess's own debts. There was also the usual strife

between the guildry and the craftsmen, who were generally

prohibited from trading, and of whom dyers, fleshers, and

shoemakers were forbidden to enter the guildry. Deacons,

wardens, and visitors were appointed by the crafts, and

the rate of wages was fixed by the magistrates. The crafts

in Scotland were frequently incorjjorated, not by Royal

Charter, but, as in the case of the cordiners of Edinburgh,

by seals of cause from the corporation. The trade history

of the free burghs is very important. Thus in 1466 the

privilege of importing and exporting merchandize was

confined to freemen, burgesses, and their factors. Ships

are directed to trade to the king's free burghs, there to pay

the customs, and to receive their cocquela or custom-house

seals; and in 1503 persons dwelling outside burghs are

forbidden to " use any merchandize," or to sell wine or

staple goods. An Act of 1633, erroneously called a Rati-

fication of the Privileges of Burghs, extended these privi-

leges of buying and selling to retail as well as wholesale

trade, but restricted their enjoyment to Royal Burghs.

Accordingly, in 1672, a general declaratory Act was passed

confirming to the freemen in Royal Burghs the wholesale

trade in wine, wax, silk, dyeing materials, ic, Permitting
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generally to all persons the export of native raw material,

specially permitting the burgesses of Barony and Regality

to export their own manufactures, and such goods as they

may buy in '• markets," and to import against these consign-

ments certain materials for tillage, building, or for use

in their own manufactures, with a general permission to

retail all commodities. This extraordinary system was
again changed in 1690 by an Act which declared that

freemen of Royal Burghs should have the sole right of

importing ever)'thing by sea or land except bestial, and also

of exporting by sea everything which was not native raw
material, which might be freely exported by land. The
gentry were always allowed to import for their personal

I consumption and to export an equal quantify of commo-
dities. The Act mentions that the Royal Burghs as an

estate of the kingdom contributed one-sixth part of all

pubUc impositions, and were obliged to build and maintain

prison-houses. Some of these trade privileges were not

abolished till the Act 9 and 10 Vict. c. 17.

In the north of Scotland there was an association of Free
Burghs called the Hanse or Anms , and the Lord Cham-
berhiin, by his Iter, or circuit of visitation, maintained a
common standard of right and duties in all burghs, and
examined the state of the " common good," the accounts of

which in 1535 were appointed to be laid before the auditors

la Exchequer. The Chamberlain latterly presided in the

Curia Quatuor Burgorum (Edinburgh, Berwick, Stirling,

Roxburgh), which not only made regulations in trade, but
decided questions of private right (e.ff., succession), accord-

ing to the varying customs of burghs. This court frequently

met at Haddington ; in 1454 it was fixed at Edinburgh.
The more modern Convention of Royal Burghs (which

appeared as a judicial persona in the Court of Session so

late as 1839) probably dates from the Act of James III.

(1487, c 111), which appointed the Commissioners of

Burghs, both north and south, to meet yearly at Inver-

keithing " to treat of the welfare of merchandize, the good
rule and statutes for the common profit of burghs, and to

provide for remeid upon the skaith and injuries sustained

within the burghs." Among the more important functions

of this body (on whose decrees at one time summary
diligence proceeded) were the prohibition of undue exactions

within burghs, the revisal of the " set " or mode of muni-
cipal election, and ih.^ pi-o rata division among the burghs
of the parliamentary subsidy required from the Third

Estate The Convention still meets, but the reform of the

municipalities, and the complete representation of the

mercantile interests in the United Parliament, have deprived

it of importance. In its great days it negotiated -a treaty

with Campvere, and one of its judgments was given effect

to by Edward I. in the Parliament of Newcastle, 1292.

Burghs of Regality and of Barony held in vassalage of

BOme great lordship, lay or ecclesiastical, but were always

in theory or in practice created by Crown grant They
received jurisdiction in civil and criminal matters, generally

cumulative with that of the Baron or the Lord of Regality,

who in some cases obtained the right of nominating
magistrates. Powers to hold markets and to levy customs
were likewise given to these Burghs.

The Scotch burghs emerged slowly into political

importance. In 1295 the procurators of six burghs ratified

the agreement for the marriage of Edward Balliol ; and
in 1326 they were recognized as a Third Estate, granting

a tenth penny on all rents for the king's life, if he should

apply it for the public good. The Commissioners of

Burghs received from the Exchequer their costages or

expenses of attending Parliament. The burghs were re-

presented in the Judicial Committee, and in the Committee

on Articles appointed during the reign of James V. After

the Reformatior, in spite of the annexation of kirk lauds to

the Crown, and the increased burdens laid on temporal lands,

'

the proportion of general taxation borne by the burghs
(viz., Is. 6d.) was expressly preserved by Act 1587, e.

112. The number of commissioners, of course, fluctuated

from time to time. Cromwell assigned ten members to the

Scotch burghs in the second Parliament of Three Nations
(1654). The general practice until 1619 had been,
apparently, that each burgh should send two members. In
that year (by an arrangement with the Convention of

Burghs) certain groups of burghs returned one member,
Edinburgh returning two. Under Art. 22 of the Treaty of

Union the number of members for Royal Burghs was fixed

at fifteen, who were elected in Edinburgh by the Magistrates

and Town Council, and in the groups of burghs by delegates

chosen ad hoc. See Parliament. (See Coniiel, History
oft}ie Constitution ofTowns ; Slubbs, Constitutional History

of England, vol. i.) (w. c. 8.)

BOROUGH-ENGLISH, a custom prevaQing in certain

ancient boroughs, and in districts 'attached to them (where
the lands are held in socage), and also in certain copyhold
manors (chiefly in Surrey and Middlesex), by which in

general lands descend to the youngest son, to the exclusion

of all the other children, of the person dying seized and
Intestate. Descent to the youngest brother to the exclusion

of all other collaterals, where there is no issue, is sometimes
included in the general definition, but this is really a
special custom to be proved from the Court-Rolls of the

manor and from local reputation,—a custom which is

sometimes extended to the youngest sister, uncle, aunt
Generally, however, Borough-English, apart from specialties,

may be said to differ from gavel-kind in not including

collaterals. It is often found in connection with the

distinct custom that the widow shall take as dower the

whole and not merely one-third of her husband's lands.

(See Third Report of Real Property Commission, and case

of Muggleton v. Barnett, 2 Hurls, and Nor. Rep.)

BOROVICHI, a town of Russia, in the government of

Novgorod, situated iii 58° 23' N. lat. and 23° 54' E long.,

on both banks of the River Msta. On the site of the

present town there existed, from an early date, a settlement

famous for the skill of its pilots ; and for their encourage-

ment in that occupation the inhabitants were freed from

taxation by Peter I. In 1770 the village was raised to the

rank of a town, and in 1776 was made the head of a

department in the Novgorod government It contains

seven or eight churches and a monastery, an almshouse,

and a hospital. Flour, malt, beer, tallow, earthenware,

and bricEs are all manufactured, but none of them to any

great extent The principal articles -of trade are linen,

leather, and wood. There are two annual fairs, and a

weekly market. Population in 1867, 9108.

BOROVSK, a town of Russia, in the government of

Kaluga, 54 miles from that city on the old post road tc

Moscow, is situated on both banks of the Protva at the con

fluence of the Tikizh, in 55° 13' N. lat and 36° 9' E. long

The town was in existence 'in the 13th century, and

derived its name from the Borh, or pine forest, which still

lies to the N.W. Its principal industries are tanning, soap-

boiling, and the manufacture of wax, linseed-oil, and pottery

and it has a trade of considerable importance in grain,

hemp, and cloth. There are four annual fairs, two of which

are held in the town and two about two miles off, at the

monastery of Paphnutius, which was founded in 1444.

The population, mainly belonging to the Greek Church,

was in 1860, «150.

BORROMEAN ISLANDS, a group of four small

islands on the western side of Lago Maggiore, in Northern

Italy, beautifully surrounded by lake and mountain.

Naturally mere barren rocks, they were in 1671 con-

verted by Vitaliuuo Borromeo into pleasure gardens of great
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teauty, the soil being transported from the neighbouring

shores of the lake. The two most celebrated are the Isola

Bella and the Isola Madre. The former rises 130 feet

above the level of the water, in ten successive terraces, the

highest of which 13 paved and surrounded by a balustrade,

whde all are environed by gigantic marble statues of

various figures, and the walls are clothed with the finest

fruit-trees and evergreens. There is, besides, towards the

western end of the island, and close to the lake, a
magnificent palace, built on arches, which are formed into

grottos, with floors of mosaic and decorations of shell-work

and marble. Isola Madre, which is the largest of the group,

lies between one and two miles from Isola Bella, and con-

sists of a superstructure of seven terraces, not less beautiful

than the other. Here also there is a palace, now dilapi-

dated, with similar decorations. A richly-coloured descrip-

tion of the place is given in his " Titan," by Jean Paul

Richter.

BORROMEO, Carlo, saint and cardinal of the Roman
Catholic Church, was the son of Ghiberto Borromeo, count

of Arona, and of Mary of Medici, and was born at the

Castle of Arona, upon the Lago Maggiore, in the Milanese,

October 2, 1538. Wheu he was about twelve years old,

Julius Csesar Borromeo resigned to him an abbacy, the

revenue of which he applied wholly in charity to the poor.

He studied the civil and canon law at Pavia under the

learned Francis Alciat. In 1554 his father died ; and,

although he had an elder brother, Count Frederick, he was
requested by the family to take the management of their

domestic affairs. After a time, however, he resumed his

studies, and in 1559 he took his doctor's degree. In the

following year his uncle Cardinal de' Medici was raised to

the pontificate, by the name of Pius IV. ; and Borromeo
was made prothonotary, entrusted with both the public and
privy seal of the ecclesiastical state, created cardinal deacon,

and soon after raised to the archbishopric of MUan.
In compliance with thff pope's desire, he lived in great

splendour
;

yet his own temperance and humility were

never brought into question. He established an academy
of learned persons, and published their memoirs as the

Nodes Vaticanie. About the same time he also founded
and endowed a college at Pavia, which he dedicated to

Justina, virgin and martyr. Upon the death of his elder

brother Frederick, bis friends advised him to quit the

church and marry, that his family might 'not become
extinct. Contrary to expectation, however, he declined

the proposal ; and from that time became more fervent

'.han ever in exercises of piety, and more zealous for the

welfare of the church.

On the death of Pius IV., January 7, 1566, the skill and
diligence of Borromeo materially contributed to stifle the

cabals of the conclave. As soon as tranquillity had been
re-established he devoted himself wholly to the reformation

of his large and important diocese, where the most flagitious

irregularities were openly practised. He began by making
^storal visits in his metropolis ; and by a variety of wise

•nd necessary regulations, he soon restored proper decency
«nd dignity to divine service. In conformity to the decrees

of the Council of Trent, he cleared the cathedral of its

gorgeous tombs, rich ornaments, banners, arms, not even
sparing the monuments of his own relations. He also

divided the nave of the church into two compartments
for the separation of the sexes. He proceeded next to

the collegiate churches, and even to the fraternities of

^eiytents, particularly that of St John the Baptist. The
reformation of the monasteries followed that of the churches;
and the vigilance of the archbishop soon extended itself

from the city to the country round it. The great abuses
which had overrun the church at this time arose principally

from the ignorance of the clergy. In order, therefore, to

4-5

attack the evil at its root, Borromeo established seminaries,

colleges, and communities, for the education of young
persons intended for holy orders. He met with much
opposition in his endeavours to bring about his reforms, but
succeeded, nevertheless, in rendering the most important
services to the cause of morals as well as religion. Tha
governor of the province, and many of the senators, appre-
hensive that the cardinal's ordinances and proceeding!!

would encroach upon the civil jurisdiction, addressed many
remonstrances and complaints to the courts of Rome and
Madrid But Borromeo had more formidable difficulties

to struggle with, in the inveterate opposition of several

religious orders, particularly that of the Brothers of Humi-
lity. Some members of that society formed a conspiracy
against his life, and a shot was one evening fired at him
in the archiepiscopal chapel under circumstances which
led to the belief that his escape was miraculous.

In the year 1576 the city and diocese of Milan were
visited by tha plague, which swept away great" numbers.
On this occasion he went about giviug directions for ac-

commodating the sick and burying the dead, avoiding no
danger, and sparing no expense. He also visited all

the neighbouring parishes where the contagion raged,

distributing money, providing accommodation for the sick,

and punishing those, especially the clergy, who were remiss

in discharging the duties of their calling.

But continual labours and austerities appear to have
shortened his life. He was seized with an intermittent

fever, and died at Milan, November 4, 1584. He was im-
mediately enrolled among the saints, but was not canonized
till 1 6 1 0. Besides the Nodes Valican<e, to which he appears
to have contributed, the only literary relics of this intrepid

and zealous reformer are some homilies, discourses, -and

sermons, with a collection of letters. Several lives of

him have been published,—by Godeau ; by Touron, a

Dominican , by Ribadeneira, a Spanish Jesuit ; by Bimeus,
and by others.

BORROMINI, Francesco, an Italian architect,' born at

Bissone in 1599. He was much employed in the middle
of the 17th century at Rome. In his style he affected

o.--iginality and richness, which corrupted the noble simpli-

city of the older schools, though his compositions are

occasionally imposing. His principal works are the church
of St Agnese in Piazza Navona, the "church of La Sapienza

in Rome, the church of San Carlino alle Fontane, the

church of the CoUegio di Propaganda, and the restoration of

San Giovanni in Laterano. He died by his own hand at

Rome in 1667. Engravings of his chief compositions

are to be found in the posthumous jivork Francisci

Borromzni opus Architectonicum, 1727.

BORROWSTOUNNESS (usually abbreviated to

Bo'ness), one of the oldest seaports of Scotland, is situated

on the Firth of Forth, in Linlithgowshire, about four miles

from the county town, in 56° 2' N. lat. and 3° 35' W. long.

The town is very irregularly built, contrasting unfavourably

with the beauty of its situation. It was formerly a place of

considerable traffic, ranking in the 18th century immediately

after Leith ; but it has been for a Idng time left far

behind by the neighbouring seaport of Grangemouth
Its harbour, with an area of 2i acres, being too small for

the trade of the port, a bill has been passed in Parliament

for a large extension. The commerce is now for the most
part confined to the Baltic, and the principal import con-

sists of wooden props for use in mines. The value of the

total imports in 1873 was il50,059, and of the total

exports in the same year £223,539. "There are extensive

manufactories of salt, distilleries, a pottery, ropeworks, and
vitriol and soap-works ; but the collieries and iroa-stone

pits in the immediate neighbourhood are much more
important. Some of the former have been worked foi
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(centuries, and extend under the firth to the distance of a

mile. The smcItiDg of the iron-ore is carried on in two or

three blast-furnaces in the neighbourhood of Kinniel House,

which was for many years the residence of Dugald Stewart.

A part of Graham's Dyke, the Roman wall of Antoninus,

runs through the parish. Population in 1871, 4256.

BORY DE SAINT-VINCENT, Jean Baptiste

QeoroeMarie, a learned and industrious French naturalist,

was born at Agen in 1780. While a mere boy he displayed

the scientific bent of his genius and attracted attention by

two memoirs addressed to the Society of Natural History

at Bordeaux. Having been sent as naturahst of Baudin's

expedition to Australia in 1798, he left the vessel at the

Mauritius, and spent two years in exploring Bourbon and

the other islands of East Africa. Joining the army on

his return, he was present at the battles of Ulm and

Austerlitz, and in 1808 went to Spam with Marshal Soult.

His attachment to the Napoleonic dynasty and dislike to

the Bourbons were shown in various ways during 1815,

and his name was consequently placed on the list of the

proscribed ; but after wandering in disguise from one city

to another he was allowed quietly to return to Pans in

l820. In 1829 he was placed at the head of a scientific

expedition to the Morea, and in 1839 he had charge of the

exploration of Algeria. Through all the vicissitudes of his

life his literary activity was great, and he did a great deal

for the popularization of his favourite science. He was

editor of the Dictionnaire ctassiqiie d'huloire naturelle,

and one of the principal authors of the Annales des sciences

pht/siques ; the official work on the Morea was produced

under his caro, and he contributed frequently to periodical

publications The most important of his separate produc-

tions are

—

Essais sur Ics ilea Fortuntes, 1803, Voyage

dans lea ties d'Afrique, 1804 ; Justification de la conduile

et des opinions politiques de J. B. Bory dc Saint- Vincent,

1816 ; Voyage Soulerrain, being an account of the quarries

in the neighbourhood of Maestricht, 1823 ; L'Uomme, essai

zoologique fur le genre humain, 1827; Resume de la

gtographie de la Pininsule, 1838.

BOSA, a city on the western coast ot the island of

Sardinia, in the province of Caghari and district of

OristanOj in a fine valley on the northern bank of the

Terno, in 40" 16' 40" N. lat. and 8° 25'. 31" E. long. It

is the see of a bisihop, and hps a cathedral and a diocesan

oerainary. The harbour is safe, being sheltered by an islet.

Coral fishery is carried on, and thwe ia trade in cheese,

grain, and wine. Population, 6706.

BOSC, Louis AxjoustineOuillattme, French naturalist,

was born at Paris on the 29th January 1759. He was
educated at the college of Dijon, and attended the lectures

of Durando on botany, which inspired him with a passion

for natural history. He followed up his studies at Paris,

and was. a constant auditor at the Jardin des Plantcs.

Even when closely occupied in ofiicial work, he managed
to find lime for his favourite researches and contributed

many valuable papers to various scientific transactions and
reviews. At the age of eighteen he had obtained an
appointment under (Jovernment, and he rose to be one of

the chief ollicials in the postal department. Under the

ministry of ftolaiid he also held the post of superintendent

of prisons, Iput the violent outbreaks of 1793 drove him
from ofllco, and compelled him to take refuge in flight.

For some"" months he Lay concealed in the forest of

Montmorency, barely subsisting on roots and vegetables.

He was enabled to return to Paris on the fall of Robespierre,

and soon after set out for America, resolving to explore the

natural riches of that country. The immense materials he
gathered were never published in a complete form, but

much went to enrich the works of Laccipede, Lntreille, and
others. After hifl return, on the. establishment of the

Directory, he was reinstated in his old oflSce. Of this ha
was again deprived by the coup d'eiai of 1799, and for a
time he was in great destitution. He set resolutely to work,
however, and by his copious contributions to scientific

Literature, contrived to support himself and to lay the

foundations of a solid reputation. He was engaged on the

Supplement to Rozier's Dictionary, on the new Diclionnaire

d'kisloire naturelle, and on the Encyclopedia Alethodique.

He edited the Dtclionnaire raisonne et universal d'agncut-

ture, and was one of the editors of the Annales de
I'agnculture Frangaise. His increasing fame brought him
manifold employments. He was made inspector of the

gardens at Versailles, and of the public nurseries belonging

to ministry of the Interior. The last years of his life were
devoted to an elaborate work on the vine, for whicli he had
amassed an immen.se quantity of materials. His death, on
the 10th July 1828, prevented the prosecution of this work

;

and his notes which still exist are said to be so unsystematic

as to be unfit for publication.

BOSCAN, Juan, a ^Spanish . poet, celebrated as the

introducer of Italian measures into Spanish literature, was
born about the close of the 15th century. The exact date

IS unknown, but it was probably a few years before 1500.

He was of patrician birth and appears to have passed some
years in military service. He died in 1540 at Perpignan,

where he was residing with the duke of Alva. His poems
were published in 1543 at Barcelona by his widow. They
are divided into four books which mark out distinctly the

stages of Boscap's poetical history. The first book contains

light poems in the Old Castilian metres, reaembUng the

Cancio7ieroe. These were written in his youth, before 1526,

in which year he became acquainted with Andrea Navagiero,

ambassador from Venice. Navagiero urged him to adopt

some of the Italian measures, and his advice gave a new
turn to Boscan's activity. The second and third books

contain a number of pieces in Italian metres, sonnets,

canzones, and poems in blank verse, terza rtma, and octaves.

The longest of these poems is the Bero and Leander, in

blank verse. The fourth book contains his best effort, the

Allegory, written in the maturity of his powers, and

exhibiting great delicacy of imagination and skUful verse

composition. He abo published, in 1534, a translation of

Balthasar CastigLione's Italian poem The Courtier. Boscan's

greatest follower in the endeavour to mould Spanish poetry

after Italian models was Garcilassa de la Vega, who is more
celebrated than his master.

See Bouterwek, Spanish Literature, vol. i.; Ticknor, Biatory of

Spanish Literature, vol. i.

BOSCAWEN, Edward, British admiral, was born

August 19, 1711. He was the third son of Hugh, Lord
Viscount Falmouth. He early entered the navy, ard in

1740 distinguished himself at the taking of Porto Bello.

At the siege of Carthagena, in March 1741, at the head of

a party of seamen, he took a battery of fifteen 24-pouuders,

while exposed to the fire of another fort. On his return to

England in the following year ho married, and entered

parliament as member for 'Truro. In 1744 he captured

the " Medea," a French man-of-war, commanded by M.

de Hocquart, the first ship taken in the war. In May
1747 he signalized himself in the engagement off Cape
Finisterre, and was wounded in the shoulder with a

muskctball. Hocquart again became his prisoner and the

French ships, ten in number, were taken. On the 15th

July, he was made rear-admiral and commander-in-chief of

the expedition to the East Indies. On the 29th July

1748 he arrived off Fort St David's, and soon after laid

siege to Poudicherry ; but the sickness of his men and the

approach of the monsoons led to the raising of the siege.

Soon afterwards he received news of .the peace, and Madras

was delivered up to him by the French. In April 17pO
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he arriveJ m Ehgtaud, aixl was the next year maae oiii; oi

the lords of the Adiiuralty, aud chosen an elder brother of

the Trinity House. In February 1755 he was appointed

vice-admiral, and in April he intercepted the French

squadron bound to North America, and took the "Alcide"

and " Lys " of sixty-four guns each. Hocquart became his

prisoner for the third time, and Boscawen returned to

Spithead with his prizes and 1500 prisoners. For this

exploit he received the thanks of Parliament. In 1758 he

was appointed admiral of the blue and commander-in chief

of the expedition to Cipe Breton, when, in conjunction

with General Amherst, he took the fortress of Louisbourg,

aud the island of Cape Breton,—services for which he again

received the thanks of the House of Commons. In 1759,

being appointed to command in the Mediterranean, he

pursued the French fleet, and after a sharp engagement
ID Lagos Bay, took three large ships and burnt two, return-

ing to Spithead with his prizes and 2000 prisoners. In

December 1760 he was appointed general of the marines,

with a salary of j£3000 per annum, and was also sworn
a member of the privy council. He died at his seat

near Guildford, January 10, 1761, in the 50th year of his

age.

IIGSCOVICH, Roger Joseph, a distinguished Italian

mathematician and natural philosopher, and one of the

earliest of foreign savants to adopt the theory of Newton,
was born at Ragusa in Dalmatia, May 18, 1711, according

to the usual account, but ten years earlier according to

Lalande (Eloge, 1792). In his fifteenth year, after passing

through the usual elementary studies, he entered the

society of Jesus. On completing his noviciate, which was
spent at Rome, he studifid mathematics and physics at the

Collegium Romanum ; and so brilliant was his progress

in these sciences that in 1740 he obtained the appoint-

ment of professor of mathematics in the college. For this

post he was especially fitted by his large acquaintance with

modern advances in science and by his skill in a classical

severity of demonstration, acquired by a thorough study

of the works of the Greek geometricians. Several years

before this appointment he had made himself a name by
an elegant solution of the problem to find the sun's

equator and determine the period of his rotation by

observation of the spots on his surface. Notwithstanding

the arduous duties of his professorship he found time for

investigation in all the fields of physical science ; and he

published a very large number of dissertations, some nf

them of considerable length, on a wide variety of subjects.

Among these subjects were the transit of Mercury, the

Aurora Borealis, the figure of the earth, the observation of

the fixed stars, the inequalities in terrestrial gravitation, the

application of mathematics to the theory of the telescope,

the limits of certainty in astronomical observations, the

solid of greatest attraction, the cycloid, the logistic curve

lines, the theory of comets, the tides, the law of continuity,

the double refraction micrometer, various problems of

spherical trigonometry, ic. In 1742 he was consulted,

with other men of science, by the pope, Benedict XIV., as

to the best means of securing the stability of the dome of

St Peter's, in which a crack had been discovered. His

suggestion was adopted. Shortly after he engaged to take

part in the Portuguese expedition for the survey of Brazil

and the measurement of a degree of the meridian ; but he

yielded to the urgent request of the pope that he would

remain in Italy and undertake a similar task there. Ac-

cordingly, in conjunction with Christopher Maire, an English

Jesuit, he measured an arc of two degrees between Rome
ind Rimini. The operations were begun towards the

close of 1700, and were completed in about two years.

An account of them was published in 1755, entitled De
lAUerarta -jipeditvom per poruificam, ditionem ad dime-

tienUos duos vieridiani grains a P. P Maire et Boscovu/i.

The value of this work was increased by a carefully prepared
map of the States of the Church. A French translation

appeared in 1770. A dispute having arisen between the
Grand Duke of Tuscany and the republic of Lucca with
respect to the drainage of a lake, Boscovich was sent, in

1757, as agent of Lucca to Vienna, and succeeded in

bringing about a satisfactory arrangement of the matter.
In the following year he published at Vienna his famous
work on the molecular theory of matter, entitled Theorta
philosop/ike naturahs redacta ad uriKam, legem, vir-um in
uaiura existentium. Another occasion for the exercise of
his diplomatic ability soon after presented itself. A suspi-

cion having arisen on the part of the British Government
that ships of war had been fitted out in the port of Ragusa
for the service of France, and that the neutrality of Ragusa
had thus been violated, Boscovich was .elected to undertake
an embassy to London (1760), to vindicate the character of

his native place and satisfy the Government. This mission

he discharged .successfully, with credit to himself and satis-

faction to his countrymen. During his stay in Bngland he
was elected a fellow of the Royal Society, which received

him with marks of thehighest respect. He soon after paid

this society the compliment of dedicating to it his Latin

poem, entitled, De Sohs et Lunce Defeclibus. This prolix

composition, one of a class which at that time 'vas much in

vogue—metrical epitomes of the facts of science—contain*

in about five thousand lines, illustrated by voluminous
notes, a compendium of astronomy. It was for the most
part written on horseback, during the author's -rides io

the country while engaged in his meridian measuremente.

The book is characterized by Delambre as " uninstructive

to an astronomer and unintelligible to any one else."

On leaving England Boscovich travelled in Turkey,

but ill health compelled him soon to return to Italy. In
1764 he was called to the chair of mathematics at the

University. of Pavia, and this post he held, together with

the directorship of the observatory of Brera, for six years.

He was invited by the Royal Society of London to under-

take an expedition to California to observe the transit of

Venus in 1769; but this was prevented by the recent

decree of the Spanish Government for the expulsion of

the Jesuits from its dominions. The vanity, egotism, and
petulance of Boscovich provoked his rivals and made him
many enemies, so that in hope of peace he was driven to

frequent change of residence. About 1770 he removed to

Milan, where he continued to teach and to hold the

directorship of the observatory of Brera ; but being de-

prived of his post by the intrigues of his associates he was
about to retire to his native place, when the news reached

him (1773) of the suppression of his order in Italy. Uncer-

tainty as to his future lot led him to accept an invitation

from the king of France to Paris, where he was naturalized

and was appointed director of optics for the marine, an
office instituted for him, with a pension of 8000 livres.

He remained there ten years, but his position became
irksome, and at length intolerable. He continued however

to devote himself diligently to the pursuits of science, and
published many remarkable memoirs. * Among them were

an elegant solution of the problem to determine the orbit

of a comet from three observations, and memoirs on the

micrometer and achromatic telescopes In 1 783 he returned

to Italy, and spent two years.at Bassano, where he occupied

himself with the publication of his Opera pertxnentia ad
opticam et astronomiam, dtc, which appeared in 1785 in five

volumes quarto. After a visit of some months to the con-

vent of Vallombrosa, he went to Milan and resumed his

literary labours. But his health was failing, his reputation

was on the wane, his works did not sell, aud he gradually

sank a prey ta illness and disappointment. H-e fell into
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melancholy, imbecility, and at last madness, with lucid

intervals, and died at Milan on the 13th of February 1787.

la. addition to the works already mentioned Boscovicli

published Elemmla uiiiversae imilheseos (1754), the sub-

stance of the course of study prepared for his pupils ; and.

a narrative of his travels, entitled Giornale di un viaggio da

Constantinopoli in Polonia, of which several editions and a

French translation appeared. His latest labour was the

editing of the Latin poems of his friend Benedict Stay on

the philosophy of Descartes, with scientific annotations and

supplements. (y- l. R. c.)

BOSNA .SERAI, Seraievo, or in Italian Seraglio, a

city of European Turkey, and capital of the province of

Bosnia, is situated on the Migliazza near its junction with

the Bosna, 246 miles south of Buda in 43" 5i' N. lat. and

18° 24' E. long. It occupies the declivities of several small

hills, and its numerous turrets give it a rather imposing

aspect. It is defended by a strong' citadel, and retains

portions of its ancient walls. The houses are in general

rather meagre, but of late there has been an improvement

in the style of architecture, owing to the employment of

Austrian and Italian workmen. The old Government

buildings have been replaced by a handsome and spacious

structure. There are upwards of 100 mosques, several

0,-eek churches, and a few Roman Catholic convents.

Educational establishments owe any merit they possess to

foreign influence, and notably to the stimulus given by

Miss Irby and Miss Mackenzie (afterwairds Lady Sebright).

Bosna Serai is one of the chief industrial and commercial

cities in European Turkey. It manufactures tin, iron, and

copper wares, fire-arms, cotton and woollen cloths, and

leather, and is the centre of the Bosnian trade. In the

neighbourhood are iron mines, and works of censiderable

e.Ktent. The city is the centre of a telegraphic system of

some importance, and is well situated for railway communi-

cation with both north and south. Bosna Serai, originally

called Basnavar, was founded in 1263 by the Hungarian

general Cotroman. and derives its present name from the

Serai or palace built by Mahomet H. The population

13 very variously stated ; the Prussian consul gives it as

about 50,000 in 1865, and in 18G7 as not mora than 35,000,

while Salaheddin Bey, in La Turquie a I'exposition. uni-

versale de 1867, states it as high as 70,000.

BOSNIA, the most northwesterly province of Turkey in

Europe, comprising Bosnia Proper, a part of Turkish-

Croatia, or Craina, the district of Herzegovina, and the

ancient Rascia. It e.ttends from 42° 3)' to 45° 15' N. lat

,

and from 15° 40' to 21° 2' E, long ; is bounded on the N.

and W. by the Austrian dominions, S. by Montenegro and

Albania, and E by Servia; and has an area of about

24,024 square miles. The whole province, with the excep-

tion of the valley of the Save, is more or less mountainous,

many of the summits reaching the height of 6000 feet. A
large proportion of the surface is valuable forest-land, which

furuishes almost ine.'chaustible stores of timber and fuel.

Plums are largely grown in the northern portion and ex

ported as prunes,—Beska on the Save being one of the

chief centres of the trade. In Herzegovina the vine, olive,

fig, and pomegranate flourish. Maize and wheat are the

principal grains in cultivation, but barley, oats, hemp, and

even rice are also grown. Abunilanco of pasture land

occurs throughout the province, and cattle, sheep, and goats

are reared ; the number of the cattle was, however, greatly

diminished by the plague in the decade ending with 1870.

t/arge droves of swine are fed in the oak-forests. In

mineral deposits the country is especially rich. The whole

valley of the Bosnia is said to be one enormous coal-bed ;

copper is worked in several places, and at Inatch is a very

-valuable cinnabar mine. There are also some quarries of

pood marble, and at Tuzla is a copious spring of salt water.

from which culinary salt is manufactured, though the de-

mand for this article has still to be met by a foreign supply.

The manufactures of the province are on a small scale

they include leather, cloth, and iron wares. The principal

exports are fruit, timber, cattle, wool, raw lamb-skins, furs

of wild animals, wax, and honey. The foreign trade if

almost Solely confined to the Austrian dominions,—thelftck

of a port on the Adriatic greatly impeding the intercourse by
sea. Within the last ten years there have been constructed
several carriage roads, the most important of which aro

from the capital to Brood, Gradishka, Mostar, and Yenibazar
respectively. A railway has been constructed from Rasnice
in Austria to Banyaluka, forming part of a great connecting
line between Constantinople and Western Europe. The
province is divided into the seven sandjaks 'of Banyaluka,

Bihac, Herzegovina, Yenibazar, Seraievo, Travnik, and
Zvoriiik. Ethnologically it is Servian, not even the aris-

tocracy being Turks, though they are principally Maho-
metans. A small part of the south has an Albanian

population. Mahotuetanism is not only predominant, but

is sometimes enforced by persecution. Education is said

to be greatly neglected, though from the native statistics

a different judgment might be formed, no fewer than

1079 schools being registered; but of these a large pro-

portion are attached to the mosques, and have a merely

nominal existence. The total revenue of the province

was, in 1871, 50,589,970 piastres (£456,715), and the

expenditure, 19,724,745 (£178,070). The population in-

creases very slowly, chiefly owing to mortality among the

children occasioned by improper treatment. The climate is

by no means unhealthy. The number of the inhabitants has

remained almost stationary, being estimated at 1,100,000

in 1844, and at 1,279,296 in 1873. The largest cities after

Bosna Sena, the capital, are Banyaluka (15,000), Fotcha,

Mustar, Zvornik, and Travnik (about 12,000 each), and

Yenibazar (from 9000 to 15,000). Bosnia was at first depen-

dent on.the Servian and Croatian kings, but was raised for a

time to a separate principality, which reverted about 1339 to

the Servian king Stephen. After his death it was again

independent, and continued to have its own rulers till the

latter half of the 15th century, in spite of the encroach-

ments of the Turks, who at last succeeded in incorporat

ing It in 1503. The Hungarians long disputed this

appropriation, but the country was definitely ceded to

Turkey at the peace of Carlovitz in 1699, which was con-

firmed by the treaty of Sistovar in 1791. It is at present

(1875) the scene of a formidable insurrection.

See Chaumette Desfosse's Voy. en Bomie, 1S22 ; Pcrtusier, Lt>

Rosnie, 1822 ; HilferdiDg, Bosnia, Hercegovina, i slaraya Serbia (in

Russian) 1859 ; Sax, Ski::cn iiber die Bexcohner Bosniens, 1864 ;

Roskievicz, Bosnia unci Uerzegovina, 1867 ; Blau in Zeilschrifl fUr

Erdk., Berlin, 1868 ; Rousseau in Bulletin de la Soc. de Otog., 1868 ;

Maurer, Rcise d. Bosnien, 1870 ; Geiger and Lebrel, Sludien iiber

Bosnirn, etc., 1873 ; and a very full report by the English consul

Holmes for 1872.

BOSPHORUS (or, more correctly, Bosporus, from the

Greek Bdo-Tropos, Ox ford), originally used for a strait, was

especially applied to the Bosporus Cimmeritts, or Strait of

Yenikale, and the Bosporus Thracixis, or Strait of Con-

stantinople. In modern times it has almost become the

exclusive designation of the latter strait, which unites the

Black Sea with the Sea of Marmora and forms the bound-

ary between Europe and Asia. The channel is about 16

English miles in length, and has a maximum breadth of

nca'rly 2 miles, a minimum breadth of 550 yards, and

along the middle a varying depth of 148 to 388 feet.

In the centre there is a rapid current from the Black Sea

to the Sea of Marmora, and a counter-current sets in along

each shore. At the narrows the three currents produce a

most violent commotion. The average temperature of the

water hardly differs from that of the air, but it almost cever
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reaches the atmospheric maxima and minima. The surface
IS very rarely frozen over,, not more than five or six
instances being recorded since the 8th century a.d. The
Golden Horn was partially frozen over.in 1849 and 1862.
The shores of the Bosphorus are composed in the northern
portion of different volcanic rocks, such as dolerite, granite,
and trachyte ; but along the remaining course of the
channel the prevailing formations are Devonian, consisting
of sandstones, marls, quartzose conglomerates, and calcare-
ous deposits of various kinds. The scenery on both sides
is of the most varied and beautiful (description.
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Sketcb-Map of the Bosphorus.

See Miss rardoc'a The Bosphorus and the Danube, 1839 ; Ham-

n.tKi r n «
-'/'''«»'•« (Geographic physique comparae), 1M2 •

Dethicr. Dcr Bosphor und Cmstantinapcl, lilS.
'

BOSSI, Giuseppe, an Italian painter and writer on art
was born at the village of Busto Arsizio in the Milanese
in 17-6 or 777. He was educated at -the college ofMonza; and his early fondness for drawing was fostered
by the director of the college, who supplied hira with prints
Hfter the works of Agoslino Carracci for copies. Pas=ine
next to the academy of Brera at Milen, he there pursuedMs special artistic studies, and about 1795 went to Rome
Uere he studied for five or sii years, associating with many
CitKsts of the ItaUan school, and especially forminc an
^ntiniate friendship with Canova. On his return to Milan
«e was named assistant secretary of the Academy of Fine

' Arts, and on the death of Bianconi succeeded him in the
oHice of secretary. * He rendered important service in the
organization of this new institution. In 1804, in conjunc-
tion with Oriani, he drew up the rules of the three
academies of art of Bologna, Venice, and Milan, and soon
alter was rewarded with the decoration of the Iron CrownUn the occasion of the visit of Napoleon I. to Milan in
1 Wj, Bossi exhibited a drawing of the Last Judgment of
siichael Angelo, and pictures representing Aurora and

Night, CEdipus and Creon, and the Italian Parnassus.- By
command of Prince Eugene, viceroy of Italy, Bossi under-
took to make a copy of the Last Supper of Leonardo, then
almost obliterated, for the purpose of getting it rendered
in mosaic. The drawing was made from the remains of
the original with the aid of copies and the best prints.
The mosaic waa executed by Raffaelli, and was placed in
the Imperial Gallery of Vienna. Bossi made another
copy in oil, which was placed in the museum of Brera
This museum owed to him a fine collection of casts of greoi
works of sculpture acquired at Pans, Rome, and Florence.
Bossi devoted a large part of his life to the study of tne
works of Leonardo

; and his last work was a series of
drawings in monochrnrae representing incidents in the li(c
of that great master. He left unfinished a large cartoon in
black chalk of the Dead Christ in the bosom of Mary, with
John and the Magdalene. In 1810 he published a special
work in large quarto, entitled Del Cenacolo di Leonardo du
Vmci, which had the merit of greatly interesting Goethe
His other works are Delle Opmioni di Leonardo intorvo
alia simmetna d-' corpi amani -(181 1), and Del Ttpoddl
arte della pMura (181G). Bossi died at Milan, December
15, 1816. A monument by Canova was erected to hi*
memory in the Ambrosian library, and a bust was placed
iQ the Brera.

BOSSI, Giuseppe Carlo Aurelio, Baron de, an Italian
poet and diplomatist, was born at Turin, November 15,
1 758. He made his first appearance as poet at the age of
eighteen by the publication of two tragedies, Bea Silvia
and / Circassi ; and four years later he took the degree
of doctor of laws. In 1781, in consequence of his ode in
praise of the edict of toleration promulgated by the
Emperor Joseph II., he was banished the kingdom , but
having rendered during his exile an important service -to
his countrymen he was recalled and appointed under-
secretary of state for foreign affairs. In 1792, on occasion
of the French invasion, he was sent to the court of Prussia
to negotiate an alliance, and thence went as ambassador to
St Petersburg. Dismissed by the emperor in consequence
of the treaty of alliance between Sardinia and I-'rance
(1797), he was named ambassador to Venice, which he
reached only in time to witness the fall of the republic.
He was next appointed envoy to General Bonaparte in
Italy. After the conquest of Sardinia Bossi was a member
of the Provisional Government, and one of the three
deputies sent to Paris to petition for annexation to France.
The Russian invasion of 1799 drove him to take refuge lu
the Vaudois valleys. He was afterwards a member of the
Provisional Government, but retired in 1802. Three years
later he was »ade prefect of the Am, he was created baron
by Napoleon I, in 1810, and was afterwards transferred
to the prefecture of La Manche. Deprived on the second
return of the Bourbons, he came to England, but returned
to France the following year. He spent his remaining
years in retirement. Besides the works above mentioned
Bossi was author of a long poem entitled Oromnsia, on
the events of the French revolution

; Monaco, a poem on
the secularization of convents (1787); and various lyrical
pieces, among which are Indepemlema Amcricar,a (1785),
Olanda Padficata (1788), Vision (1799), ic. He died at
Paris, January 20, 1823.

BOS.SU, Ren6 le, an eminent French critic, bom at
Pans, March IG, 1631. He studied at Nanterre, and in
164 9 entered among the regular canons of Sainte-Genevifeve.
After having acted as professor in different religious
houses for twelve years, he withdrew into retirement.
His first publication was Parallele des Principea de la
Ihysique d'Aruh^ et de celte de Bene Descartes, which
appeared in 1674, but met with little success. His next
work, entitled Trnilr dn Poeme Epijue, was published in
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1675 aud uften reprinted afterwards. Its leading doctrine is

that the subject bhouJd be chosen before the characters, and

that the actiou should be arranged without reference to the

.personages who are to 6gure in the scene. Boileau, in his

Third Rejlexion or Longinns, pronounced this work " I'un

des meiUeurs hvres de politique qui, du consentement de tous

les habiles gens, aient 6ti faits en notre langue." It

may be mentioned, however, that Bossu is said to have

defended Boileau against Saint-Sorlin, and to have received

his thanks for that service ; and a sense of obligation may
perhaps have dictated the commendation which Boileau

bestowed on the work. Bossu died March 14, 1680.

BOSSUET, Jacques BSnigne, the celebrated orator and

prelate, was born at Dijon, within a short distance of the

cathedral, on the 27th September 1627. He was the fifth

son of Binigne Bossuet and Madeleine Mochette. The
family of which he came, though of bourgeois rank, had
long taken an honourable part in the public and oiEcial life

of Burgundy. He was destined from infancy for the

church, and grew up amid influences eminently favourable

to the unfolding of his powers, for, although at six ;-ears

of age, on his father's appointment to be president in the

Cartiament of Metz, he was left at Dijon, yet his education

ad been wisely confided to an uncle, Claude Bossuet, a
large-hearted man, ardently devoted to literature, whose
debght it was to foster his nephew's intellectual gifts.

These soon gave token of exceptional brilliancy, and in the

Jesuits' College, where he went to school, .he distanced all

competitors in the facility with which he mastered the

Greek and Latin classics, Virgil aud Homer being his

especial favourites, for whose writings he contracted an
unalterable attachment, just as Horace became the life-long

companion of his rival F(5n(51on. It was from a higher

source, however, that Bossuet's genius, which was essentiaDy

of the Hebrew type, caught its finest inspiration ; and one
day reading a Bible left open by accident at the proptecies

of Isaiah, he was so thrilled by their poetry that thenceforth

ha became virtually " a man of one book," and in Holy
Scripture, read and re-read until learned ultimately almost

by heart, he found the field in which his mind could best

expatiate and gather light and power. In Bossuet, says

Lamartine, the Biblo was transfused into a man. With
that keen-sighted appreciation of talent which they
uniformly display, the Jesuits sought to enlist him in their

order, but family influence being against the proposal, in

1042 he was sent to Paris ; nor could the circumstances of

bis arrival there fail profoundly to impress the fervid

imagination of the boy, for it chanced to be on the very

<iuy on which Richelieu, then near his end, was borne into

the city in a splendid movable chamber, at the close of the
vengeanco-taking campaign, which terminated in the execu-
tion of Do Thou. Bossuet entered the college of Navarre,
the oldest in the University, where, under Nicholas Cornet,
the presiding genius of the place, and in midst of the
intellectual quickening imparted to it in comnum with the
whole of learned Europe, by the new philosophy of Descartes,

he achieved distinction in every department except mathe-
matics, for which he seems to have possessed neither the
tasto nor the faculty. At sixteen his attainments were
the talk of the town. He became the pet of »he lettered

aristocracy of Paris, and it argues his strength of character
that he was unspoiled by their caresses. The applause
which greeted the delivery of his thesis for the bachelor's
degree encouraged him to perfect his superb oratorical

gifts, nor did he count it unlawful then to be a frequent
spectator when the chefs:d'ceuvres of Corneille were played,
although, later, he was not sparing in his criticism of the
stage. At twenty-four he was appointed archdeacon of
Met!!. In Lent 1652, afters season of retreat at St Lazare,
he received priest's orders, and immediately quitted the gay

capital, and tlie career already opening to him there, to

fulfil the duties awaiting him in the comparative obscurity

of the provinces. Six years were spent in unwearied
pastoral activity, as well as in exhaustive private study of

Scripture and of the Fathers, notably St Augustine,
although even in the less read Patnstic writings he was at

home, and qmckly put his knowledge to use in a work of

controversy entitled Refvtation du Cateckiime de Pavl
Ferry, a Protestant minister of Metz. . It is of interest

principally because it outlines even at that early date tht

doctrine afterwards vigorously defended by Bossuet of the

limited authority of the popes in matters of faith. The
echo of his pulpit eloquence had already begun to reach

beyond Lorraine; during a short residence at Metz it

fascinated Anne of Austria, the Queen Mother, and for the

next ten years (1659-69) he was in perpetual request in

the metropolis. Wherever he appeared court and city

flocked to listen ; the queens yent from the palace and the

nuns of Port Royal from their seclusion ; Cond^, Turenne,
Madame de Se"vigne, and other famous contemporaries

mingled with the crowd ; whUe, in 1662, the preacher's

triumph reached a climax, when after hearing him for the

first tune at the Louvre, Louis XIV., in a moment of raieiy

awakened enthusiasm, despatched a royal message to

Bossuet's father—" pour le i'eliciter d'avoir un tel fils."

According to Lachet, these matchless discourses may be

classified as belonging to three periods:—that of Metz.

showing a considerable measure of crudeness both of thought

and expression ; that of Paris, distinguished by strengi h

and splendour (for, as Sainte-Beuve observes, every trace

of immaturity or questionable taste disappears from the

moment when Bossuet enters the circle of the king'?

influence); and that of Meaux, in which faultless grace ol

composition is purchased at the expense of vigour. On
ordinary occasions, and for an audience that loved the

practical truths of religion marshalled with logical force and

distinctness, Bourdaloue was, perhaps, equally attractive

as a preacher—there is even more jpontemporary talk about

him ; but in the Oraisoru Funebres Bossuet is unapproach-

able. In this species of oratory Mascaron and Flechier hiid

preceded him, but he is the veritable creator of it, and

nowhere does his genius take such wing as at the grave s

mouth, when, recounting the virtues of the illustrious dead,

he pictures, with wonderful swe''p of imagination and
mastery of detail, the historical events and personages of

the epoch in which they lived, the more impressively to

demonstrate that all earthly pomp and renown "are

shadows, not substantial things." Not that he altogether

escapes the vice of the French pulpit of that age, for

occasionaUy he does elevate into types of excellence those

who fell far short of it ; but, as compared with other

ofi'endei-s, the adulation which he oflfers is, even in the

hearing of royalty, measured and temperate. His funeral

orations at the death of Henrietta of England, of her

daughter, the duchess of Orleans, and of the great Cond^,

are commonly deemed his finest eflforts of the kind.

In 1669 Bossuet was appointed to the diocese o(

Condom, and in the year following he became preceptor '

the Dauphin ; but being unable, in conscience, to retai;

both offices he resigned the former, and, in consideratuw

of the pecuniary sacrifice involved, obtained the revenue^

of the Abbey of St Lucien at Bcauvais. Convmced that

on the culture of the Dauphin might depend the future

welfare of tha French people, he threw himself with

incredible energy into the novel duties of the preceptor-

ship, and resumed his own education the better to educate

his august but indolent pupil. He lacked that sweetnes;

of nature, however, which afterwards gave to F«!n^lon such

sway over the Dauphin's son. For the edification of his

royal charge Bossuet wrote several able works, such as
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VUutoire abregee de la France ; La Politique sacree ;

2'raiie de la connaistance de Dxeu et de soimeme ; and most

celebrated of aL, Le Discouts sur Vhistoire universelU.

This work, ongiDally meant to be a mere abridgment foi

use in tne royal schoolroom, grew as he wrote into a mag-

nificent historical narrative. It consists of tcree parts :

—

(1), a sketch of histoi-y from Genesis to the birth of the

modern world under Charlemagne; (2), an account of the

Mosaic and Christian economies
, (3), a series of reflections

on the vicissitudes of human government,—the whole

being characterized by splendour of coLouring and vast

range of plan, although this latter feature i« less striking in

late editions than in the earliest, which was not broken up
into chapters. In the composition of it Leibnitz greatly

helped him, by forwarding from Germany every book bear-

ing on the subject on which he could hy hands. Its central

thought IS that of aJl changes in history being overruled

with sole reference to the progress and universality of true

religion ; but Bossuet's treatment of this theme, notwith-

standing a host of striking and unchallengeable observations,

is vitiated by his identification of the Christian faith exclu-

sively with the Papal form of it, and by the way in which

he Ignores the place and value of pagan antiquity in the

world's development, so as to invite, if not to justify, the

eneer of Voltaire :
" II parait avoir 6cnt uniquement pour

insinuer que tout a ii& fait dans le monde pour la nation

;'jivt,"

It was not until the close of 1679 that Bossuet's ofBcial

duties as preceptor came to an end, but in the interval his

industry otherwise did not slacken. He was elected a

member of the Academy of France in 1G71. About this

time, too, he gavo to the world the most frequently revised,

most bitterly attacked, and most widely translated of all

his books, V Exposition de la doctrine calhotigve. Com-
posed in IG69, and originally circulated in manuscript, it

had been credited with etVecting in this shape not a few

conversions, .imong others that of Tureiiue But Jean
Daill^ and other Reformers having charged it with toning

down the harshness of Roman dogma with the purpose of

ensnaring their flocks, Bos.«uot ipsolved to publish it. The
book created a wide-spread flutter of excitement, as may
be interred from the terms employed in speaking of it by

Jurieu, perhaps the nblest of Bos.suet's opponents,— "Every-

body IS gone mad over the £xpostlion , everywhere one
hears of the most disgraceful perversions " It twice

received the imprimatur of the Pope in despite of the

author's undisguised opinions with respect to infallibility.

Curiously enough, it was this treatise that brought about in

1678 the conference between Bos.'iuet and Claude, the

learned pastor of Charenton. Floquet informs us that

wherever he could obtain a face to face encounter, Bossuet

preferred it to controversial writing. On the present

occasion the discussion lasted five hours, turning on the

authority of the cliurch, with what result is, perhaps, not

unfairly described by Bayle in the pithy remark— "That
as at the battle of SenefT, both sides claimed the victory."

During the latter years of the preceptorship Bossuet,

with a few genial associates, busied himself with Notes

and Annotations nf the Books of Scripture Many pleasant

hours were spent in these round-table studies, and it is

proof of his inexhaustible energy that he did not hesitate,

even so late in life, to acquire a knowledge of Hebrew,
fbougb there may be a touch of exaggeration in what was

said of him by an admirer,—"that he was not less familiar

with the language of Moses than with that of Homer."
His life at court was not without its .shadows. His very

position involved him unwillingly in the miserable tran.sac-

tioDS springing out of the unhallowed relation in which
the king stood to his successive favourites But Bossuet

loever forgot the bishoo in the courtier. He remonstrated

often and seriousiy witn tne profligate Lonu-i as spiritual

adviser of the beautiful but unhappy La Vallu'ic, his

Christian gentleness and wisdom shine out conspiciiou.-lv

in the interviews and corres^wndence which issued in lur

retirement to the convent of the Carmelites Jf, in llie

case of Madame de Montespan, his actions are more open
to misconstruction, yet further investigation tends towards
his acquittal of the charges advanced by various histoiions

Appointed in 1681 to the bishopric of Meaux, Bo.ssiiei

had scarcely been installed when he was summoned to take

part in the memorable assembly of the French olergv vuih

which his name will always be associated. This council

was convoked by royal edict, at the instance of the rlcij._\5

themselves, for the purpose of finding a «ay out '^f linv

conflict, yearly growing fiercer, between l,ouis and Home'
The strife arose about the regalia, or claim of the Cruuii

to administv the afl'airs of a vacant see until such time as

Its new occupant should take tie oath of fidelity. But
in the course of its discussions the council was agitated by
questions far vnder than that in which it took Us use;

and embracing eventually the whole subject of the extent

and limits of Papal authority. Bossuet preached ihe

opening seimon. He gave fearless utterance to hi^i

cherished opinions. Referring to the aggressive dispo-

sition of the Papacy he declared— " Ocean itself, immense
though it is, has its limits, and to break through at

its own caprice would be to lay desolate the world."

At the same time, seeing the heated state of the public

mind, he counselled moderation, occupying a middle place

between Ultramontanists and ultra-Gallicnns, and was
even opposed to any formal declaration of Ihe Galliraii

position. Being overruled in this chiefly through the

influence of Harlay, archbishop of Pans, he next directed

his efforts towards issuing the assembly's decision in the

most temperate and conciliatory form. He was him^^ell

appointed to draw it up, and there resulted the famous four

articles which were in substance these :— 1. The civil

authority is not subject to the ecclesiastical in tempornl

things; II. As decreed by the Council of Constance, i»

genera] council is superior to the Pope ; III The excrciM-

of the apostolic power ought to be tempered by the usage

of particular churches , 1 V Except with the con.'^ent of

the church the judgment of the Pope is not unalterable in

matters of faith. Being virulently attacked, these pro-

positions were defended by Bo.ssuet in his great Dejfnsr de

la doctrine dii clergi dc France, which, however, was not

printed until \"'ib

Bossuet applauded the shameful revocation of the Edict

of Nantes (1685), but his English biograi>her reminds u>

that, stern as was his character, ho did his utmost to

secure to Protestants as much liberty as was possible

under the exi.sting law , and, further, that no military

execution took place during his episcopate at Meaux.

In 1688 there appeared L'llistoire des Variations rfcj

Fghses Proteslantes, a review .nnd analysis, in fifteen books,

of the confessions of faith emitted by Protestant churcheti

during the epoch of the Reformation, in which Bossuet

aims at demonstrating their incoherency and .self-contra-

diction, even on cardinal points, as contrasted with the

doctrinal stability of Rome. Forcible and learned as it

undoubtedly is. this work is grievously lacking in candour

and in the paramount love of truth, the treatment of

Luther and his writings being especially unscrupulous and

vindictive. Indeed, from first to last, it is executed in the

spirit less of an upright judge than of an unprincipled

partisan. These less attractive features of Bossuet's char-

acter, over which one would gladly throw the veil, became

still more prominent when in 1680 there broke out the

bitter quarrel on the .subject of " Quietism," the melancholy

and fluctuating history of which may b" *^est emb'so"**
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under that of F^nilon, Bossuet, by his attitude, alike

unjust aad ungenerous, has left an indelible stain upon his

otherwise brilliant reputation, while the man for whose

condemnation he resorted to violence and intrigue con-

ducted himself with the meekness and charity of a saint.

Attacked by a painful disorder, of which the premonitory

symptoms appeared in 1696, the venerable prelate lingered

on until the 12th of April 1704, when he died at Paris in

his 77th year, amid the tokens of universal regret.

Of unrivalled eloquence and consummate learning, an

intrepid controversialist and defender uf the faith, aa well

as the most conscientious and diligent of bishops, he will

probably be remembered longest as the champion of the

ancient rights and Liberties of the Galilean Church, and

the representative of a phase of Catholicism which the

Vatican council has for ever banished from within the

Roman pale.

The best edition of Bossuet's works is that of Lachat in thirty-

jna vols., Paris (Vives). See also Lift of Bosmet, by Cardinal de

Bossuct ; S/udies of his Life, by Floquet ; and the Memoirs of the

Abbe Is Dieu. There is a fall and admirable English Life ofBossuet,

by the author of the Life of St Francis de Sales, 1874. For

Brougham's estimate of Bossuet as an orator, which is very depre-

siatory, sec his lyorJa, iii. 262-269. For a criti.;i8m of VHisloire

Universale see Flint's Philosophy of History. (A. B. C.)

BOSTON, a parliamentary and municipal borough and

seaport town of England, in the county of Lincoln and

wapentake of Skirbeck. It is situated in a rich agri-

cultural district on the Witham, six miles from the sea,

ind thirty miles S.E. of Lincoln on the Great Northern

Railway, in 52° 59' N. lat. and 0° 2' E. long.

Boston is by some supposed to have been a Roman
itation in the province of Flavia Cmsariensis, but of this

lufficient evidence does not

leemtoe.'cist. According to the

Saion Chronicle, St Botolph,

the patron of sailors, founded a

monastery at Icanhoe in 654,

(vhich was destroyed by the

Danes in 870. From this Bos-

ton is said to have taken its

name {Botolph's town). It be-

ume a place of considerable

jommercial importance after

the Norman Conquest, and,

in 1204, when the quimieme *

tai was imposed on the ports of England, that of Boston

amounted to £780, and was exceeded only by that of

London, which was £836. A great annual fair was held

in the town at this period. By 27th Edward III. it was

made a staple for wool, woolfells, leather, and lead. Its

irosperity about this time induced merchants from the

kmseatic and other Continental commercial cities to settle

here ; a century later, however, these foreigners were obliged

to leave, in consequence of a quarrel with the townsmen.

From this time it rapidly declined. The dissolution of the

monasteries by Henry VIII. injured the town, though

compensation w,i3 in some degree made by granting it a

charter of incorporation ; and Philip and Mary endowed it

jfith upwards of 500 acres of land. It afterwards suffered

from the plague and from inundations, to which its low

situation rendered it particularly liable. It was for some
time the headquarters of Cromwell's army.

Boston is well built, paved, and lighted. It is divided

into two nearly equal parts by the Witham, here crossed by

an elegant iron bridge of one arch, 86 feet in span. At
one time the supply of water was very deficitnt ; but, in

virtue of on Act passed in 1847, there is now a plentiful

supply coriveyed by pipes from a distance of twelve miles.

Tho principal building is the parish church of St Botolph,

four.ded in 1309, and partly restored in 1857 at the

Arms of Boston.

expense of the inhabitants of Boston in Aiuerica, in memory
of their connection with the English city. It is one of tlia

largest churches without aisles in the kingdom, being 290
feet by 93 within the walls: The tower, 290 feet in

height, resembles that of Antwerp cathedral, and is crowned

by a beautiful octagonal lantern, forming a landmark seen

forty miles off. A chapel of ease was erected in 1822.

There is a free grammar school, founded in 1554, a charity

school for the sons of poor freemen, a blue-coat, national,

and other schools. There is also a dispensary, a town-hall,

a market-house, a custom-house, assembly rooms, a theatre,

a borough gaol, a house of correction, a union poor-house,

Vauxhall gardens, a mechanics' institution, public baths,

subscription libraries, an athenieum, and a freemason's

hall, built in imitation of Egyptian architecture. Th«
manufactures consist chiefly of sail-cloth, canvas, sacking,'

ropes, beer, leather, hats, and bricks. There are also iroD

and brass foundries, and ship-yards, with patent slips,

where vessels of 200 tons are 'ouilt.

From neglect to clear the river, it became so obstructed

that in 1750 a sloop of 40 or 50 tons could with difliculty

come up to the town at spring tides. Since that period

great improvements have been made, and vessels of 300
tons are enabled to unload in the town. The imports are^

chiefly timber, pitch, tar, and hemp from the Baltic, and

coal and manufactures coastwise ; the exports, wool, wood,

corn, and other agricultural produce. The total value

of the forme- was in 1873, £200,825, and of the latter

£86,571. By means of the river and the canals con-

nected therewith, Boston has navigable communication with

Lincoln, Gainsborough, Nottingham, and Derby. The
East Lincolnshire Railway connects it with Louth, Qrimsby,

and other towns in the north, and the Great Northern with

Peterborough and the south ; another line extends to

Lincoln. It has returned two members to parliament

since the reign of Edward IV. The title of Baron of

Boston is borne by the Irby family. In 18 H the popu

lation within the parliamentary boundaries was 18,279;

within the municipality, 14,526.

BOSTON, the capital of the State of Massachusetts, in

Suffolk County, and the second city in commerce, wealth,

banking capital, and valuation in the United States of

North America. It lies at the bottom of Jlassachusetls

Bay, and is one of many pear-shaped peninsulas formerly

attached to the mainland only by narrow marshy necks,

which fringed the shores of the bay. The Charles River,

once more than double its present width, divides it from

the similar promontory of Charlestown (the site of the

battle of Bunker Hil'), on the otner side of which the

Mystic River, uniting with the Charles, flows into the

harbour. The latest determination gives the latitude of

Boston 42° 21' 27 6" N.. and the longitude 5° 59' 18"E. from

Washington and 71° 3' 30" W. from Greenwich. When
it is noon in Boston it is 4 o'clock 44 minutes and 14

seconds at Greenwch, and 36 minutes past 11 at Washing-

ton, which is distant by railroad 450 miles.

The Indian name of the peninsula was " Shawmut,"

meaning " living fountains." When Governor John W'in-

throp, with his company, came over from England with

the king's charter, to establish a government under it in

the bay, they reached Charlestown, as a temporary settle-

ment, on June 17, 1630. Looking across the Charles, the

Indian Shawmut presented to the eye an elevation nearly

in its centre, with three distinct summit peaks, the

remnants of the only one of which now remaining constitute

the present Beacon Hill, so called from its ancient use as a

signal warning station. These triple summits led to the_

substitution of .the name " Trimonntaine," or " Tremont,"

as the English designation of the whole peninsula—c,

favourite title perpetuated in the name of a central street.
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hotel, a theatre, a bank, a lecture-hall, <fec. A single

lonely white man, the Rev. William Blaxton, a clergyman
A the English Church, Waa then living, with house,

orchard, and garden on the slope of the central hill, sup-

posed to have come over in 1G23, one of several isolated

Kettlera on the promontories and islands of the bay, called
" the old planters." He invited Winthrop's company to

jross the river and build their cabins on his side, because

of the purer and mure abundant water-springs. On the

records of the company we read, that at a court held in

C'harlestown, September 17 (.v.s.), 1630, "It is ordered

that Trimountaine shall be called Boston." This has con-

sequently been the date assumed for the foundation of what
is now the present city, and the second centennial of which

was commemorated by public civic services, an oration by
Joeiah Qnincy, a former mayor, then president of Harvard
University, and a poem by the banker-poet, Charles
Sprague. It is not probable that the pemnsula wa»
occupied till a month later. Blaxton, not finding the
new-comers congenial associates, sold out his rights to

them in 1G34, and moved elsewhere. It has often been
said, and has been widely accepted, that Boston received it*

name in compliment to the second minister of its hrst
church, the Rev. John Cotton, formerly vicar of St
Botolph's, borough of Boston, Lincolnshire, England.
This was not the case. The Rev. John Wilson, of King's
College, Cambridge, and of Sudbury, in Suffolk, England,
came in Winthrop's company, and was first pastor of the

OrouEd'Plan of tbe City of Boston.

t. HassBchusetU Hoipital. 3. State U(rose. 3. Alhennum. 4. Court-House, fi Faneull Hall. 6. City BalL 7. Exchaoge. 8. Custom Houw. 9. BuDker'a Hill

Monument. 10. Insaoe Hospital. IL IIouso of Correctloo. 13. Telegraph Hill (Dorctie&ter Relgbts). « « Low Water mark. s Fa'.bom
Hue.

church. Cotton did not arrive till September 4, 1633,
three years after the name Boston had been adopted.

Undoubtedly the name was chosen in compliment to the

much honoured Mr Isaac Johnson, one of the foremost in

the enterprise, who with his wife, the Lady Arbella,

laughter of the Earl of Lincoln, came with Winthrop in

V vessel bearing her name. Johnson was from the English

Boston, as were also his associates, Atherton Hough, who
had been mayor of the borough, and Thomas., Leverett,
" ruling elder " of the church, who had been an alderman.

Some graceful courtesies have been exchanged in recent

years between tbe two cities. The English Boston sent

over a copy of her charter, framed in wood from St

Botolph's church, and this now hangs in the city hall of

the Massachusetts capital ; and some descendants of John
Cotton, with members of his American Church, through
one of their number, Edward Everett, then American
minister at the Court of St James's, united in a generous

subscription to restore a chapel in St Botolph's, and to

erect a monumsatal tablet in it to the revered teacher.

4 6«

The sea-girt peninsula seems to have attracted the choice

of the colonists as a place of settlement, because of its

facdities for commerce and for defence. Its aboriginal

occupants had previously been devasted by a plague,

Icating it vacant. Some fifty years afterwards the settlers

satisfied the claims of an Indian sachem, representing that

his grandfather had been its proprietor. Had these

settlers coutemplated the enormous outlay of labour, skill,

and money, which their posterity would have to expend

upon the original site to make it habitable and commodious,

they might have planted themselves elsewhere. There was

neither wood nor meadow on the peninsula ; but it might

be defended from the Indians and wolves, and as one

early visitor vainly, imagined, from "moskitoes." The
surface was very abrupt, iiregular, hilly, and undulating,

deeply indented by coves, and surrounded by salt-marshea

left oozy by the ebbing tides, and separating the shores

from the river channels. The peninsula contained less

than 1000 acres, and the narrow neck, which joined it

to the - ni n, was often swept by spray and. water. Th«
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widening of Charles River near its mouth gored deeply

into the northern side of the peninsula, almost dividing it,

and the waters were soon turned to account for a mill-pond.

This was filled up by earth from tho hills in 1807, adding

more than 50 acres to the territory. Another broad cove

on the southern side was filled in 1837, adding 77 acres

more. The Back Bay, so called, and aU the flats on both

sides of the original neck, havo since been reclaimed for

tho various uses of a public garden, and squares, streets,

dwellings, churches, schools, hotels, manufactories, &c., con-

stituting, in fact, a new city with many costly and elegant

structures, on what was originally the narrowest and most

disagreeable, but is now the fairest and widest, portion

of the primitive site. But whole forests from the State of

Maine, and vast quarries of granite, and hiUs of country

gravel, have been put to service in fringing water margins,

constructmg the wharves, piers, and causeways, redeeming

the flats, and furnishing piling and solid foundations for

the stately edifices, private houses, halls, churches, and rail-

road stations, principally between Charles River and the

old Dorchester flats. From the first settlement, however,

the ownership and occupancy of land by the citizens were

not confined to the soil of the peninsula. The land needed

for grazing, farming, and wood, on neighbouring pro-

montories and islands was soon placed under the jurisdic-

tion of Boston, for its " inlargement." Portions of territory,

thus added, were from time to time severed, and have since

been re-annexed. Noddle's Island, now East Boston, was

"layd to Boston" in 1637 It then contained 660 acres,

with several hundreds more of flats and marsh, since

reclaimed. It has a wharf, 1000 feet in length, for the

English and Canadian steamers. Dorchester Neck and

Point, ccjntaining 560 acres,/were annexed as South Boston

in 1804, and the neighbouring Washington Village in

1855. The city of Roxbury was annexed in 1868; the

lown of Dorchestei- in 1870 ; the city of Charlestown, and

the towns of Brighton and West Roxbury, in 1874. The
900 acres of the original peninsula have been doubled on

its own area , while tho present area of the city's jurisdic--

tion covers 22,472 acres. The whole length of the original

peninsula, fiom Roxbury line to Winnisimmet Ferry, was
two miles and a little more than three quarters ; its greatest

breadth was 1 mile and 1 39 yards. The reclaimed territory

is raised to a uniform level, sufficiently high to secure it

against freshets, and is well drained. While the original

site still preserves to a large extent its irregularity of sur-

face, and its undulations, some of its former steep eminences

have been reduced or wholly removed. The highest

eminence in the old territory is about 110 feet above the

8ca-level. This work of levelling, grading, and reclaiming

has been done at vast expense. But greater has been the

expense of widening and straightening the narrow and
crooked highways, streets, thoroughfares, and lanes of the

first settlers, which are traditionaUy said to have been
made by the cattle on their way to and from their pastures.

This, next to tho water-works, has been the occasion of the

most considerable increase of the debt incurred by the city,

somewhat relieved by assessments for betterment on abut-

ting proprietors. It is believed that there has been a larger

outlay of labour, material, and money, in reducing, level-

ling, and reclaiming territory, and in straightening and
widening thoroughfares in Boston, than has been expended
for the same purposes in all the other chief cities of the

United States together. Tho broad watercourses around
Boston are now spanned by causeways and bridges,—East

Boston only, that tho harbour may be opened to the navy-

yard, being reached by a ferry. The first bridge over

Charles River, that to Charlestown, was opened in 1786
;

the Wes. Boston bridge, to Cambridge, in 1793 , the

Western Avenue, o solid causeway to Brookline, 7000 feet

long, in 1821. Boston has now to maintain sixteen

bridges. Most of the railroads also have their bridges.

Six of the islands in Boston harbour are the property of

the city, and three more of them have been ceded to the

United States for fortifications. The harbour islands,

including rocks and shoals, are very numerous, rendering

the navigation through the two channeb very difficult and i

easily guarded. But the harbour, when reached, is very

secure. It is nearly 14 miles long, and 8 miles wide,

giving nearly 60 square miles of anchorage. These islands

were for the most part heavily wooded when first occupied,

and some of them were profitably used for grazing and

pasturage. Since they have been stripped of their primitive

growth for fuel and building material, it has been found

impracticable to reclothe them with trees, on account of

the roughness of the sea-air. The washing of the soil from

the bluffs of many of them, to the great injury of the

harbour, has involved large expense in the erection of sea-

walls. The first settlers constructed rude defences, fre-

quently repaired and extended, on Castle Island, 2J miles

from Boston. More formidable works were raised here

by an English engineer in 1701-3. The United States

Government has constructed elaborate fortifications on this

site, now called Fort Independence, which, with Fort?

Winthrop and Warren, on neighbouring islands, offer

formidable harbour defences. The first lighthouse was
erected in the harbour, on Beacon Island, 8J miles from

the town, near the Great Brewster, in 1716. This was
destroyed during the Revolutionary War, re-erected iu

1783, ceded to the United States in 1790, refitted in 1856
and 1860, with a tower 98 feet high, fog-horn, bell, itc,

and is now called the Outer Light. An inner lighthouse

was established on Long Island Head in 1819, refitted

in 1855. On the long spit, at the western extremity of

the Little Brewster, stands the Bug or Spit Light, erected

in 1856.

It is remarkable, considering the leading and conspicuous

character which has always attached to Boston from the

first English settlement of the country, that it should have

remained for nearly two centuries under the simple forn.

and admiftistration of a town government, the same as

that of the smallest interior hamlets. Such a government,

by all the citizens assembled in " town -meeting" to

dispose all their affairs, was, however, found favourable

to the development and prosperity of the community

Here was trained a homogeneous population undei

peculiar institutions. Wealth slowly but steadily increased,

through the whale and cod fisheries, the fur-trade, the

sale of lumber and pitch, and a commerce largely with the

West Indies and elsewhere,—though much impeded by the

restrictions of the English navigation laws.* Heavy

exactions and drawbacks were found in the Indian and iu

the French colonial wars. ^ Here began opposition to the

measures of the British ministry, for oppressing and

taxing the colonies. The Stamp Act, passed in 1765,

wa.s repealed in 1766. The Tea Act, passed in 1773, was

defied by the empt^-ing of three cargoes of tea into the

harbour, December 16 of the same year, by a party in the

gnise of " Mohawk Indians." The port was closed by a

British fleet, June l,il774. The British army evacuated

Boston March 17,17(6, after having been beleaguered in it

nearly a year. 'The constitution of the State was adopted

here in 1780, midway in the war.

Boston received a city charter in 1822. Its Govern-

ment is composed of a mayor, twelve aldermen, and a

common council of seventy-two members, three from each of

its twenty-four wards, annually elected by the citizens.

There arc commissioners for fire, water, health, and various

other departments. There is a board of twelve overseer*

of the poor, with a commodious central building, connected
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with twelve chantable organizations, with which the board

acts in concert. The board holds charity trust funds
amounting to $312,183 , it expended in 1874 $101,591,
and relieved 304 beneficiaries on its trust funds, and 9762
other persons.

Population, Valuation, dec.—The population of Boston,

in 1708, was about 12,000; in 1719, about 18,000, in

1780, about 23,000; in 1800, 25,000; in 1850, 13J>,000;

and, with Roxbury and Dorchester, in 1873, was 308,875.

Charlestown brought with it 32,040 , West Roxbury,
10,361 ; and Brighton, 5978. The total, in 1875, must
be nearly 360,000. The valuation of the city in May
1875 was 8554,200,150 of real estate, and §244,554,900
of personal property,— total, ?798, 755,050. The value of

the corporate public property is 830,787,292. The net city

debt is $27,294,208. The number of public paupers,

including insane, is 689; of criminals, 1495. There are

fifty-eight banks of depo.sit and discount in the city,

the capital of which is $52,900,000, and the circulation

827,074.396. The number of savings-banks is twenty-one,

with deposits of $73,322,368-56, Of fire and marine
insurance companies, stock and mutual, there are thirty,

with four new ones in formation, besides life insurance

companies and those against accidents and 'for specific

forms of property. The annual sale of merchandise in the

city is estimated at $1,000,000,000.

Commerce.— Boston has commercial relations with every

part of the globe. In 1874 the gold value of its foreign

imports was $49,522,547 ; of its exports of foreign mer-

chandise, $2,084,257 ; and of its domestic- merchandise,

in currency, $27,035,169. There arrived 167 American
vessels from foreign ports, with a tonnage of 234,587 and
6324 men; of foreign vessels from foreign ports 1849,

with a tonnage 484,448 and 18,480 men. There cleared

for foreign ports, 598 American vessels, with 254,347 tons

and 6606 men; and 1882 foreign vessels, with 472,941
tons and 17,995 men. The total tonnage of Boston,

registered and enrolled, on December 31, 1874, was
331,266. Its commerce is slowly recovering from the

effects of the war of secession.

Great Fires.—The buildings of Boston having from the

first been largely of wood,—the use of which material for

that purpose is now under severe restrictions,—and closely

compacted, the old town suffered from frequent and disas-

trous conflagrations, several of which were successively

described as " The Great Fire." There had been ten of

these disasters, severe under the then existing circumstancee,

before the year 1698. In 1711, the town-house and a

meeting-house, both of brick, and a hundred dweUings were

destroyed. In 1760 a conflagration consumed 349 dwell-

ings, stores, and shops, and rendered more than 1000 people

homeless. But these and all subsequent ones were eclipsed

in their devastation by the disaster of November 9-10,

1872, in which hundreds of costly warehouses filled with

goods, with banks, offices, churches, A-c, were destroyed,

though all of brick or granite, involving a loss of over

$80,000,000. It is an evidence of the energj- and resources

of the citizens, that in a little more than two years after

the catastrophe, the whole " burnt district," with widened

and improved thoroughfares, was covered with solid, sub-

stantial, and palatial edifices combining all the safeguards,

improvements, and conveniences of modern skill At least

as large an amount has been expended on this restoration

as was lost in the ruin. The fire department has been

made more eiBcicnt under the control of three commis-

sioners. There are now in the city twenty-nine steam

fire-engines and a fire-boat in the harbour, eleven hook

and ladder companies, sixteen horse-hose companies, a

1 rotective department, an insurance brigade, with waggons,

&c., an alarm telegraph, and a system of signal boxes.

Water Supply.—Though th? first white settlers were
drawn to Boston by its pure and abundant springs, the
want of water resources was long felt til] efhcient measures
were taken for a supply. The southern portion of the-

town was supplied at the beginning of this century by an
aqueduct from Jamaica Pond in Roxbury. The works
already constructed and still in progress fully meet the
present and pro.spective demands. The waters from Cochi-
tuate Lake and its tributaries, from twenty to thirty miles
from the city, flowed into it by gravitation, October 25,
1848. The storage reservoirs and the works have cost

up to May 1875, $10,786,739. The length of the conduit
of brick is 14 J miles, and of supply pipes of iron 262J
miles. The annexation of Charlestown brought with u
the waters of Mystic Lake, the works for which had cost

$1,147,902, with 1^ mdes of brick conduit, and 127 miles-

of pipe, pumping engines, and reservoir.

The public schools of the rity are organized and super-
vised under the statutes of the State which make proinsion

for free education by some compulsory enactments, subject
to such special regulations as may be enjoined by the-

Legislature. The Legislature of 1875, by an Act (chapter

241), introduced a change in the composition and functions

of the school committee. Henceforward this board is to

consist of twenty-four members, chosen by the citizens on
general ticket, to be disposed in three sections of eight

members each. After the close of the first year from the
first election, eight members are to retire, and eight new
members are to be elected, to serve for three years, all

without compensation. The board is to elect and fix the

compensation of a secretary, an auditing clerk, and other

necessary subordinate officers, and also of a superintendent

of schools, and a board of not more than six supervisors.

The mayor is to be, ex officio, chairman of the general

board, to which no other member of the city government
can belong, and which shall have the whole management
of the schools, choosing and fixing the compensation of all

teachers, janitors, <tc., but needing the authority of the

city council before incurring an expense exceeding $1000
for the purchase of land, or the erection or alteration of a

buildiug. Boston has now 9 high schools, 49 grammar-
schools, 416 primary schools, 25 evening schools and
industrial, licensed minors', deaf-mute, and kindergarten

schools,—total, 499. The number of teachers employed

is 1289; of scholars, 53,391. Cost of maintenance for

the year ending May 1, 1875, 81,724,373 61. In the old

city there is a Latin, English high, girls' high, and normal

school ; and in each of the municipalities that have been

annexed there is a high school, where classical education is

furnished.

The public buildings of Boston are very numerous,

embracing those of the United States Government, the

State, the county, and the city. Most of them have been

built within a few years, and are substantial and com-

modious, but, owing to the constant expansion and growth

of the city, each of them in turn becomes contracted, and
needs enlargement or a substitute. The buildings con-

nected with each of the railroad stations have been recon-

structed for extension three or. four times. The largest

group of edifices and works is that of the United States

navy-yard, with docks, manufactories, foundries, machine
shops, ordnance stores, rope-walks, furnaces, casting pits,

timber sheds, ordnance parks, ship-houses, &c. The half

of a very elaborate and costly edifice, (he corner-stone

of which was laid by President Grant, is now (1875) com-

pleted and in use for the United States post-office and
sub-treasury. The other half, now in progress, will

accommodate the United States courts. There is also

a custom-house, with bonded warehouses, and the United
Slates court-house.
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The State House, for the business cf the Legislature of

the commomvealth, was built in 1798, and has been

fecenllv greatly extended. It stands on the highest land

.n the city,—what remains of the old Trimountaine sum-

mits,—and has a gilded dome, fountains, and statues on its

lawn, with statues, busts, paintings, and trophies within.

The edifice looks nobly down upon the " C!ommon," so dear

to the citizens of Boston. This park came with the original

purchase from Mr Blaxton, and encloses 48 acres, with

'malls all round it, a pond, a fountain, a soldiers' monu-

ment, a deer park, and about 1300 trees. An Act of the

Legislature of 1875 protects it from being encroached upon

in any way by the municipal authorities without a vote of

the majority of the citizens. To the State also belong a

court house and some of the newly reclaimed territory on

the South Bay. To the county of Suffolk belong a jail,

and court-houses, municipal and probate. The State prison

is in Charleatown district.

To the city, besides the Bchool-housea.—which bear the

names of honoured citizens for many generations, and of'

ex-mayors,—belong a large number of structures and

appliances :—the Old State House, so called, built for the

British authorities in 1712,—the oldest public building now
standing in the city, Christ Church, dedicated in 1723,

coming next to it ; Faneuil Hall, famous for its patriotic

oratory, originally the gift of Peter Fanetiil in 1743, used

for "town meetings," and enlarged iu 1806; extensive

market-houses ; the City Hall ; the Public Library ; bath-

houses ; engine-houses and armories ; the Public Garden

on the new territory, highly ornamented, enclosing more

than 24 acres, with a pond ; city stables, &c.

Statues in public places :—in bronze, a fine equestrian

statue of Washington, and those of Dr Franklin,—born in

Boston, January 17, 170G,— of Daniel Webster, Horace

Mann, and Edward Everett ; of marble or granite, Wash-

ington, Alexander Hamilton, Governor Andrew, Columbus,

Arislides, soldiers in the war of secession, and the monu-

.uent commeraor.ating the introduction of the use of ether as

an anaesthetic, first applied in the Massachusetts General

Hospital, Boston.

Boston is frmged with substantial wharves on all its

water margms, for the most part covered with massive

warehouses. Horse railroads, or tramways, make easy

connections within its own limits, and with the suburbs.

Steam roads open communication with the whole continent,

in every landward direction. Successive experiments have

been tried with the various materials and methods for pav-

ing the streets, and constructing side-walks. The streets

of the town were first named in 1708. The first map of

the town, that of Bonner, was made in 1722. Overseers

of the poor were first chosen in 1C91. The superintendent

of lamps has charge of 76G4 gas, and 976 fluid, burners.

The cost of gas to the city, for 1874, was S27o,064-35.

There are seventeen police-station houses and lock-ups
;

the cxpeuse of that department was S683,892'78 ; "of the

health department, S440,877'08; of the fire department,

$G71.r)1113 . of the City Hospital, 8111,198-31; of

penal and pauper institutions, S405,9034O. The cost

ol street widenings and c.xtcnsious from 1822 to 1874 was
$21,739,98313; and in 1873-74, e6.403,413-76, re-

duced by " betterments," 8283,(197 00 ; tax assessed in

1874, $9,022,187-17 The revenue of the city was
$23,633,87406 There had been in the town and original

city eleven burial-places. Mount Auburn Cemetery in

Cambridge, five miles distant, enclosing 12.') acres, was put

to use in 1831. There have been niore than 19,000 inter-

ments in it. Five other suburban cemeteries are now
jirovided, and intenneuts in the city are prohibited.

The Public Library, as an institution of the city, was
fostered by an nnternrise initiated bv M. Vattemare, in

securing a gift of bnuks from the city of Paris, m 184.1

Acts of the Legislature, renewed and extended from 1848 tt

1857, aided by the efforts of individual citizens and meet
ings of committees, with free and conditional gifts ol

money and of books, kept the object steadily in view. In
1852 Mr Joshua Bates, boni in Massachusetts, then of the
firm of the Messrs Baring, of London, made a gift to the
city for the purpose of a library, of S30,OUO, subse-

quently adding various donations of books. The main hall

of the library building bears his name, in commemoration
of his munificence. The present spacious and solid struc-

ture, wliich, however, already needs a second enlargement,
was inaugurated for its uses, on January 1, 1858, with
an address by Edward Everett. It cost, with the land,

8365,000. Large donations of money and of private

libraries have since accrued from living benefactors, and
by bequests. The names of Ex-Mayor Bigelow, of Abbot
Lawrence, and Jonathan Phillips deserve mention for

their pecuniary gifts ; while the libraries of Theodore
Parker, Edward Everett, and George Ticknor have furnished

most valuable acquisitions. Here is deposited the Prince

Library, belonging to the Old South Religious Society.

The unique and rich collection, known as the Barton
Library, of 12,000 r volumes, including the magnificent

Shakspearian treasures, was obtained in 1873. The edifice

has been once enlarged, with efforts to render it fire-

proof, and additional ground has been purchased at a

cost of 870,000. The expense of its maintenance and
care, in 1874, was 8135,000. There are employed in it

103 [icrsons. Tlie number of volunn^s is about 280,000,
besides pamphlets, MSS., and valuablo collections of en-

gravings, inclu ling the Tosti, so called. Branch libraries

are established for the convenience of the citizens, in South
and East Boston, Dorchester, Roxbury, Brighton, and
Charlestown ; and a system of other local deliveries has

been initiated.

Of churches and places of worship in Boston, there are

163 for Protestants, 26 for Roman Catholics, and 3 Jewish

synagogues. The Roman Catholics have a cathedral which

will seat more than 4000. The Unitarians have the largest

number of Protestant churches. There are 112 public

halls, which serve very miscellaneous uses of worship,

debate, lecturing, society meetings, and amusement.
Literary, learned, scientific, benevolent, and secret so-

cieties, represented by their own edifices, halls, libraries,

and collections, are very numerous, and well sustained.

Among these may bo mentioned the American Academy of

Arts and Sciences ; the Massachusetts Historical Society ;

the Boston Alheureum, with a very extensive library,

paintings, and statuary ; the New England Historic

Genealogical Society; the Masonic Temple; the Odd
Fellows' Hall ; the Mechanics' Association ; the Mercantile

Library Association ; the Massachusetts Institute of Tech-

nology ; the Boston College (Roman Catholic) ; the Boston

University (.Methodist) ; Young Men's Christian Union
;

Youug Men's Christian Association, with a sectarian

condition ; Young Women's Christian Association ; the

Natural History Society ; the Horticultural Society ; the

Marine Society ; the Boston Library Society ; the Music

Hall, with its great organ ; the Harvard Medical School,

and Warren Museum ; the State Library ; the Law
Library; the General Theological Library; the An
Museum, itc. There are four theatres in the city,—the

Boston, the Globe, the Howard, and the Museum.
Hospitals, asylums, and refuges, chiefly founded and

sustained by private benevolence, and generously admin-

istered, provide, for the most part gratuitously^ for the

various ills and maladies of humanity. Of these, besides

the City Hospital, may bo mentioned the Massachusetts

General Hospital, with its branch for the insane, the
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M'Lean Asylum, in a suburb ; the Uriiliaii Asylum; the

Perkins Institution for the Blind ; the Eye and Ear
Infirmary; the Cousuinptives' Home; the Carney Hos-
pital ; the Homoeopathic Hospital ; the School for Idiotic

and Feeble-minded ; the Lying-in Hospital ; the Tem-
porary, Washingtonian, and Appletor, Homes ; Hospitals

for Women, Children, and Infants ; Homes for Aged
Men, for Aged Women and for Coloured Women, for

Little Wanderers ; a Children's Mission ; House of the

Augol Guardian ; Commissioners of Foreign Missions, &c.

The city institutions for paupers, the insane, and criminals,

^re in South Boston and on Deer Island.

Ninety years after the settlement of the town of Boston,

Daniel Neal, of London, wrote a description of it, return-

ing from his visit. In this he says :
" The conversation

in this town is as polite as in most of the cities and towns

IT England, many of their merchants having travelled into

Europe, and those that stay at home having the advan-

tage of a free conversation with travellers ; so that a

gentleman from London would almost think himself at

home at Boston, when he observes the numbers of people,

their houses, their furniture, their tables, their dress, and
conversation, which perhaps is as splendid and showy as

that of the most considerable tradesmen in London "

. Though in the succession of visitors from abroad, par-

ticularly from England, who have followed Mr Neal, there

liave been a few who liave found matter for satire and
depreciatory criticism in their accounts of Boston, of its

citizens, their habits, Ac., the great majority of its foreign

guests, especially if their own manners and errands have

lecommcndcd them, have written in a similar strain.

rhey have found there much to learn and enjoy, and to

remember with pleasure. Cultivated Englishmen, particu-

larly those who have visited Boston in recent years to

obtain or to impart information, have found themselves at

aome there. The supposed conceit of its citizens over their

own distinctive qualities or advantages has led to some
pleasant banter from at home and abroad in characterizing

the city as the " Athens of America" or " The Hub of the

Universe."

The development, growth, and increased population

of the city, under the liberal social influences, and the

changes of opinion and habit, which in no part of the

world are more marked and active than here, have, of

course, wholly displaced the original homogencousness of

its people, and the peculiarly Puritan character of the

tone and customs of life. Its large foreign population

make, in traditions, habits, social relations, and religion, a

nation within a nation. The unfamiliar names which

appear on the signs of shops and dwellings, the relaxed

usages as regards the observance of Sunday, and the

indulgence in amusements, large personal freedom, <tc.,

have mado Boston, substantially, a cosmopolitan city.

Those now living remember when a person who ventured

to smoke a cigar or a pipe in the street would have fallen

into the hands of a constable. When the traffic in the

streets is annually obstructed by an elaborate procession,

mounted and on foot, on " St Patrick's Day," and when a

cardinal, with other ofTicials from the court of Rome,

lomes hither to consecrate an archbishop in a cathedral, it

is difScult to recall the virgin promontory and the English

fitiles with which this notice began. (g. e. e.)

BOSTON, Tho.mas, a popular and learned Scottish

divine, born at Dunse, May 17, IG76. He was educated

»t Edinburgh, and in 1 099 became minister of the parish

nf Simprin, from which he was translated in 1707 to

Ettrick. It was by his recommendation that Hog of

Carnock reprinted in 1718 the famous Marrow of Modern

Divinity, which excited such a fierce controversy in the

Scottish church. He alsp disUuguisbed himself by being

the only member of Assembly wlio CTilered a protest

against the sentence passed on Professor Simson as being

too slight a censure. He died May 20, 1732. His
writings were numerous; but he is best known by hi?

Fourfold Stale, the Crook in the Lot, and his Body of

Divinity, works much esteemed by Presbyteiiaiis, and
which long exercised a powerful inHueiKS over the minds
of the Scottish peasantry. He left Memoirs of fiis o>ii>

Life and Times, published in 177G. An edition of hi;

works in 12 volumes .appeared in 18-40,^^.

BOSWELL, JaMe.s, the biographer of Johnson, w.i.<i

born at Edinburgh on the 29tli October 1740. His falliei

was one of the lords of Session, or judges of th;". suprcmv
court in Scotland, and took his title, Lord Auchiiilci;k

from the name of his property in Ayrshire. The family

was of old and honourable descent, a fact of which both
father and son were not only proud but vain. James, the

eldest son, was educated at Edinburgh and Glasgow
Universities, and during his student days contracted a,

close and life-long friendship with William Johnson

Temple, afterwards vicar, of St Gluvias and rector of

Mamhead. His unrestrained correspondence with Temple,'

extending with occasional breaks from 1758 to the last

year of his life, affords us the best materials forakiiowledgo

of his career and an estimate of his character. At the age

of eighteen he was busily engaged in the study of the law at

Edinburgh, nut entirely in accordance with his own inclina-

tion, but in obedience to the desire of his father. Already,

however, he had begun to take a pride in being associated

with men of distinction, and tells his friend, with some
exultation, that lib had accompanied Sir David Dalrympla

(afterward Lord Ifailos) on the Northern Circuit, and had

kept a journal of what was said by the great man on tho

way. Some other peculiarities of his character also became

manifest even at this early period of his life. He was

evidently unsettled and unstable, " constitutionally unfit,"

as he afterwards said, "• for any employment ;

" he disliked

the Scottish style of life, and longed for the elegance,

refinement, and liberality of London society. In 1760 this

wish was so far gratified ; he tasted some ef the delights

of the capital, and indulged in magnificent dreams of

entering the Guards and spending his time about the court.

Such a fancy, however, came to nothing; for as he ha.i

narrated with some pride, tho duke of Argyll told his father

that " this boy must not be shot at .for three and sixpence

a day." A military life, indeed, would h.irdly have suited

him, for, as he frankly confesses, his personal courage was

but small.

Boswell's tastes were always literary ; he had contributed

some slight things to the current magazines; and in 1762

he published a rather humorous little poem, The Cub at

Newmarket. In the following year appeared a collection of

Letters between the lion. Andrew Erskine and James Bosuell,

Esq., which the vanity of the youthful authors induced

them to think would be received with pleasure and profit

by tho world. The only prominent characteristic of these

epistles is an overstrained attempt at liveliness and wit.

On Monday, ICth May 1763, Boswell, then on a second

visit to London, had the supreme happiness to make the

acquaintance of the object of his almost idolatrous admira-

tion,—Dr Johnson. Their first inter\-iew in the buck

parlour of Mr Davies's shop in Russell Street was charac-

teristic of both ; the calm strength and ponderous wit of the

one, the fluttering folly and childish servility of the other,

are portrayed to the life in Boswell's own narrative. Few
things are more singular than the intimacy wliich sprang

up between two men so difl'erently constituted. Boswell

might indeed ccmgratulate himself that he had something

about him that interested most people at first sight in bis

favout He was then about to proceed to Utrecht in order
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to prosecute his Studies ; and the great Dr Johnson actually

|aecompanied him to Harwich and saw him o£f, with many
' protestations of affection.

At Utrecht Boswell was as unsettled and dissipated as

before. He had a fair allowance from his father—£240 a

year , but ho was determined " not to be straitened nor to

encourage the least narrowness of disposition as to saving

money " To what extent this virtuous resolution was carried

out is unknown , but after leaving the university, he

determined, sorely against his father's inclination, to prolong

Tiia residence abroad. He travelled threugh various parts

of the Continent, visited Voltaire and Rousseau, and was

finely attracted to Corsica, where ho speedily attached

himself to and became the intimate friend of the patriot

Paoli. He did not return to England till 1766, but he

had not neglected his note-book, and in 1768 published his

Account of Corsica, Journal of a I'our to that Island, and

Memoirs of Pascal Paoli. The book had a very con-

fliderable success, not on account of the merits of its

Jiistorical or descriptive passages, but from the liveliness

and truth of the journal, and from the numerous anecdotes

and sayings, which brought the Corsican patriot vividly

before the English imagination. Johnson's estimate of the

•work was discriminating and just ; and other good judges,

though they could not avoid noticing and ricicuhng

Boswell's extravagances and follies, appreciated at its true

value his unrivalled power of biographical narration. The

took did much for Paoli, and secured for him sympathy

and assistance in England when he was compelled to fly

from his native island. The author, was for a time

intoxicated with his success ; he pestered every one "with

Corsica, introduced himself to Pitt in Corsican dress, and

Hut only appeared at the Shakespeare Jubilee arrayed in

the costume of an armed Corsican chief, with " Viva la

Liberti" inscribed on his hat, but wrote a fuU description

of his appearance to the London Magazine. He certainly

gained notoriety, if not fame.

His restless spirit next found occupation in the great

Douglas peerage case. He took an intense interest in this

affair, acted as an unattached counsel, and published on

It a novel and a pamphlet. The often repeated story, that

he resented the judgment given by his father in the case

to such an extent that he headed the rioters who broke the

old judge's windows, is not inconsistent with his character,

but as the father's judgment virtually coincided with the

son's opinion, it really has no /oundation in fact

In 1769, after numerous love affairs, which are told

*o his friend Temple with more freedom than decency,

he married Miss Montgomerie. Not much is known of

this lady, except that she was a relation of the earl of

Eghnton, as Buswell took care to inform the people of

Scotland in his Letter io theia in 1785. Johnson's opinion

•of her qualities was very low ; but she probably concurred

with old Lord Auchinleck in thinking the great lexico-

grapher " a brute." She seems also to have had rather a

contempt for some aspects of Mr Boswell's character, what-

ever that might " comprehend in his own imagination, and
in that of a wonderful number of mankind."

In 1773, though against his father's will, Boswell came
to London. He was admitted a member of the Literary

C3ub, and soon after set out with his great friend on the

immortal tour to the Hebrides. It was not till many years

afterwards tLit the famous Journal was given to the

world,—not till after the death of Johnson. Some years after

the death of his father in 1782 he had joined the English

bar, but he never succeeded in gaining any practice. In 1 785
the Journal of a Tour to the Hebrides was published, and
preparations set on foot for an extended Life of Johnson.

Tfce collection of materials and careful revision occupied

several years, and though Boswell sometin^es was de-

spondent, yet on the whole he looked with wtll-grounded

confidence for success. He was absolutely certain that hi?

" mode of biography, which gives not only a history o'

Johnson's visible progress through the world, and of hi.

publications, but a view of his mind in his letters and con-

versations, is the most perfect that can be conceived, and
will be more of a life than any work that has ever yet

appeared." His expectations were not deceived. The
book, which appeared in 1791, was received with the

greatest eagerness and delight; and in 1793a second

edition was published. The author's triumph and self-

satisfaction were complete ; but meantime the evil habits

he had contracted during a dissipated life were ruining his

health, both of mind and body. He was in his later years

an habitual drunkard, and the hypochondria, from which

he had always suffered at intervals, terribly increased.

He died after a short illness on the 19t.h ilay 1795, at

the age of 55.

Boswell's character is curious and somewhat con-

tradictory. He was vain' of his birth, and of his own
talents, sensual and self-indulgent, inquisitive and un-

dignified ; and all these faults he parades with a per<

fectly childish naivety ;—not certainly without conscious-

ness that they were faults, for he is constantly repentirg of

his sins and framing the best of resolutions, swearing
" hke an ancient Pythagorean to observe silence, to be

grave and reserved though cheerful and communicat ve.'"

" One great fault of mine," he says, " is talking at random.

I will guard against it." But he was, as he has himself

admitted, "utterly wanting in solidity and force of miad."

His egotism and vanity were excebsive, and he exposes

these qualities with the greatest frankness to his friend

Temple. " I, James Boswell, Esq.," he writes on one

occasion,
—"you know what vanity that name includes."

And again wit i reference to one of his rivals in Johnsonian

literature, he writes ; " Hawkins is, no doubt, very

malevolent , oKserve how he talks of me as quite unknown."

The peculiar weakness of his intellect and exuberance of bi»

spirits hurried him into absurdities and follies, and made
him the butt :if the society in which he moved. Yet he

was far from having no redeeming qualities. He was

genial and frendly, of cultured literary taste, and of no

mean powers of mind. It was not a mere frivolous, foolish,

prating sot who could appreciate the great qualities of

Johnson, and devote himself to a friendship from which he

derived no profit and little praise. And assuredly it was

not by his unrivalled powers as a fool that Boswell hijs

produced the best biography the world has yet seen. He
was not only, as Macaulay admits, a man of quick observn-

tion and retentive memory, but he had also grasped witli

complete consciousness the true idea of biography, wliich

he had learned from his great teacher. Johnson valued

biography, because it gives us what comes home to ourselves

,

he thought that no one could write a real hfe unless he had

lived in social intercourse with the man of whom he wrote,

and laid it down as the duty of a biographer to give a full

account of the person whose life he is writing, and to

discriminate him from all other persons, by any pecuharities

of character or sentiment he may happen to have. All

these hints were taken hold of and a.ssimilated by Boswell,

and the result was a biography which has no equal in our

own or in any other literature, which, so far from losing

its pojmlarity, is as much esteemed now as when first

given to the world, and on which it seems superfluous

even to bestow laudation. Johnson was undoubtedly a

great man, but he would never have been to us more than

a mere name had it not been for Boswell's life. Through

that life he is known to us as no other English writer is
;

his faults and weaknesses, his grand powers of mind and

rugged moral strength,—his whole personality is revived for
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tia. We know him as he actually lived and moved among
his fellow-men. The very lights and shades thrown on his

character by the narrative give it additional force, for they
convince us of its intense truth and reality. Nor is it only

as a life of Johnson that Boswell's book has value for us
;

it is the most important contribution yet made to a
knowledge of actual living and thinking in the 18th
century. " It is not speaking with exaggeration," says

Carlyle, " but with strict measured sobriety, to say that this

book of Boswell's will give us more real insight into the

history of England, during those days, than twenty other

books, falsely entitled ' Histories,' which take to themselves

Ihat special aim."

A short memoir of Boswell was written by Malone and

will be found in Nichol's Literary Anecdotes. It is also

reprinted, with some extracts from Boswell's letters to

Malone, in the edition of the Life pubhshed by Bohn,
lSo9. The Letters to W. J. Temple and Andriw Erskint

were printed in 1857 ; in the introduction will be found a

pretty complete notice of Boswell's minor writings. Boa-

we'liaJia have been published in the second volume of the

Philobiblon Society Miscellanies, 1855-6, and by D«
Charles Rogers, 1874. Editions of Boswell's great- work
are very numerous

;
perhaps the amended form of Croker'a

first edition, by Wright (Bohn, 10 vols., 1859), is the most
helpful. The famous essays on Boswell by Macaulay and
Carlyle may be taken as mutually corrective and supple-

mentary.

BOTANY
'PHE science of Botany includes everj'thing relating to the

I Vegetable Kingdom, whether in a living or in a fossil

state. Its object is not, as some have supposed, merely

to name and arrange the vegetable productions of the globe.

It embraces a consideration of the external forms of plants

— of their anatomical structure, however minute—of the

functions which they perform—of their arrangement and
classification—of their distribution over the globe at the

present and at former epochs—and of the uses to which

they are subservient. It examines the plant in its earliest

state of development, when it appears as a simple cell, and
follows it through all its stages of progress until it attains

maturity. It takes a comprehensive view of all the plants

which cover the earth, from the minutest lichen or moss,

only visible by the aid of the microscope, to the most
gigantic productions of the tropics. ' It marks the relations

which subsist between aU members of the vegetable world,

and traces the mode in which the most despised weeds
contribute to the growth of the mighty denizens of the

forest

The plants which adorn tho globe more or less in all

countries must necessarily have attracted the attention of

mankind from the earliest times. The science that treats

of them dates back to the days of Solomon, for that

wise monarch " spake of trees," from tha cedar of

Lebanon to the hyssop on the wall. The Chaldeans,

Egyptians, and Greeks were ' the early cultivators of

science, and Botany was not neglected, although the study

of it was mixed up with crude speculations as to vegetable

life, and as to the change of plants into animals. .£scu-

lapius and his priests, the Asclepiades, who studied the art

of medicine, had their attention directed to plants in a

pharmaceutical point of view. About 300 years before

Christ Theophrastus wrote a Uistory of Plantt, and
described about BOO species used for the treatment of

diseases. Dioscorides, a Greek WTiter, who appears to

have flourished about the time of Nero, issued a work on
Materia Medica. The elder PUny described about a

thousand plants, many of them famous for their medicinal
virtues. Asiatic and Arabian writers also took up this

eubject. Little, however, was done in the science of

botany, properly so called, until the 16th century of tie

Christian era, when the revival of learning dispelled the

darkness which had long hung over Europe. Brunfels, a
physiciac of Bern, has been looked upon as the restorer

of the science in Europe. He published a History of
Plants, illustrated by figures, about the beginning of the
1 6th century.

One of the earliest attempts at a methodical arrangement
of plants was made in Florence by Andreas Caesalpinus,
a native of Arezzo, some time professor of botany at
Padua, and afterwards physician to Pope Clement VIII.

He is called by Linnaeus primut verus sysrematiais. In

his work DePlaniis, published at Florence in 1583, he dis-

tributed the 1520 plants then known into fifteen classes—

•

the distinguishing characters being taken from the fruit.

John Ray, a native of Essex, did much to advance the

science of botany. He was bom in 1628, and died in

1705. He promulgated a system which may be considered

as the dawn of the " natural sj-stem " of the present day
(Ray, Methodus Plantarum, 1682). He separated flower-

ing from flowerless plants, and divided the former into

Dicotyledons and Monocotyledons. His orders were

founded on a correct idea of the affinities of plants, and he

far outstripped his contemporaries in his enlightened views

of arrangement.

About the year 1670 Dr Robert Morison' of Aberdeen

published a systematic arrangement of plants. He divided

them into eighteen classes, distinguishing plants according

as they were woody or herbaceous, and taking into account

the nature of the flowers and fruit. In 1 690 Rivinus ' pro-

mulgated a classification founded chiefly on the forms of

the flowers. Tournefort' about the same time took up

the subject of vegetable taxonomy. He was a contemporary

of Ray, and was professor of botany at Paris in 1683.

He was long at the head of the French school of botany,

and published a systematic arrangement in 1694-1700.

He described about 8000 species of plants, and distributed

them into twenty-two classes, chiefly according to the form

of the corolla, distinguishing herbs and under-shrubs on the

one hand from trees and shrubs on the other. The system

of Tournefort was for a long time adopted on the Continent,

but was ultimately displaoed by that of Linnaeus.

Carl von Linn^, or, as he is commonly called, Linnaeus,*

was bom on the 23d of May 1707, at the village of Roos-

hoolt (RSshult), in Smaland, a province of Sweden, where his

father, Nicholas Linnaeus, was clergyman. He entered as

a pupil at the University of Lund, and about the years

1727-28 was received into the house of Stobseus, a

. physician in that city, where he had abundant opportunities

of prosecuting natural history. He afterwards proceeded

to Upsal, and had to struggle with great difficulties during

his studies there. He aided Celsius in his J/ierobotanicon,

or account of the plants of Scripture, and he became assist-

ant to Rudbeck, professor of botany. He afterwards

travelled in Lapland, took his degree in Holland, visited

' ihnion, Praludia Solanica, 1672; Plantarum Biatoria [Univer-

salis, 1680.
' Rivinus (Augustus Quirinus) patcmo nomiue Bschmfmn, Inlrt-

duclio gmcralis in Rem Uerbariam, Lipsia, 1690.
" Tournefort, £Umau <U Botanique, 1694 ; Inslituliones KH

fferbarice, 1700.
* LinniEus, Syilema Natum, 1736! Oenera Plantarum, 1787 J

Philosofhia Botanica, 1701 ; Spuitt Plantarum, 1763.
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England, ana commenced practice in Stockholm, where he

lectured on botany and mineralogy. He finally became

professor of botany at Upsal, and was one of the most

popular lecturers of the day. He died on the 8th of

January 1778, in the 7 let year of his age. His herbariuta

is now in the possession of the Linnean Society.

One of his biographers, in summing up hia merits, says,

—" Educated in the severe school of adversity, accustomed

from his earliest youth to put a high value on verbal accu-

racy and logical precision, endowed with a powerful

understanding, and capable of undergoing immense fatigue,

both of body and mind, Linnaeus produced a most impor-

tant revolution in botanical science. He improved the

distinctions of genera and species, introduced a better

nomenclature on the binomial method, and invented a new
and comprehensive system founded on the stamens and

pistils. His verbal accuracy and the remarkable terseness

of his technical language reduced the crude matter that

was stored up in the folios of his predecessors into a form

which was accessible to aU men. He separated with singu-

lar skill the important from the uuimportant in their

descriptions. He arranged their endless synonyms with

.'1 patience and a lucid order that were quite inimitable.

By requiring all species to be capable of a rigorous defini-

tion, not exceeding twelve words, he purified botany from

the endless varieties of the gardeners and herbalists ; and
by applying the same strict principles to genera, and
reducing every character to its differential terms, he got

rid of the cumbrous descriptions of the old writers. It is

said of Linnaeus, that, although no man of science ever

exercised a greater sway, or had more enthusiastic admirers,

yet his merit was not so much that of a discoverer as of a

judicious and strenuous reformer. The knowledge which
he displayed, and the value and simplicity of the improve-

ments which he proposed, secured the universal adoption

of his sugge-stions, and crowned him with a success alto-

gether unparalleled in the annals of science."

The system of Linnaeus is founded on the seies of plants,

and hence it is often denominated the sexual system. It

is called an artificial method, because it takes into account

only a few marked characters in plants, and does not pro-

pose to unite them by natural aflSnities. It is an index to

a department of the book of nature, and as such is useful

to the student. It does not aspire to aiiy higher character,

and although it cannot be looked upon as a scientific and
natural arrangement, still it has a certain facility of appli-

cation which commends it to the tyro. In using it, how-
ever, let it ever be remembered, that it will not of itself

give the student any view of the true relations of plants

as regards structure and properties, and that by leading to

the discovery of the name of a plant, it is oidy a stepping-

stone to the natural system. Linnaeus himself claimed
nothing higher for it. He says—" Methodi NaturaHs frag-

raeiita studiose inquirenda sunt. Primum et ultimum hoc
in botauicis desideratum est. Natura non facit saltus.

riantai omnes utrinquo affinitatem monstrant, uti terri-

torium in mappa geographica." Accordingly, besides his

artificial index, he also promulgated fragments of a natural
method of arrangement.

The Linnean system was strongly supported by Sir

James Edward Smith, who adopted it in his EnrjUsh
Flora, and who also became possessor of the Linnean collec-

tion. The system was for a long time the only one taught
in the schools of Britain, even after it had been discarded
by those in Franco and in other Continental countries.

The foundation of Botanic Gardens during the ICth
and 17th centuries did m'uch in tho way of advancing
bntany. They were at first appropriated chiefly to the

cultivation of mcdicin.d plants. This was especially tho
ca.se at universities, where medical schoob existed. Tho

first Botanic Garden was established at Padua in 1545,'

and was followed by that of Pisa. The garden at Leyjen
dates from 1577, that at Leipsic from 1579. Gardens
also early existed at Florence and Bologna. The Mont-
pellier Garden was founded in 1592, that of piessen in

1605, of Strasburg in 1620, of Altorf in 1625, and of

Jena in 1G29. TTie Jardin des Plantes at Paris was
established in 1626, and the Upsal Garden in 1627. The
Botanic Garden at Oxford was founded in 1632. The
garden at Edinburgh was founded by Sir Andrew Balfour

and Sir Robert Sibbald in 1670, and, under the name of

the Physic Garden, was placed under the superintendence

of James Sutherland, afterwards professor of botany in the

university. The park and garden at Kew date from about

1730. The garden of the Boyal Dublin Society at Glas-

nevin was opened about 1796; that of Trinity College,

Dublin, in 1807 ; and that of Gksgow in 1818. The
Madrid Garden dates from 1763, and that of Coimbra
from 1773. Gesner states that at the end of the 18th

century there were 1600 Botanic Gardens in Europe.

.&. new era dawned on botanical classification when
Antoine Laurent de Jussieu appeared. He was born at

Lyons in 1748, and was educated at Paris under the care

of his uncle, Bernard de Jussieu. At an early age he
became botanical demonstrator in the Jardin des I'lantes,

and was thus led to devote his time to the science of

botany. Being called upon to arrange the plants in the

garden, he necessarily had to consider the best method of

doing so, and adopted a system founded in a certain degree

on that of Ray, in which he embraced all the discoveries

in organography, adopted the simplicity of the Linnean

definitions, and displayed the natural aflinities of plants.

His Genera Plantarum, begun in 1778, and finally pub-

lished in 1789, indicated an important advance in the

principle of classification. Jussieu subsequently became
professor of rural botany; he died in 1836 at the age

of 88.

The system of Jussieu made its way slowly in Great

Britain, and it was not until Robert Brown brought it

under notice that it was adopted.' It is now the basis of

all natural classifications. One of the early supporters of

this natural method was Augustin Pyrame De CandoUe, who
was born in 1778, and who, after attending the lectures

of Vaucher at Geneva, devoted himself to botanical

pursuits. He subsequently prosecuted his studies at Paris,

and lectured on botany at the College of France. He
commenced his publications in 1802, and in 1804 he pro-

mulgated his Elementary Principles of Boiqny. In 1807

he became professor of botany at Montpellier, and in 1S16

he was appointed to the chair of natural history at

Geneva, with the charge of the Botanic Garden. In tfiat

city he carried on his future botanical labours, and began

his Prodromus- Syslcmalis Naturalis Kegni Yegetabilis,

which was intended to embrace an arrangement and

description of all known plants. He was enabled to

complete eight Volumes of tho work before his death,

and it has since been carried on by liis son jUphonse

De Candollc, with the aid of other eminent botanists.

It now embraces descriptions of the genera and species

of Dicotyledonous plants. Tho system followed by De
Candolle is a modification' of that of Jussieu, and it

is adopted more or less at the present day. De Can-

doUo's own herbarium was extremely rich. ' He had

visited and carefully examined many of tho most exten-

sive collections, especially those of Paris ; and many
entire collections, as well as separate families, on which

he was specially engaged, were from time to time submit-

ted to his examination by their possessors. He had thus'

* Brottli, Vtv:h-iMnui Flo.-iT Xovtr /ToUan'ti<y, 1810,

1
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opportunities of comparison greatly beyond vrhat in

ordinary circumstances fall to the lot of an individual.

His library, too, was stored with almost every important
publication that could be required for his undertaking.

With such ample materials, aided by his untiring zeal and
the persevering energy of his character, he steadily pursued
his allotted task, and only ceased to labour at it when he
ceased to live. For some 'years his health declined, and
it is to be feared that the severe and iucessant attention

which he paid to the elaboration of the great family of

Compositae had made a deep inroad upon it. As a relaxa-

tion from his labours he undertook in the last years of his

life a long journey, and attended the scientific meeting
held at Turin ; but he did not derive from this the antici-

pated improvement in his health, which gradually failed

until his death on the 9th September 18-11. Since De
CandoUe's time various modifications of his system have
been introduced by Endlicher, Lindley, Hooker, and
Bentham.

In arranging plants according to a natural method, we
require to have a thorough knowledge of structural and
morphological botany, and hence we find that the advances

made in these departments have materially aided the efforts

of systematic botanists.

Robert Brown, a Scottish botanist, was the first in this

country to support and advocate the natural sj'stem of

classification. The publication of his Prodromus Floroe

Novce Uollandice, according to the natural method, led the

way to the adoption of that method in the universities

and schools of Britain. Sir William (then Dr) Hooker,
in his prelections jn the University of Glasgow, and in his

numerous writings, ably supported Brown. John Lindley

also came into the field, and in 1830 published the first

edition of his Introduction to the Natural Si/slem. Dr
Robert Kaye Greville and Dr Walker Arnott were able

coadjutors, more especially in the department of Crypto-

gamic Botany. From the year 1832 up to 1859 great

advances were made in systematic botany, both in Britain

and on the continent of Europe. EndLicher's Enchiridion

and Genera Platitarum, De CandoUe's Prodromus, and
Lindley's Vegetable Kingdom became the guides in syste-

matic botany, according to the natural system.

The following remarks embrace the views of Mr
Bentham on the change from the Linnean to the natural

system of classification :
—" The change from the technical

to the scientific study of plants was now complete. The
Linnean platform, established on the relation of genera

and species, had now been so long and so universally

adopted as the basis or starting point, that the credit due
to its founder was almost forgotten, and it was superseded

by the Jussiean method, although it was chiefly by the

consistent following out the principles laid down by
Linnaeus himself that the change had been effected.

Plants were now grouped upon a philosophical study of

their affinities, whether morphological, structural, or

physiological."

In all classification it is necessary to define what is

meant by species. The usual definition of the term has

been that a species (as regards the present epoch of the

earth's history) is an assemblage of individuals having

characters in common, and coming from an original stock

or protoplast, and their seeds producing similar individuals.

It was also supposed that variation in species was restrained

within certain limits, and that varieties had a tendency

to revert to the parent form. ' The view, however,

adopted by many now-a-days is, that the tendency to

Variation is continuous, and that, after a lapse of long

periods of time, and under the influence of varying

external conditions, the descendants from a common stock

may exhibit the differences which characterize distinct

4—

«

speoics. These are the views which are advanced by
Darwin, and which imply a complete revolution in oui
idea of species. This theory is thus stated by Bentham :

—

1. That although the whole of the numerous offsprmg of an
individual plant resemble their parent in all main points, there are
slight individual differences.

2. That among the few who survive for further propagation, the
great majority, under ordinary circumstances, are those which
most resemble their parent, and thus the Sjiccics is continued with-
out material variation.

i3. That there are, however, occasions when certain individuals,
with slightly diverging characters, may survive and reproduce races,
in which these divergencies are continued even with increased
intensity, thus producing Varieties.

4. That in the course of an indefinite number of generations cir-

cumstances may induce such an increase in this divergency, that
some of these new races will no longer readily propa";ate with each
other, and the varieties become New SpecUs^ more ana more markt^d
as the unaltered or less altered races, descendants of the common
parent, have become extinct.

5. That these species have in their turn become the parents of

froups of species, that is Oenera, Orders, &c., of a higher and
igher grade, according to the remoteness of the common [lareut,

and more or less marked, according to the extinction or preservation
of unaltered primary, or less altered intermediate, forms.

As there is thus no difference but in degree between a
variety and a species, between a species and a genusj between
a genus and order, all disputes as to the precise grade to

which a group really belongs are vain. It is left in a great

measure to the judgment of the systematist, with reference

as much to the use to be made of his method as to the

actual state of things, how far he should go in dividing

and subdividing, and to which of the grades of division

and subdivision he shall give the names of Orders,

Sub-orders, Tribes, Genera, Subgenera, Sections, Species,

Sub-species, Varieties, &c., with the consequent nomen-
clature.

Such a systematic arrangement is founded on a hypo-
thesis which, so far as the present flora of the globe is con-

cerned, cannot be demonstrated. Conjecture is hazarded as

to the present epoch of the earth's history, by extending

back to unlimited ages. If the theory is consistent with what
we see around us, and is founded on plausible grounds, then
we must think that we have ascertained the plan followed

by the great Creator, Designer, and Upholder «f all things,

that we have been able to ascertain and follow His work-

ings, and the mode in which He has created the diverse

plants which have covered our globe in tune and space.

This new phase of systematic botany, however, requires

more definite data to lead to its adoption as an explana-

tion of the plan of creation.

The Physiology of plants did not keep pace with the

advance in Classification. Grew and Malpighi were the

earliest discoverers in this department of botany. Hales

also contributed to it by his observations on the motion

of fluids in plants. The subject of fertilization was one
which early excited attention

The idea of the existence of separate sexes in plants

was entertained in early times, long before separate male
and feuiale organs had been demonstrated 'I'he produc-

tion of Dates in Egypt, by bringing two kinds of flowers

into contact, proves that in very remote periods some
notions were entertained on the subject. Female Date
Palms only were cultivated, and wild ones were brought

from the desert in order to fertilize them. Herodotus

informs us that the Babylonians knew of old that there

were male and female Date-trees, and that the female

required the concurrence of the male to become fertile.

This fact was also known to the Egyptians, the Phoenicians,

and other nations of Asia and Africa. The Babylonians

suspended male clusters from wild Dates over the females,

but they seem to have supposed that the fertility thtis

produced depended on the presence of small flies among
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the wild flowers, which, by enteting the female flowers,

caused them to set and ripen. The process was called

palmification. Theophrastus, who succeeded Aristotle in

his school in the 114th Olympiad, frequently mentions the

6CXC3 of plants, but he does not appear to have determined

the organs of reproduction. Pliny, who flourished under
Vespasian, speaks particularly of a male and female Palm,

but his statements were not founded on any real knowledge
of the organs. From Theophrastus down to Cassalpinus,

who died at Rome in 1C03, there does not appear to ha^e
been any attention paid to the reproductive organs of

plants. Cxsalpinus had his attention directed to the

subject, and he speaks of a halitus or emanation from the

male plants causing fertility in the female.

tirow scorns to have been the first to describe, in a
paper on the Anatomy of Plants, read before the Royal

) Society in November 1G7C, the functions of the stamens
and pistils. Up to this period all was vague conjecture.

Grew speaks of the altu-e, or the stamens, as being the

male parts, and refers to conversations with Sir Thomas
Millington, Savilian professor at Oxford, to whom the credit

of the sexual theory seems really to belong. Grew says that,
" when the attire or apices break or open, the globules or

dust falls down on the seedcase or uterus, and touches it

/ with a prolific virtue." Ray adopted Grew's views, and states

various arguments to prove their correctness in the preface

to his work on European plants, published in 1G94. In

1094 Camcrarius, professor of botany and medicine at

Tiibingcn, published a letter on the sexes of plants, in which

he refers to the stamens and pistils as the organs of repro-

duction, and states the difficulties he had encountered in

determining the organs of Cryptogamio plants. In 1703
Samuel Morland, in a paper read before the Royal Society,

at.ited that the farina(poUen)is a congeries of seminal plants,

one of which must be conveyed into every ovum or seed

before it can become prolific. In this remarkable state-

ment he seems to anticipate in part the discoveries after-

vards made as to pollen tubes, aud more particularly the

peculiar views promulgated by Schleiden. In 1 7 11 Gcotfroy,

in a memoir presented to the Royal Academy at Paris, sup-

ported the views of Grew and others as to the sexes of

plants. He states that the germ is never to be seen in the

eeed till the apices (anthers) shed their dust; and that if the

stamina be cut out before the apices open,, the seed will

either -not ripen, or be barren if it ripens. Ho mentions

two experiments made by him to prove this—one by cut-

ting off the staminal flowers in Maize, aud the other by

rearing tho female plant of Mercurialis apart from the

male. In these instances most of the floivcrs were

abortive, but a few were fertile, which he attributes, to

tho dust of the apices having been wafted by the wind

from other plants.

Liunaius was the next botanical author who took up the

subject, and by his sexual system he may be said to have

opened a new era in the history of botany. He first

published his views in 173G, and he thus writes—"Antheras

<>t stigmata constituere se.xum plantarum, a palmicoUs, MiU-

ingtono, Qrewio, llayo, Camorario, Godofredo, Murlando,

Vaillantio, Blairio, Ju.ssievio, Bradleyo, Hoycno, Logano,

,&c., detoctum, descriptuin, ct pro infallibili assumptum

;

nee ullum, apertis oculis considerantem cujuscunque plantae

flores, latere potest." He divided plants into sexual and

asexual, tho former being Phanerogamous or flowering, and

the latter Crj-ptogamous or flowerless. . In the latter divi-

sion of plants he could not detect stamens aud pistils, and

ho did not investigate tho mode in which their germs were

produced. Ho was no physiologist, and did not promulgate

any views as to the embryogenic process. His followers

were chiefly engaged in the arrangement and classification

•of plants, and while descriptive botany made great advances

the physiological department of the science was neglected.

His views were not, however, adopted at once by all, for we
find Alston stating arguments against them in his Disser-

tation on the Sejces of Plants. Alston's observations wera
founded on what occurred in certain unisexual plants, such

as Mercurialis, Spinach, Hemp, Hop, and Bryony. The
conclusions at which he arrives are those of Pontedera,

that the pollen is not in all flowering plants necessary for

impregnation, for that fertile seeds can be produced with-

out its influence. He supports parthenogenesis in some
plants. Soon after the promulgation of Linnaus's method
of classification, the attention of botanists was directed to

the study of Cryptogamic plants, and the valuable work of

Hedwig on the reproductive organs of Mosses made its

appearance in n&2. He was one of the first to point

out the existence of certain cellular bodies in these plants

which appeared to perform' the functions of reproductive

organs, and to them the name of antheridia and pistillidia

were given. This opened up a new field of research, and

led the way in the study of Cryptogamic reproduction,

which has since been much advanced by the labours oj

numerous botanical inquirers. The interesting observa-

tions of Morland, already quoted, seem to have been

neglected, and no one attempted to follow in the path

which he had pointed out. Botanists were for a long time

content to know that the scattering of the pollen from

the anther, and its application to the stigma, were necessary

for the production of perfect seed, but the stages of the

process of fertilization remained unexplored. The mattei

seemed involved in mystery, and no one attempted to raise

the veil which hung over the subject of embryogeny.

The general view was, that the embryo originated in

the ovule, which was in some obscure manner fertilized by
the pollen.

In 1815 Treviranus roused the attention of botanists to

the development of the embryo, but although he made
valuable researches, he did not add much/ in the way of

new information. In 1823 Amici discovered the exist-

ence of pollen tubes, and he was followed by Brongniart
and Brown. The latter traced the tubes as far as the

nucleus of the ovule. These important discoveries mark a

new epoch in embryology, and may be said to be the
foundation of the views now entertained by physiologists,

which have been materially aided by the subsequent eluci-

dation of tho process of crtogenesis, or cell-development,

by Schleiden, Schwann, Mohl, and others. The whole
subject has been investigated recently with great assiduity

and zeal by physiologists, as regards both Cryptogamoua
and Phanerogamous plants. The formation of germinal
vesicles in the ovule, and the development of tho embryo
in flowering plants, have been fully considered by GriUith,

Schleiden, Miibcl, Spach, Meyen, Schacht, Mohl, Unger,
Naudin, Radlkofer, and others ; the embryogenic process
in Coniferous plants and in the higher Cryptogams by Hof-
meister, Henfrey, Suminski, Jlettenius, Slrasburger, Eichler,

Baillon, Cohn, Pringsheim, Millardet ; and that of the lower
Cryptogams by Thurct, Bornet, Decaisne, and Tulasne. The
observations of Darwin as to the fertilization of Orchids,
Primula, Linum, and Lythrum, and the part which in-

sects take in this function, have opened up a new era ir.

Physiological Botany. He has been followed by Hermann
Miiller. Darwin's experiments in reference to tho move-
ments of cUmbing and twining plants, and of leaves lo

insectivorous plants, have opened up a wide field of inquiry
which he has cultivated with eminent success and with
most important results. Among other authors who havo
contributed to the advance of Vegetable Physiology may
bo named Hoffmann, Saclis, Van Tieghem, Prillieux, Dehe-
rain, and Famintzen. We have thus been enabled to come
to certain general conclusion/ on this obscure subject, and^
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luture obaervera have been directed in the proper path of

jnvestigation.

In the Physiological department of botany' the most
important researches have been made by French and
German botanists. The laboratories in connection with

Bchoola in Germany offer facilities for study which do not

exist to the same extent in Britain. Physiological

researches demand not only a Botanic Garden with its

appendages, but apparatus of various kinds, means of pro-

secuting histological and chemical investigations, physical

experiments, and ohservations by the spectroscope. Our
schools require then, not only lecture-rooms, but labora-

tories well fitted up with 'all needful appliances, and
salaried assistants to aid the teachers in their demonstra-

tions and the pupils in their practical work.

The department of Geographical Botany has made rapid

advance by means of the various scientific expeditions

which have been sent to all quarters of the globe ; and
the qiiestion of the mode in which the floras of islands

and of continents have been formed has given rise to

important speculations by such eminent botanical tra-

vellers as Darwin and Hooker. The latter has published

a valuable paper on insular floras. Under this depart-

ment the connection between climate and vegetation has

been carefully studied both by botanists and by meteorolo-

gists. Among the contributors to this department of

botany the following authors may be noticed—Humboldt,
Schouw, Meyen, Berghaus, JIartius, Harvey, Hooker.

The subject of Palaeontological Botany has been much
advanced of late by the researches of botanists and geo-

logists. The use of the oaicroscope in the examination of

tissues has aided much in the determination of fossil

plants. The more accurate study of Organography has

also been the means of correcting errors in diagnosis.

The nature of the climate at different epochs of the

earth's history has also been deternrined from the character

of the flora. The works of Brongniatt, Goeppert, and
Schimper have advanced this- dcjartment of science.

Among others who have contributed valuable papers on

the subject may be noticed Heer, who has made observa-

tions on the Miocene flora, especially in Arctic regions

;

Saporta, who has examined the Tertiary flora ; Dawson
and Lcsquereux, who have reported on the Canadian and
American fossil plants ; and Williamson, who has made a

careful examination of many of the coal fossils, and whose
excellent drawings of structure have opened a new light

on the character of many of the genera. Delineations of

fossils by Witham, Lindlcy and Hutton, and Carruthers,

have tended much to advance our knowledge of the fossil

flora of Britain.

Botany nay be divided into the following departments :

—

1. Structural Botany, having reference to the anatomical

structure of the various parts of plants, including Vegetable

Histology, or the micr6scQpic examination of tissues ; 2.

Morphological Botany, the study of the form of plants and

their organs—(the«e two departments are often included

under the general term of Organography) ; 3. riiysiolocjical

Botany, by some termed Organology, the study of the

life of the entire plant and its organs, or the consideration

of the functions of the living plant ; 4. Systematic

Botany, the arrangement and classification of plants ; 5.

Geographical Botany, the consideration of the mode in

which plants are distributed over the different regions of

the globe , 6. Palceontological Botany, the study of the

forms and structures of the plants found in a fossil state in

the various strata of which the earth is composed.

In the present article we shall confine our attention to the

Structure and Morphology of Plants. The limits and classi-

fcation of tne Vegetable Kingdom have b«en partlj^ con-

sidered under Biology (vol iii. pp. 690-656). 'Hie Classi-

fication of Plants will be taken up in extenso under the head-

ing Vegetable Kingdom, and the Distribution of Planta

in space and time will be treated of in separate articles.

- STRUCTURAL ELEMENTS OF PLANTS.

The elementary structure which is the foundation of

all vegetable tissue is the cell In the young suxLlent •

bud 01 a growing stem each cell consists of an oute firm,

elastic membrane of cellulose constituting a Cell-wall

;

within this, a gelatinous soft mass of protoplasm, of which
there may be a portion distinctly marked off as a nucleus;

and, enclosed by the protoplasm, a cell-cavity containing a^

more or .less watery fluid, the cell-sap (fig. 1). Such may
be taken as the structure of a typical vegetable cell, which
is thus a closed vesicle or sac with
fluid or semi-fluid contents. Of these

elements of the cell the protoplasm is

that which is essential for its growth
and development. In it are con-

tained all the substances requisite

for the formation of the cell-wall

and the cell-sap; and the nucleus is

merely a differentiated portion of if..

From it then all the other parts of

the cell are formed, and it is essen-

tial to the growth of the cell. Eence
it has received the appellation of

primordial cell ; and, indeed, amongst

Fig. 1.

young cells from root of PH-
tWona imptriaiii. A. cell-

wall; p, protoplasm; i, nu-
cICQ!^ H, nocleolas. [SaefaJ

many Algaj it

exists for some time as a separate cell withotit any cell-

wall or other part. This must be borne in mind when
defining the coll as a sac or vesicle. The growth of the
cell is usually, at first, uniform throughout, and it has
therefore a more or less rounded form ; but, according to

the function which it is destined eventually to perform,

one or other, or it may be all,' of the parts of Lbs cell become
modified or specially developed. The cell-nail may be
greatly thickened ; or it May grow more in one direction than
another, so as to be elongated and form protuberances ; or

perforations may occur ; or several similar cells arranged in

a longitudinal series may, by obliteration of the interposed

septa, unite to form a long tube which is then called a
vessel. The protoplasm in the process of growth may be
completely absorbed ; and when this occurs growth ceases

and thq cell-walls form merely a framework. It may, how-
ever, remain a long time, assuming various shapes and
often uniting with colouring matters. The cell-sap also may
disappear or may remain, containing in solution, or as

definite forms in its mass, various assimilative substances,.

as fat granules, oil globules, starch, mineral crystals, ic.

In some plants, as amongst Algse (Protococcus), one
cell alone performs all the functions necessary for the exist-

ence of (he plant. We have thus in this cell an epitome
of vegetable life, and this is the most perfect form of cell.

As we pass to the higher forms of plants, where many 'cells

are united, we find a physiological specialization taking

place, by which certain cells are set apart for assimilation,

some being embryonal, some supporting, and others pro-

tective, <tc. Amongst such plants as Ferns and ordinary

Flowering Plants a furtter differentiation takes place, and
some of these cells unite to form true vessels. 'We thus
have a means of arranging all plants in two groups, viz.,

those whose tissues consist entirely of cells, cellular plants

(including Fungi, Algse, Mosses, &c.); and those in which
vessels are present, vascular plants (including Ferns,

Lycopods, and ordinary Flowering Plants).

1. Cells and Vessels—Cellular and Vascular lusuet.

Cells united together constitute cellular tissue (fig. 2.
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Fig. 2,

Hexagonal complete oel-

luJar tissue from the
pilb uf Lbe Elder.

Lena «ca it exists in all plants and abounds in fleshy roots, steins,

Teasels. leaves, and in succulent fruits. It constitutes the pith and

outer bark of trees, and is very abundant in the centre of the

stem of the Aralia (Fatsia) papyrifera,

whence Chinese rice-paper is derived by

cutting It into thin sheets. By cultiva-

tion the Turnip, Carrot, Cabbage, and

other esculent vegetables acquire much

cellular tissue, and become tender and

Bucuulent. The cells of the tissue vary

much in size. In a cubic inch of a leaf

of the Carnation there are said to be

upwards of three millions of cells.

They are frequently seen -p^^thi-y^th,

and j-J-jth of an inch in diameter. In some of the Cucum-

ber tribe, and in the pith of aquatic plants, cells -^th

and j^ilh of an inch in diameter occur.

The Mil? In young cells the cell-wall is a thin membrane consist-

waU,. ing of cellulose, with some water and a certain amount of

I'incombusliblo material. It is permeable by water, is

islightly extensible and elastic, and is colourless. It

'dissolves in. sulphuric acid, and upon addition of iodine

land sulphuric acid assumes a deep blue colour. By iutas-

(susception of nutrient material, i.e., the interposition of new
molecules between those pre-existing, the cell-wall increases

both in surface-extent and in thickness. The resulting cell-

wall IS not, however, uniform in its structure, but is

icomposed of lamellae of different refractive power, in which

the cellulose is combined alternately with much and with

'Lttle water. These alternating dense and watery layers,— of

which one set is concentric with the cell-wall, whilst two

(Other series are vertical or oblique to the surface of the cell-

vwall, and cut the concentric ones thronghont the whole

'thicicness of the wall,—under a high power of the micro-

scope present a series of mutually intersecting lines, and.

constitute resi)cctively what are termed the stratifioalwn

[and slrialimi of the cell-wall.

Independently of these changes in the structure of the

cell-wall, consequent on its increase in surface-extent and
thickness, which will be presently noticed, there are other

(Changes of a chemical nature which take place during the

igrowth of the cell, and which so affect its wall as to break

lit into distinct " shells," which differ both chemically and

physically from the original cell-wall. Thus, in the

epidermis or outer cellular covering of plants, the outer-

most portion of the outer wall of the cells becomes converted

into an clastic substance, quite impervious to water, which
.acts as a protective covering. This substance I3 known
as cork or cuticular matter. Another alteration is the

conversion of the layers of the cell-wall into woody matter,

by a process of Ugnificatioii, or formation of wood. Or,

again, layers of the cell-wall may be converted into mu-
cilaginous substance, i.e., absorbing water, and becom-
ing gelatinous, as in the cells of pith of Astragalus Tra-

gacantha,—which furnishes gura tragacanth,—and the

outer cells of the seed of the Common Flax. Lastly,

mineral matters may be deposited in the cell-wall, such
' as lime, silica, &c., so abundantly in some instances as

to constitute, after burning, a perfect skeleton of the cell-

wall. In all these cases, however, of alteration of layers

of the cell-wall, an innermost layer, giving all the reactions

of pure cellulose, may be observed. If growth in surface-

extent proceeded uniformly over the whole of a cell-wall

the resulting structure would be a more or less rounded
vesicle ; but at different points portions grow moro rapidly

than at others, and thus cells, originally oval or spherical,

may become cylindrical, conical, ic. The changes con-

sequent on unequal growth in thickness are, howe\ er, much
more important, giving rise to altered appearances both on
the outside awj inside of the cell-wall. The external thick-

enings are most usually projections in the form of spines,

knobs, &c., as in some poUen-grains, and in cilia connected

•with the reproductive cells of many Algit(fig. 3), or club-

shaped hygrometric filaments as in Equisetum (figs. 4, 5) ,

whilst the internal ones are more usually ndges—annular,

spiral, or reticulate (figs. 11 and 12)—wkich may proceed

so far as almost to obbterate the cavity of the cell-wall.

Fig. 5.

Fios. 3 and 4 —Spore or rcproducllre •elj nf Eouuetum. Hoi selflil. with two clft-

vate hypiomuliio filameuls In fig 3 the filaoicntsatT expanded in a dry stale;

In 4 tliey are curled inund (he spoic on the application of moistuie.
Fio 6 —Cell V. with vlbiattle filanitnts or cilia c, llom Chffilophora.
Fio fi —tUder cells than those lepKrsenfed in fig I. A. cell-wall: p. protopiaam
with nucleus and Ducleolus; 3, Tacuoles 10 the protoplasm filled witbfiltid cell-

sap. iSachi.)

The protoplasm, which lines the interior of the cell-wall. The pro^

and which is the essential living portion of the cell, consifts topl'sm-

of albuminous substance mixed with water and some in-

combustible materials, and it also contains some organic

compounds. It is a homogeneous, soft, gelatinous substance.

As we usually find it in cells it has a granular and
turbid appearance. This arises from an admixture of

formative matters, to which the name mrlaplasm has been

applied. It is coagulated by heat, and is soluble in a
dilute solution of caustic potash ; iodine solution colours it

yellow or brown, whilst strong sulphuric acid at first

colours it rose-red, subsequently dissolving it. Usually,

at points in the interior, drops of fluid become differen-

tiated a«i vacuoli (fig. 6), which may subsequently coalesce,

and thus the protoplasm may be-

come a sac containing cell-sap;'

and if growth of the cell-w-all oon-

.

tinues the protoplasm eventually

forms a mere lining of the cell-

wall constituting the primnrjial

utricle of Von Slohl. The proto- •

plasm in some cells exhibits pheno-

mena of movement within the cell-

wall of a definite character. Thus
in -the internodal cells of Characese

(fig. 7) a movement of protoplasm

round the longes' diameter of the cell

IS seen, and in the hairs of Trades-

cantia (Virginian Spiderwort) a cir-

culation of protoplasm occurs. These
constitute the phenomena oi rotation

and circulation.

The nucleus (fig. 1, 1) is present in

the cells of all the higher plants. It

is a small rounded differentiated por-

tion of the protoplasm, and frequently

contains vacuoles, which are termed
nncleoli (fig. \,kk). It may be iaithe

centre of the cell or close to the

sides, but it may change its positiop.

Portions of the protoplasm are also differentiated as grains

or granules, to which colouring matters, are attached ; but

Fig. 7.

A imnll portion of a Ch*r»
mscnihcd 10 show the loir*

cellular circulation. TTi*

anows mark the dirccttoi

cf tlic coiiiec of the proto
plasm la the cells. Theclear
spaces arc pails where then
ts no niovcmcDL
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these will be noticed hereafter. The protoplasm in old

cells may disappear, and then all growth ceases, and the cells

consist of a mere framework; or it may remain, and then
growth of the cell continues. And it is by a re-arrangement

of the molecules of this protoplasm that the formation of

new cells begins,—the nucleus entering also into the pro-

cess.

By the term cell-sap is meant the fluid contained in

the vacuoli. It consists in great part of water, in which
are dissolved various salts, derived from without, and
compounds formed by assimilation in the plant itself.

Amongst the latter we may mention inulin, a substance

closely allied to £taich and sugar, found in Composite

plants.

The term parenchyma (areolar, utricular, or vesicular

tissue) is a general name for any form of cellular tissue, in

which thin-walled cells of a diameter nearly equal in every

direction are united to one another by broad surfaces (fig.

2)1 If the cells are pointed at bath ends and have a length

greatly exceeding their breadth, there is formed proserir

chyma (fig. 8). Both tissues may bo compUte (figs. 2 and

8) or incomplete (figs. 9 and. 10), ».«.,] the component cells

may touch each other on every side and leave no inter-

cellular spaces, or intercellular spaces may exist between

the cells. According' to the amount of surface-growth and
thickening of the cell-wall various forms of parenchy-

matous and prosenchymatons tissue result. Thus, in the

Rush and Bean we have a stellate parenchyma,, with large

intercellular spaces (fig. 10), in the Elder pith a complete

angular parenchyma (fig 2), and in the succulent stem of

the Cactus a spherical incomplete parenchyma (fig. 9).

Those forms of tissue in which the individual cfells have

been altered by thickening of the cell-irall are the most

I

Fig. 9.

Fig. 10.

Fig 8

Under the term plcurenckyma (fig. 8) is included tissue Pltnren.

composed of such elongated prosenchymatous, flexible, chyma.

thickened cells, as are found in the bast or phloem
layers of ordinary trees. They also occur in the wood
portion. Their walls are thickened regularly, and they con-

stitute when united what is commonly known as the woody
or bast fibre. The diameter of the woody fibres varies from
a o'o i)

th to -j-jxyth of an inch. The materials used for ropes

and cordage, linen, certain Indian muslins, mummy-cloths,
and mats consist of the woody fibre of plants from which
the more deUcate tissues have been removed by maceration
in water. Flax or lint is thus procured from the bark of

Linum usitatissimum, hemp from Cannabis sativa. New
Zealand flax from Phormium tenax. Pita flax from Agave
americana, Sun-hemp from Hibiscus cannabinus, and bass

or bast from the common Lime or Linden-tree. Fibres

are also procured for manufacture from the Pine-apple

plant (Anauassa sativa),^ from Yucca gloriosa, from Boh-
msria nivea, which yields the Indian Rheea fibre, from
most of the plants belonging to the JIallow and Nettle

tribes, and from some Leguminous plants, such as Crota-

laria juncea, which supplies a kind of Bengal hemp. If

the maceration of the fibre is carried to a great extent, a
pulp is formed "from which paper is manufactured. Pleu-

renchyma does not occur in cellular plants, such as Lichens,

Sea-weeds, and Mushrooms. The tissues^ of these plants

speedily disappear under the action of water, and hence,

perhaps, the reason of their rarity in a fossil state. In the

very young state woody cells are delicate, and it is only in

proportion as they attain maturity that their walls acquire

a thick :ponsistenc& Ih the sap-wood of ordinary trees the

woody cells are thickened in their walls, but are pervious

;

while in the heart-wood they are rendered solid by the

thickening matter, which is often variously coloured.

If the thickening of the cell- wall takes place so that a Spiral

network, ring, or spiral of thicljening matter is formed, then tia*"*

the cells are reticulated, annular (fig. 11), or spiral (fig.

1 2), as in the leaves of Sphagnum, hairs of Cactacese, and
seed-coat of Casuarina. In these

cells the spiral thickening fre-

quently becomes loosened from
the cell-wall as a spiral fibre, and
can be unrolled. Such forms oc-

cur in the outer covering of the

seed of CoUomia linearis and of

the fruit of Salvia Verbenaca. In ^^- " ^'S '2.

FIO,9.—Pr'>scnchytn«tous cells. Fio 9.— toconiplete parenchjmB.
Fio. lO.-^lellate or stu./lXe cellular tisme of Uie BeAn, with ioterceUuJftr spaces
or Iftcftns.

important ; and the alterations in the cell-wall consequent

on growth in thickness may be such as to produce oblitera-

tion of the septum between superposed cells, and their

ca ities, freely communicating, then give rise to a tube or

vessel, a combination of which constitutes the vascular

tissue of aathors. Whilst this is the nature of a true vessel,

considerable con usion has arisen from the term being

applied to^any ct,. -like structure in which the longitudinal

diameter exceeds the transverse ; and thus the difference

between a cell arj a vessel became one of length only.

The term vessel ought to be restricted to such as are formed

by coalescence of cells.

these, when placed in water, the
'''Jii.lfew*"""'"

"" '""^ ""

spirals rupture the softened mem- fio. 12 —spiral ceu rrom an

brane of the cells, and spread out-
"^ "''

wards. The spongy elastic character of the outer cellular

covering of the roots of tropical Orchids and Araceae, of Plate xva
the sepab of Illeccbrum verticillatum, of the pericarp of fig- 2.

Cachrj's Morisoni and C. odontalgica, and of the ribs of

the fruit of .^thusa Cynapium, is due to the presence of

spiral cells. In the reproductive cells of Hepaticse spiral

fibres called elaiers are found in connection with the spores.

Reticulated or netted cells, produced by fibres forming a
sort of mesh or network, occur in the wing of the seed of

Swietenia, in the pericarp of Picridium tingitanum and P.

vulgare,, in the seed-coat of Cucurbita Pepo, in the paren-

chyma of the leaf of Sanseviera guineensis, and in isolated

cells of the pith of Rub?s odoratus and of Erythrina
Corallodendron.

If spiral, annular, or reticulated cells are arranged
in a longitudinal series, and the septum between adjoin-

ing cell^ gives way, then we have a spiral, annular, or reti-

culated, vessel (figs. 13, 15, 16) formed, and to this tissue

authors have given the name trachenchyma, on account
of its resemblance to the trache;e or air-tubes of animals.

These vessels vary from s^y^th to sfjth of an inch in
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diameter. The spiral thickened portion of the wall of the

vessel may become loosened from the membrane of the

wall and form a spiral fibre in the interior. These fibres

are elastic, usually rounded and simple ; but sometimes

two or more are combined so as to form a flat band.

These flat ribands, consisting of fibres which vary in

number from two to twenty-five, or more, are met with

abundantly in the stems of Bananas and Plantains, and in

the shoots of Asparagus. The spiral in such cases is

called compound, and the vessels pleiotrachece. The spiral

fibres have such tenacity that when the vessels are

ruptured they can be pulled out. This capability of being

unrolled characterizes true spiral vessels (fig. 13). When
the spiral is not loosened from the cell-wall and cannot

therefore be unrolled, it is said to be closed. On breaking

the young shoots or leaf-stalks of the Geranium, Straw-

berry, and Rose, or the leaves of the Hyacinth, Amaryllis,

and Banana, and pulling the parts gently a,sunder, the

fibres can be easily seen in the form of a fine cobweb.

When the aerial stems of the Bananj and Plantain are cut

across, the spiral fibres may be pulled out in large quantity

eo as to be used for tinder. Generally, the coils or volu-

tions of the fibre are said to be left-handed, that is, turning

to the left of a person supposed to be in the axis. In the

IF^

pit.

Fig. U. g
Fig 15. Fig. 16,

F.g. 13.

Fio. 13.—Spiral vessels of the Melon, showinf? the clastic fibres imcoiled. and tbo

vesi-cls overlappiDK at their polDtcd estreroities a
Fio. 14.—Branching fibre, fium spiral vessels of Gourd ICucurbita Pepo).

Flo. 16.—An annular vessel taken from the Melon planL

Fig. 16.-Beticulated vessel taken from the Melon plant

garden Lettuce vessels are met with, some having the fibre

turning to the left, others to the right In the Scarlet Bean

the coils of the fibres are left-handed, while the plant itself

turns to the right in twining. Spiral vessels are abundant

in young plants and shoots, while in the hard stems of trees

end shrubs they chiefly surround the pith. Spiral vessels

occasionally exhibit a branched appearance. This may
arise from the union of separate vessels, or it may depend

on a regular division of the fibres, as is seen in the

Mistleto, Houseleek, and Gourd (fig. 14). .,4 nnu/ar vessels

are those in which the thickening (or, if it be loosened

from the wall of the vessel, the fibre) is in the form of rings

(fig. 15). These rings in Mammillaria quadrispina, and

in some other plants of the Cactus tribe, are very thick,

and leave only a small canal in the centre of the vessel.

Annular vessels are from ^-J^jth to j-Fnth of an inch in

diameter In re(ifu^«/«d vessels (fig. 16) the thickenings

take the form of a network. All vessels of this tj^ie lose

very early their protoplasmic contents, and serve to convey

air.

In the process of thickening of the cell-wall, if large

spaces of the cell-wall remain thin, and the thickening

mass growing in a circular manner projects into the

interior of the cell and gradually arches over the thir.

portion of cell-wall, a dome-shaped cavity is enclosed
betwixt the thin cell-waU and the thickening mass. The
growing thickening mass gradually contracts the opening
into this cavity, but never completely closes it. On front

view this presents the appearance of two concentric circles,

an outer marking the edge of the original thin portion

of the cell-wall, and an inner indicating the under edge of

the gradually contracting ring of thickening matter (fig. 17).

When this process takes place on opposite sides of the parti-

tion wall between two cells, there are then two similar cavi-

ties separated by the thin partition wall of the cells, each
communicating freely by a small circular aperture with the

cell in whivu it has been formed (figs. 1 7 a^d 18). In process

Fig. 17. Fig. 18.

Fio. 17.—Radial longitudinal section of wood of P^nuj tjitvettrit. a.canil>iuTn.

6. c,d, ^/, wood cells; (.bordered pits In an early slaireof lo-. nation, before the

thickening ring has arched over the thlo portion of cell-'-**!]: /', bordeied pit

after the thickening mass has arched over the thin ccU-woU; St, Tei> l«rg»

pits where in contact with raedullaiy rays.

Fio. 18.—Diagram lo show thickening dome on both sides of the partition wall.

Flo. 19.—Partition wall has given way and a single cavity Is foiTned. cotD-

municating on both sides with adjacent cells. {TheseJ^gurea after Sacfu.i

of growth the partition wall is absorbed, and then a lenticular

cavity is formed, connected by a circular aperture on each

side with adjacent cells (fig. 19). When viewed by trans-

mitted light these present the appearance seen in fig. 17 t';

such structures are termed bordered pits, and a colleo-

tion of such cells constitutes the disk-bearing or punctated

tissue of authors. It is well seen in Firs and other cone-

bearing plants. It has been called glandidar tissue. In

the case of some fossil woods, pieces of silica, like doubia

convex lenses, have been found in the cavities. When
a vertical radial section is made of the stem of Fir, bordered

pits, arranged in two rows, with individual pits on the

same level, are seen. In Araucaria double and triple altei^

nating rows are seen ; whilst in the Yewa prominent striation

line winding spirally amongst the pits is noticeable. When
the thickening begins by the formation of transverse ridges

extending right across the wall of the cell, and the inwardly

projected ridges gradually arch over the thin membranous
portion of the wall, a narrow fissure only

is left leading into the cavity enclosed by
the thickening masses and the thin por-

tion of the partition wall, on the opposite

side of which a similar process has pro-

ceeded. By the absorption of the parti-

tion wall a single cavity between two cells

IS thus produced, communicating with

both, just as in the last case. Viewed by
transuiittsd light these present an appear-

ance like rungs of a ladder, and hence

the name scalariform applied to the cells

in which they occur (fig. 20). They are

specially seen in Ferns, where thjy give

rise to long prismatic vessels.

Wlien the thickening takes place over scaiatiiorm or isddcr- Put^

nearly the whole of the ceU-wali, thin li^I ^'rTF'om"^"
""""

portions may be left here and there,

«-hich appear as pits when viewed by transmitteH light.
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cr a3 small canals when the cell-wall is very thick. Such

cells are termed porous ot pilled or dotted cells {&g. 21). In

old cells, after the protoplasm has disappeared, the portion

of the cell-wall which remained thin is often absorbed,

mid thus there is a true perforation of the cell-wall.

These perforations often occur in groups both upon the

cell wall and upon the septum between superposed cells, and

give rise to a remarkable sieve-like structure, in which

case they are termed sieve-cells. The latticed cells of some

authors are of a similar nature. 'When superposed porous

ir sieve-cells coalesce by complete obliteration of the septum,

then a pitied vessel, sievo lube, or dttcl ij formed (fig. 22).

These ducts are usually of a larger size than other ves-
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Fig. 21.
Fig. 23.

Fig. 22.

rto. 21.—Porons or pitted cell from the MIstleto.

Fio. 22.— Moniliform dotted or pitted vessel froftl the Melon.
Fio. 23 —Section of a Bamtioo, showing aa aoguJai acLivork of cells, and the
round apeitures of pitted vessels.

eels ; they are well seen in the inner phloem layers and in

the wood of trees, and they constitute the large rounded
openings which are seen in the transverse section of the

stems of the Oak, Poplar, Willow, &c. They also abound in

the Bamboo (fig. 23), and in other plants of rapid growth.

The names of bothrenchyma and taphrenchijma have been
given to a tissue composed of such cells. Not utifrequently

contractions are visible on the outside of the vessel (fig. 22),

indicating its formation by coalescence of superposed cells.

To vessels exhibiting contractions of this kind, whether
spiral or pitted, the terms moniliform and vermiform have
been applied ; and the tissue composed of these moniliform

vessels has been denominated phlcboidal. In the ducts of

many plants a remarkable appearance is produced by the

protrusion, through the perforations into the cavity of the

vessel, of portions of the adjoining cells, or, before its

absorption, of the portion of partition-wall closing the pit.

These portions appear as cells filling the interior of the

vessel, and are described under the name of tylosis (fig. 24).

It is well seen in the Walnut, Chestnut, Oak, <tc.

Laticiffer*

Fig. 25.

rio.M.—LoncilinTinal settionof Ihe attrm of a species of Walnut (./u^/anifin«-<n).

ahowlOK tylosis in pitted vessels, a.

Flo 25 —Branching and anastomosing latlciferous vessels The arrows make the
directtoa of the current.

Laiiciferout vessels (fig 25) consist of long 'brancbiiig

tubes or passages, having a diameter of about
^ /j oth of an

inch, forming, by their union, an anastomosis or network,

like the veins of animals. They are the milk vessels and

ihe proper vessels of old authors. They receive their name
from containing an emulsion called latex, of a granular

nature, often milky or coloured. They are seen in the India-

rubber and Gutta-percha plants, the Mudar plant, the

Cow-tree, Spurges, Dandelion, Lettuce, Chicory, and Celan-

dine, frequently containing a large quantity of caoutchoua

Usually these vessels are thin-walled, but sometimes slightly

thickened. They are found most abundantly in the phloem

layers—rarely in the .\ylem or wood layers (Papayaces).

They are the result of the coalescence of anastomosing or

rectilinear rows of cells, and sometimes they seem to have

resulted from the conversion of other vessels. In some

Araceoe they seem to represent spiral vessels. In Asclepia-

daceae they are evidently bast-fibres. Some consider tL?m

as merely intercellular canals. The milky sap of Euphorbia

pbosphorea is said to be luminous. The latex exhibits

movements which have given origin to 'the name cinen>

chyma applied to laticiferous tissue by some authors.

Those movements, classed under the name cyclosts, must

not be confounded with the motion of protoplasm in cells

which is designated rotation.

We have aeen that the cellular tissue is sometimes in-

complete, that is, the cells do not touch on every side (fig. 9).

The intervening spaces are called intercellular spaces, and TnterceBw

these may be either circumscribed cavities called lacuncB^ '" space*

or they may extend for some length through the tissue ag

intercellular canals ; but these two structures pass into one .

another. In the earliest stage of development the tisjue

is always complete, and these spaces are formed subse-

quently by a splitting of the partitiori or common wall of

the cells, and they may subsequently be increased in size by

an absorption of the investing cells. These lacunse and canals

may contain air, especially in aquatic plants, to give them
buoyancy, as in Potamogeton (fig. 26), or they may be recep-

P

F.g.26.

Veritckl »ecUon of the leaf of Potamogeton or Pondwccd. showing alf c&vllles OP
lacijnfe t, and parenchymatous celisp, nith granules,

tacles for various secretions, and when they exist as canals

they usually aid in conducting sap. The intercellular canals

are exceedingly well seen in coniferous plants, where they

constitute resin passages, forming a continuous system
throughout the plant, and arranged at intervals in concentric

circles in the xylem or wood portion of the stem.

Chlorophyll is the green colouring-matter of plants. It StibslODM

occurs in the cells of the superficial parts of plants united ''oj""i">

with small portions of the protoplasm (chlorophyll bodies),

which are combined into grains of various forms. Starch-

grains arc usually abundant in the chlorophyll bodies.

Chlorophyll is soluble in alcohol and ether. It consists ol

four substances, two yellow and two green, which possess

distinct optical properties. It gives a black band in th(

red of the spectrum. Physiologically it is very important,

It is developed under the action of light, and undergoes
changes according to its state of oxygenation. Hence th9

varied tints of leaves in autumn. Numerous colouring

matters occur in plants, especially in flowers, and all such
when not green are included under the general term
chromnle. Starchy and oily matters and albuminoids occur

very abundantly in the cells of plants, where they are atored
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aug«r.

Fig. 27.

Starch cells of ti.<j

Pea, showing grains of

elaich In the interior.

b. Separate starch
(grains, Viitii stilse aad
faitum.

S^aith. for the purposes of nutrition. Starch, composed cberaically

•of carbon and the elements of water (hydrogen and oxygen),

its formula being C^H,„0„-occurs in the form of fine grains,

more or less oval or rounded,- which vary in diameter from

the TTn^th to the j^uth of an inch. Each grain contains

starch m two forms,—one, receiving the name granulose, ii

easily soluble, and gives a deep blue colour on the addition

of iodine ; tlie other form, starch cellulose, is less soluble,

and gives a yellow or brown colour- with iodine; but the

former is most abundant in the grain. Th6 individual

grains either lie distinct from each other in the cells, as

in the Potato, Wheat, and Pea, or they are aggregated so

as to form compound grains, as in West Indian Arrowroot,

obtained from Marauta arundinacea, aud Portland Sago,

procwed from Arum inaculatum. Grains of starch pro-

sent a very characteristic concentrically striated appear-

ance (fig. 27). This is the result of their mode of for-

mation. The point round which the

striae are arranged is called the hilum.

Starch is accumulated in the internal,

and often in the subterranean parts of

plants. It occurs abundantly in fleshy

roots, and in stems, as well as in seeds

and fruits, and is easily separated by
washing. The ordinary cultivated

grains yield starch in considerable quan-

tity; so also do the Potato, Arrowroot,

and Cassava plants, the Sago-palms, and
Banana fruit. That procured from the

Arrov/root plant consists of dull white

grains ; while that from the Potato, and
from various species of Canna supply

ing tous-les-mois, is in the form of Iarg(! shining par-
ticles. Sago and Tapioca are granulated forms of starch,

the former being procured from the cells of various spe-

cies of Sagus and Metroxylon, the latter from the Cas-
sava plant. The existence of starch in the bark and younn-
wood of trees, such as the Birch and Pine, renders them
useful as articles of food in cold countries. Lichenin is

a form of starch existing in the cells of Iceland moss and
other lichens ; while inulin, which occurs dissolved in the
cell-sap, is the starchy matter supplied by the roots of the
Dahlia, Dandelion, and Elecampane. By the action of
prolonged heat, as well as by the addition of dilute
Bulphurie acid, or of malt, starch is converted into a
Boluble gummy substance called dextrin. The same change
occurs during germination or the sprouting of the sged.
Oily matters occur as drops in the interior of cells, usually
associated with starchy substances or with albuminoids.
These latter exist as small granules or large rounded masses
with definite chemical and optical properties, and are
termed akurone grains. They are frequently associated
with a ci-y.stalline arrangement of portions of the protoplasm
of the cell known as crystalloids. Sugar occurs abundantly
in tue sap of plants. When pure and in a solid state this
eubstance is crystalline and soluble in water ; but it also
occurs in an uncrystallized form. There are two marked
varieties of it. Cane-sugar, C,2H.,.,0,„ procured from the
Sugar-cane, Sugar-maple, Beet, Carrot, kc; and grape-
sugar, occurring in numerous fruits, as Grapes, Gooseberries,
Currants, Peaches, and Apricots The formula for grape-
sugar is CsH,jO,. During the sprouting of the seed, starch
is converted into gr.ape-sngar, and a siinilar change is in-
duced by the action of malt, or of any ferment. A sweet
substance (not a tru9 sugar), called Mannite, is pro-
cured from the Manna-ash (Ornus enropoDa) as well as
from various sea-weeds, from species of Eucalyptus, and

Qum. from the Dandelion. Gum or mucilagc.is another subs'ianco
found in vegetable. tissues. Wlien pure it is clear, soluble
>n water and ahio in dilute acids, but not soluble in alcohol

or ether. It is one of the forms tnrough which Vegetable

matter passes in being applied to the purposes of plant life.

It exists largely in the vegetable juices. From the bark
of many trees it is procured in the form of an exudation.

Two well-marked kinds of gum are met with,—arabin,

soluble in cold water, constituting the chief ingredient of

gum-arabic, procured frum various species of Acacia ; and
cerasin, insoluble in cold water, but readily soluble in

boiling water, constituting the gummy secretion obtained

from the Cherry and Plum. A substance called bassorin,

or vegetable jelly, is found in Tragacanth, the roots of

some Orchids, as well as in Carrageen (Chondrus crispus),

aud other sea-weeds. It is allied to gum, but difl'ers iii

swelling up and becoming gelatinous when mixed with

water. Another gum-like substance called pectin exists

in the juice of theApple, Pear, and other pulpy fruits. It

is changed by the action of alkalies into pectic acid,

which is found in many fruits and such succulent roots as

Carrot, Turnip, Beet, <tc. Oils, Fats, and Resins occur in Oils ui
cells of plants, or in special canals or glands as products re-'nn-

of assimilation. The oils are either fixed or volatile,—the

former being divided into drying, fatty, and sohd, while

the latter are distinguished according as they consist of

carbon and hydrogen alone, or of these elements combined

with oxygen or with sulphur. Resinous matter occurs

in the form either of fluid balsams, or of the various kinds

of ^olid resin and pitch. In the rind of the Orange and

Lemon glands of oil occur (fig. 28). Turpentine canals

are met with in the wood of Pines ; and Vitta?, or oil-canals,

in the fruit of Umbelliferous plants, such as the Coriander.

In the fleshy covering of the fruit of the Olive there are

numerous oil-cells. The fruit of the Guinea-palm yields a

solid oil, called palm-oil. The dotted appearance of the

leaves of the Orange, Myrtle, Eucalyptus, and St John's

Wort, depends on the presence of numerous cells or cavities

containing essential oil.

Pig. 30.

Fio. 28—Vertical section of part of the rind of the Oiange, showing glaods coa^
tainlngvolatileoil, R, B. B, Buiroundeit by cells.

Fig. 29.— Cells of Riimex c. containing ra'phides r, Tlic cells" are callcil Rapbl*
dian. The raphidcs are acicular or needle-lrtte crystals foi-micg bundles.

Fio 30—Cells of Beet-root, containing conplomei.ite crystals.
FiQ. 31.-Cellular tissue flora leaf of UroHigmaiFictu) elaslicum. r, a large cell.

f. cyslolilh. anagglomciation of crystals situated at the cxt4-emitv of aniowaid
piolongatlon of the cell-wall, (; u, cells filled with chlorophyll granules.

As allied to these secretions, we may notice caoutchouc,
which is found in the milky juice of plants, especially

those belonging to the Fig, Spurge, and Dogbane orders.

The trees most prolific in this substance are Sipbooia
elastica, Urceola clastica, and Urostigma elasticum. Gutta-
percha is the concrete milky juice of the Taban plant
(Isonandra Gutta). Wax is also found in the tisjsues of
plants, and it frequently occurs as a secretion on the
stems, as in the Wax Palm, aud on the surface of fruits,

as in the bloom or glaucous secretion of the Plum and the .

Candleborry Myrtle. Crystals of lime salts occur in the -

interior of cells, and also in the cell-walls of plants. Thoy i
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consist of lime in combination with carbonic or oxalic

acids, and are in many plants very abundant. In Mono-
cotyledons they usually assume the form of needle-like

crystals, and are termed raphides ; they consist of oxa-

Late of lime (fig. 29). They are remarkably well seen in

the Banana. The Squill bulb and the bulb of the Onion
exhibit raphidian cells, which are easily separated during

the decay of the plants. The crj'stals are also arranged in

a conglomerate form (fig. 30), as may bo seen in the root of

Turkey Rhubarb, to which they impart grittiness ; and in

Old-ilan-Cactus they constitute 60 to 80 per cent, of the

dried tissue. In a single cell of the Poke (Phytolacca

decandra) twenty to thirty crystals may be seen. In the

epidermal cells of species of Ficus, and other allied plants,

prolongations inward of the cell-wall occur, at the extremity

of which small crystals of carbonate of lime are deposited

(fig. 31); to these the name cystolkhs has been applied.

Siliceous matter occurs in the walls of cells, as in Grasses

and Horsetails, and especially in Diatomaceae.

2. Integumentary System.

A more or less marked division of the tissues into an
outer layer bounding an inner mass is visible in all plants.

Amongst the lower cellular plants this division is not very

distinct ; the circumferential cells are perhaps only a little

smaller and more compacted than those near the centre.

The higher cellular plants, Iwwever, exhibit great diversity.

Epideru.rt. In them the cells of the circumference may be arranged in

layers so as to constitute a true epidermis, the component
ceils having a definite relation to one another and to the

exterior in the respective families. In all vascular plants

en epidermis is found. In many cases, however, it is difli-

cult'to recognize it, as in the stems of submerged plants and
in most roots. It usually consists of a'isingle thin layer of

cells closely compacted, and leaving no interspaces except

at definite points {s(omata), where openings lead into inter-

cellular cavities. The cells composing this layer have their

outer wall much thickened, the inner wall remaining thin,

and they contain no starch or granular matter, and usually

arc colourless. In many aquatic plants, however, and iu

Ferns, chlorophyll is present. The apparent colour of the

epidermis depends on that of the parenchymatous cells

below, from which it can be separated as a colourless layer.

Sometimes the cell-sap of the epidermal cells has a red tinge.

The outer lamella of the outermost cell-wall of the epi-

dermal cells usually becomes cuticular or corky, and thus

is formed an external separable layer or cuticle upon the
surface of the epidermis proper. This layer has different

chemical properties from the epidermis, being insoluble in

sulphuric acid. Upon this cuticle wax is frequently de-

posited in various forms, serving as a protective from mois-

,ture ; of this nature is the bloom of the Plum. The cuticle

in aquatic plants is very thin ; in aerial plants it is much
thicker. The single layer of cells forming the epidermis is

Oiot unfrcquenjly strengthened by the addition to the inside

of other layers of cells. In the leaves of Begonia, Ficus,

and the outer covering (velamen) of the aerial roots of

Orchids, this constitutes the hypoderma, the cells being of

jLi various forms. It is well seen also in vascular Cryptogams,

P many Bromeliaceje, Ilex, &c. On those parts of the plant

which live long and have vigorous growth in thickness the

efficacy of tiie epidermis as a protective covering is in-

creased by & large formation of cork. Each epidermal'

cell divides into an outer and an inner cell The former

at once becomes a cork cell, losing all its succulent matter
;

the latter remains capable of division. When a layer of

these merismatie cells occurs we have a cork cambium or

phellogen. If several layers of cork cells be formed a cork

tissue or periderm is "the result, which supersedes the epi-

dermis, and which from variations in the several layers may

be stratified. Not unfrcquently the phellogen cells, in addi-

tion to giving off cork cells outwardly, give rise en the inner

face to cells containing chlorophyll ; and if a layer of such
is formed it is termed a phetloderm. In such cases tlie

phellogen lies between the phelloderm and the periderm.

If phellogen lamellce are formed deeper in the tissues of
the plant, the internal layers of tissue become dry and con-
stitute the bark. Periderm is thus replaced by bark. One Sfomata.
important character of the epidermis is the presence of
stomata or breathing-pores. These exist abundantly upon
the stems and leaves of plants ; they also occur on the parts

of the flowers ; but they are absent from all root structures,

though present on underground axial structures. Each
consists of a central pore bounded by two or more cells

(guard-cells), which contain chlorophyll, starch, and matters
distinct from the surrounding epidermal cells. The pore
has various forms, and opens .

mminto an intercellular cavity

(fig. 32). It may be round e-

(Primrose), oval (Liliacea;),

quadrangular (Yucca). The
arrangement of the stomata

on the plant varies much.
They may be in lines as in

Equisetum, or they may be
Fig. 32.

scattered irregularly as in^'^.^^'f!'} l""'^ ''j ;^'f'^';""''-<''*sjl>i

T. 1 ,f nn? 1 / •
'°^" ^^''i<:e of tlio leaf of Sladdcr,

BalSaming. 33),0riudennite ehowjnglho Inlimale union of IhecpU

clusters as in CraSSula and ench.maf, uItU intcrccllulai caoala m.
Saxifraga (fig. 34). In

"-"--• -
dermal cells (. e. the loose subjaceot par-
enchsina;?, ivirL intercc" '

and lacuna/,- /, sloma.

Equisetum the stomata, which are about ^-jyth of an incli

in their greatest diameter, consist of four guard-cells; two'
«

t

Fig. 33. Fig. 34.

Fio. 33.—Ep!derm 1 9 of (he garden Balsatn {Baltamtna hoitensis), showing slomala
It, of an elliptical form.

Eio. 34.— Kpiilei-mis of leaf of Saxifraga tarment*sa, showing clusters of stomata
s. t, aarrounded by large epidermal cdls «; c The cells among which tho
stomata occur are ver>' amali.

of which are arched and thick at their outer convex margin,

IU \

Fig- 35. ' Fig. 36.
Fio. 35— Kormallon ot Momata from leaf of Hyaclnlh. acen from the surface.

€, ejildennlg cells; j', raother-rcll of atomatic guard-cellfl; t, bipftltilion of
mother-cell Into two guard^cclls. (Sacfts.)

Iio. 36—Splitting of paitltibn wall betiveeD giurd.cellt to fom lite atoms
iSacftt.) '

becoming thin at their inner concave edge, where two other
IV. — 12
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smaller cells overlie thcip, witli tbeir upper walls raised as
ridges running at right ajigles to the stoma. This gives the
Etoma a fringed appearance, hence called pectinate. The
mode of formation of a stoma is an interesting process, result-
ing from the division of a single epidermal cell. Preparatory
to the complete formation of the mother-cell of the stomatic
guard-cells, divisions may take place in the epidermal cells

by which numerous or few cells are formed surrounding
this mother-cell. In the mother-cell a partition wall is

developed' (fig. 35, s). A thickening of the partition wall
occurs, and eventually in the central portion a tissure makes
its appearance, which gradually increases in size (fig. 36).
It doe.'j not, however, pass throughout the whole extent of
tlie partition walk An opening or stoma is thus formed,
bounded on each side by a single guard-cell, leading into
an intercellular space in the parenchyma beneath. If we
suppose the mother-cell to be divided by numerous vertical

septa we should have a stoma surrounded by many guard-
cells, as occurs in some Hepaticse ; and in this family, after
the formation of the fissure a series of horizontal septa
appear in the guard-cell, and thus the stomatic opening
becomes a canal. In Ceratopteris thalictroides the stoma is

bounded by three cells,—two of which, in their open condi-
tion, are crescentic and concave inwardly, while the third sur-

rounds them, except for a small space at the end of the long
axis of the stoma, and has on this account been called

perisComatic. In Urostigma elasticum four cells form the
etoma. Subsequent changes in the surrounding epider-
mal cells may cause " alterations in their relations to the
etomata. Thus, in the Oleander (fig. 37) the epidermis

Fig- 37. Fig. 38.
Flo. 37—Vertical section of lower epidermis of the leal of Ntrium Ohavder. t,

epidci-mis composed of acvcrallayere of cells, p. pareDcliyma of the leaf; <,'

cavity filled with hairs, at the bottom of which is a stoma.
Fio. 38.— Unicellular haii of the<:ommon Cabbage.

develops so as to sink the stoma within a ciliated cavity; in
other cases the stomata are raised on pillars. The guard-
cells have a power of opening or closing the orifice of the
stoma; when moistened they swell and curve outward,
and leave a free opening ; when dry they collapse and their

edges are straightened, and they close the orifice. Stomata
are most abundant on the under surface of leaves. , Their
number varies from 200 to 160,000 or more in a square
inch of surface. • In tho leaves of the \Vhite Lily there are
("'OiOOO in, a square inch on the under surface, and about
3000 on- the upper; on the leaves of the Cherry-Laurel there
are 90,000 on the lower surface, and none on the upper,

iricboaie*. Upon the epidermis and as outgrowths from it are found
certain appendages. These are hairs, scales, prickles, &.c.,

and all have been embraced under the general name
tnchome. Hairs {pili or villi) are productions each of
an epidermal cell, having typically an elongated or conical
form, and covered by tho cuticle. They arc erect or oblique,
or they lie parallel to the surface, and are appressed.
Sometimes they are formed of a single cell, which is simple
and undivided (fig. 38), or forked (fig. 39), or branched;
at other times they are composed of many cells, Cither
placed end to end, as in mcniliforra or necklace-like hairs
(fig. 40), or united together laterally, and gradually form-
ing a cone, as in compound or branched hairs. ^V^len the-
branches of a hair proceed from a common centre, it is

stoUateor radiated (fig. 41, a, I), as in hairs of the Mallow
tribe, in those of Deutzia scabra, and those on the stem of

the Rice-paper plant fEatsia papyrifera). When stellate

hairs are flattened out, so as to form a sort of membranous
expansion (fig. 44), a scale or scurf is produced. In

Bromeliaceae the scurfiness of the leaves is a marked
character. To such expansions of the epidermis the name
lepia is applied, and the surface is said to be Upidole.

These scales have sometimes a beautiful silvery appearance,

as in El^agnus and Sea-buckthorn (fig. 44). Surrounding
the base of the leaves of Ferns a brown chaffy substance

occurs, consisting of elongated cells, to which the name of

ramentaceous hairs, or ramenta, has been given. In Palms-
also a similar substance but of a fibrous texture occurs,

called reticxdum or matlulla. Selce are bristles or stiif

hairs, and the surfaces on which" they occur are said to

be setose or setaceous. Some hairs, as those of' Drosera

Fi.j. 39. Fig. 40. Fig. 41. Fig. 42. Fig. 43.

Fro 39 —Forked or bifurcated unlcelltilar lyilr of Drahaijr Whitlow-grass.
Fig 40 — MoDiliform or necklace-like hail of VirgiDianSpiderwort (7>a<f«eanfil»

viryifitca).

Tto 41 -Unicellular Ii.iir a, of Alyssnm. dividing 4nto rays at the apci. Th»
stellate or star-like arinnpcmcnt is represented ijl the lower figure t/

Fig 42 —Glandular, multicellular or many-celled bAlt of Frogsmouth (jlnftrrAf-

ntim mqjtts) It Is a jiartitloncd capitate hair.

Fig 43.—Sting tstiniulus) of Nettle lUrtica dioka): tta base Is formed by nu-
merous cells containing irritating fluid; from these arises a siiDple unicellular
conical hair, which scrrea aa a duct foi conveying the fluid.

(Sundew), have onij or more spiral fibres in their interior.

When the cells of hairs are hardened by thickening of the

cell-wall, as in the Rose and Bramble, they are called

Prickles (aculei). By some these are not considered as hairs,

but are termed emergencies, inasmuch as they arise from a
collection of cells, not from one epidermal cell. Various

names have been given to the different forms of hairs.

They are clavale, or club-shaped, gradually expanding front

the base to their apex; cajntate (fig. 42),. having a distinct

rounded head ; . roiif/h or scabrous, with slight projections

on their surface ; hooked or undrtale, with a hook af their

apex pointing downward^ and to one side ; barbed or.

glochidiate, with two or more hooks around the apex ;-

shield-like or peltate, when attached by their middle, and
projecting horizontally on either side, as in ' JIalpighia

urens (fig.- 45), and in many. Cruciferous plants'; cilia, when
surrounding the margin of leaves. On the pod of the

Cowitch (Mucuna pruriens) hairs are produced with

projections on their surface, which cause irritation of the

skin. In Yenus's Fly-trap (Dionxa muscipula) stiff hairs

exist on the blades of the leaf (fig. 46), which, when touched;

induce their closure.

Hairs occur on various parts of plants,—on the stem,

leaves, flowers, seed-vessels, .and seeds, and even in the

interior of vessels. In the interior of the spathe of- some
Palms numerous ovate cells, analogous with hairs, occur

in clusters, and can, when the spathe is dried, be shaken

out in the form of powder. Cotton consists of (he hairs

surrounding the seeds of Gossypium herbaccum and other

species of tho genus. These when fresh are elongated

tubular cells ; when dried their walls collapse and they

appear twisted. Hairs are occasionally developed to a
great extent on plants exposed to elevated temperatures^

us well as on those growing at high altitudes. When they

occur on the organs of reproduction thcyare connected

with fertilization, as the hairs on the stylo of Coldfussia,

and the retractile hairs on the style of Campanula-
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Different organs of planta are transformed into hairs,—as

may be seen in the flowering stalljs of the Wig-tree (Rhus
Cotinus), and in the calyx of Compositse.

Names are given to the surfaces of plants according to

the presence or absence of haiis, as well as the nature of

the hairs which cover them. The following are- the more
important termS ;—Glabrous, smooth, having no hairs

;

hairy or pilose, furnished with hairs-; pubescent, covered

with soft, short, downy hairs ; nitlous, having long, weak,

often obliquo hairs ; sericeous, covered with long, closely

nppressed hairs, having a silky lustre ; hispid, covered with

long harsh or stiff hairs not appressed , hirsute, having

long tolerably distinct hairs, not harsh nor appressed; velvety

or uelutiiious, with a dense covering of short down, like

velvet ; tomentose, covered with crisp,^ather rigid, entangled

hairs like cotton, which form a sort of felt (tomentum)
;

ivoolly, with long curled and matted hairs like wool

;

bearded or stupQse, when hairs occur in" small tufta. The
hairs which are most frequently met with in plants are

c.illcd lymphatic, from their not being connected with any
peculiar secretion. Those, on the other hand, which have

secreting cells at their base (fig. 43) or apex, are denominated

gland-.Uar, and are not to be distinguished from glands.

On young roots cellular projections occur, which may be

called radical hairs. Young leaves and buds are frequently

covered with protecting hairs. On the parts of the flower,

as in the Iris, coloured hairs occur which have been called

'-orolliiie.

In. connection with the epidermal appendages we may
notice glands, although they may occur, in any tissue. A
gland consists of a single cell or a collection of cells

secreting substances differeuf from those contained in the

surrounding cells. In the former case the gland is simple,

in the latter it is compound. In compound glands it

frequently happens that the walls of the inner cells are

absorbed, and thus the gland has only a single cavity, as in

the glands of the Orange rind (fig. 28) ; these arc termed
vesicular. The secretion of the glands may be stored in their

interior, as in Orango rind, and in the leaves of Laurus
Camphora, or it may be exuded as in Lychnis viscaria, and
in the nectaries of Fritillaria impcrialis (tig. 50). Hairs

serve as ducts through which the secretion of glands is dis-

charged. Such hairs are seen in the Nettle (fig. 43), in

Loasa or Chili Nettle, and in Malpighia (fig. 45), and are

50*--
Fig. 46

Fio. At -RnaUllriK hjlror sole frnr.i EliPigniis (Otntsttr):

Flo 4S.— Peltalc hair pp of Malpiijtitaitttns ilstne from*, \;pldcnnls, j^.glanA

Fig 46— Irtlutjle leaves of Venus 9 Hy-liap {Ututuxa)

commonly called slings {stimuli). In the Nettle they are

formed of a single conical cell, dilated at its base, and closed

at first at the apex by a small globular disk placed

obliquely. This disk breaks off on the slightest touch,
when the sharp extremity of the hair enters the skin, and
pours into the wound the irritating fluid which has been
pressed oat from the elastic epidermal cells at the base.
When a nettle is grasped with violence, the sting is crushed,
and hence no injury is done to the skin. The glandular en-
larged apex of hairs sometimes exudes a viscid secretion, as
in theChinesePrimroseandintheSundew. The hairs of the
latter plant, by this secretion, detain insects which happen
to alight on them. The hairs gradually close on the insects,

electrical phenomena taking place during the movement,
and then the secretion from the glands becoming acid, an
action takes place upon the organic matter analogous to
that of the pepsin of the gastric juice, by which it is

rendered soluble, and is eventually absorbed by the plant.
A simdar property is possessed by the secretion from the
glands upon the surface of the leaf of Venus's Flj^trap
(Dionsa muscipula, fig. 46). The acid m both instances
belongs to the formic acid series. Glands
may be either internal or external, and
they may be situated at the extremity of

a hair (when they are stalked), or they may
be immersed in the substance of the plant

{sessile). In the Dittany (Dictamnus albus,

fig. 47) a form of gland is seen intermed-
iate between the sessile and stalked form.
The glands in this plant secrete a green oily pj„ ^y
matter, so also do the stalked glands in the cknii of Dittany

Uosc. In the Ice-plant the glands appear cut vertically.

as elevations of the epidermis, containing a transparent fluid

like ice, which is said to have an alkaline reaction ; in the

Chick-pea similar superficial cells contain an acid fluid.

Clear glands are also seen on the under surface of the leaf

of Passiflora lunata. Resinous glands are seen in the Hop
(fig. 4B) and Hemp plants. At the base of the petals of the

Crown-imperial (fig. 00), cavities occur containing a honey-
like fluid, secreted by what are called nectariferous glands.

Fig. 49. Fig. 50.

FiG- 48- Supciflcial glanJs o.' (he Hop, containing a tcslnous sccictlon eallA
Lui'utin

Fig. 4a— ChMler of orate-ob:onc clanils from the base of the Itipule of fh«

Ipccacuan \'\AunCephatltt //.fCd. uonAij
Flc 50— One nf Ihe petJT^ o( /*iili//atia tn.pttialit. Crown Impel iai, showinc a

pit ur dcpie»iun g at the base coolaiiiing a lioiiey-like acciclloo. Tiila gland

|9 Bomctiniea called a oectaiy.

Cavities containing saccharine matter, .gurrounded by small

thin walled cells, are met with in the leaves of Acacia

longifolia, also in Viburnum Tinus, and Clerodendron

fr.agrans. The cavities communicate with the surface of

the leaves by means" of canals. Peculiar sessile glands

secreting a gummy substance are found at the inner side of

the base of the petioles of Cinchona and Ipecacuan plants

(fig. 49). On the buds of various trees peculiar glandular

hairs termed colleters exist, secreting a gummy mucilaginouu

matter, the blastncolla, which covers the bud. These,

however, disappear on the bursting of the bud. They
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seem to have a protective function. The secretions of

glaiifk are very various, oily, waxy, resinous, gummy,

saccharine, acid, (Sec.

ORGANS OF PLANTS.

Having now considered the elementary structures and

ti.ssues found in the Vegetable Kingdom, we proceed to

view them m combination to form the plant. The simplest

plant is found amongst Algs, where, as in the Red-snow

plant (Protococcus nivalis, fig. 51) tlie whole organism con-

Bists of a single isolated cell. Other Algae and all Fungi

and Musci are composed of a number
of cells united in various ways; whilst

ill Ferns and their allies and all

flowering plants vessels are formed

in addition to tho cells. The plants

ill which the tissues are entirely cellu

lar are termed ccllntar plants ; those

in which vessels are also found are

vasadur plants.

That the portions of a plant may be

properly maintained two functions

h.-vve to be performed, namely, nutri-

tion, on the proper performance of

which the life of the individual plant

dcijcnds, and reproduction, by which the perpetuation of

the type is provided for. In such a simple form as the

Red-snow plant (fig. 51) those functions are performed by

the single cell. In the plants composed of numerous cells

a diH'erentiation takes place by which -special cells are set

apart for particular functions, and thus certain organs are

formed in the plant. In the higher plants those organs

become more complicated from the introduction of tlje

vascular element.

.
The nutritive organs of plants are generally known as

the root, the stem, and the leaves. In all vascular plants

and the higher cellular plants an axis or stem having roots

and bearing leaves is distinguishable, and such plants have

been designated Cormopliytes or Phyllopkytes. In the

lower class of cellular plants, as Fungi and Algse, no such

distinction is possible, and there is merely a flattened leafy

expansion with dependent filiform processes; this structure

has been termed a thallus, and such plants are Thallogms

or Thallophytes.

Amongst the higher plants the reproductive organs are.

b c

Fig. 51.

Celts or the ficd-snow plant
(/'/orococfus niV(i/M). in

diffcicntstagcsof giowtll

and development, a, eell

in tbc young etntc; b,

cell (uHy formed, with
cellules in Its inteilor

ready to be discharged,
and to form independent
plants; c, cell after its

contents have beeo dis-

charged.

Fig. 52. Fig. 53.

PlO. i1 -lUrtcot or Ficnrh Bean, n DlcolylodoiiOlis plant, germinating, r, the
roots coming off from the radicular end of thenTis; f, the liypocotylcdonary
poll Ion of tlu'n\ls bearing the cotyledons c, c; the young stem ana lcavc^ p, g.

Fio .'nl.— Gialn of Maize or Indian Coin, aMonocotyledonousplant, gemilnatlng.
Koota come off fiom lower end of t, tho axis; c, ttic single cotyledOD; g, this

young (talk and leaves.

in ordinary language, comprehended under the term flower;

mid, as they are conspicuous, such plants have' been.

denoiiiinateti Fhwerincj, Phanerogamous, ox Pbccnogamous.

Amongst all cellular plants and in some vascular plants, a.i

vularii). a, spore giving
out a conical root-like pro-

cess r, while the other ex-
tremity, containing a nu-
cleus and granules, forms
a cellular fruod; &, tho

same &porc, with the loot-

like puKess r, dividing.

No colyledooa ere pro-

duced.

Ferns and Equiselum, there are no flowers, and the repro-

ductive organs are inconspicuous, hence they have been

termed Flowerless or Crypto'jamous. In all cases the

young plant, or embryo, is completely cellular. But as

growth proceeds, that ditferentiation takes place which dis-

tinguishes the several classes of plants one from the other.

In Phanerogams the first leaves produced upcn the embryo
plant are termed primary, seed-lobes, or cotyledons. In

some cases these are two in number, and are opposite one
another. Plants in which this occurs are Dicotyledonout

(fig. 52), as our ordinai-y forest trees. In other plants the

lobes alternate and only one cotyledon is formed; such are

Monocotyledonous (fig. 53), as Grasses, Lilies. In Crypto-

gams, on the other hand, no such seed-lobes or cotyledons

areproduced, and they are ylco/^/cc/o?t- ^ b

ous (fig. 54).

In all plants the original cell tissue

which gives origin to its parts is of a

uniform nature, and is termed the

primary tissue. When all tho cells

of this tissue are capable of multipli-

cation and division the tissue is a

mcristem or generating tissue. If tho

cells are not so capable, then it is a

permanent tissue. The primary tissue °'iX"pla^t"'<Pr"./'ra h-
at the growing point of any shoot or

'

root is essentially a meristera, and it

has been designated the primary
meristem to distinguish it from the se-

condary meristem, which is applied

to a tissue in the older parts of a

stem or root which remains or be-

comes capable of division. The growing point of the

apex has been termed the punctum vegetationis, and it not

unfrequently forms a conical projection, and is then the

vegetative cone. By growth at this punctum vegetationis

the shoot or root increases in length, and the mode of

addition is in many cases of a definite character. Two
chief types of growth are recognized. In one of these a
single large cell is always present at the apex, termed the

apical cell, which may be regarded as the mother-cell,

whence by bipartition in a definite manner the whole

meristem below it has arisen, as is well seen in'vascular

Cryptogams and cellular plants. The other type is seen in

Phanerogams, and here no such apical cell is visible, but a

number of cells are found at the apex by whose multiplica-

tion the subsequent tissues are formed. But in whatever

way formed, a primary meristem is the result of all the

processes of gfowth, and by di8"erentiation of its cells the

various parts of the shoot or root are formed. The outer

layer of the primary meristem, which extends completely

over the punctum vegetationis, is termed the dermatogen;

it is the primordial epidermis, being continuous with the

epidermis of the shoot and afterwards becoming epidermis.

Underneath the dermatogen several layers of cells are

distinguished, continuous with the cortittil portion of the

shoot or root ; this is tho primordial cortex, and constitutes

the perihhm. Enclosed by this is a central cellular mass,

out of which the fibro-vascular bundles and the structures

of the central part of the shoot or root are formed ; this

has been termed the picrome. If the growing axis be a

young root there is in addition developed, usually from the

dermatogen, a mass of cells at the eiircmily, constituting

a root-cap, or protective covering, to the delicate nieris-

matic cells beneath; no such structure is formed in a stem.

Thus a stem is structurally distinct from a root in having

no root-cap.

In the plerorae the fibro-v.ascular bundles are formed. ta>f>.

.Certain cells become elongated and prosenchymatous '**'^"'*'

n'"^ united in bundles leaving no iiitercellulas spaces ; "*
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this mass is termed the procamhium. of the fibro-vas-

^ular bundle. As growt i proceeds changes take place

in the cells by thickening, and, their contents disappear-

ing, various kinds of cells and vessels are formed. In
this way the whole mass of the procarabium may be con-

verted into permanent tissue, and then growth ceases ; or

an inner portion of the bundle remains merismatic, which
is called the cambium, and then growth proceeds, the shoot

or root increasing in thickness by the cambium forming
new cells on both sides In the former case the bundle is

closed, as in Cryptogams and Monocotyledons and some
Dicotyledons; in the latter it is open, as in most Dicotyle-

dons and Conifers. In every fibro-vascular bundle a
sc-paration into two groups of structures may be distin-

guished—the wood or xylem layers, and the bast or phloem
layers. As long as the bundle is open and cambium present,

these layers are separated by the cambium (fig. 55). Their

Fig. 55.

tf'ransTerM iecHon of an op«n flbro-TsscuIar bundle, i, cambium; c5, continue

tlon of cATnbium between the flbro-vasciilar bundles; y. large pitted vessels; (

sftiallcr pitted Teasels and spiral rcsscls intennlxcd with wood-cells; y. loner

phloom layers: b. bast filircs; m la the parenchyma of the pith; r Is the

cortical pavenchyma. Immediately exccrntl to the bark Ilea Uie buadlc tbeath

of cells nilcd with ata^ch. {SikIii)

relative position, as regards the axis of the stem or root

Fig. 56.

Longitudinal leetloD of an open fibro-TascuTar bundle, e. cambium ; t, a', spiral

vessels with fibres which can be unrolled; I, acalarifoTTD reticnlatcd veesel;

A. h', h" , h"', wood-cells ; f. bordered pitted vpseel ; (', young pitted vessel ; p,
iDOer phloem layer; fr. bast layer; ?(, bundle-sheath; r. cortical parenchyma;
m, pith parenchyma. Tbe elemeota are deTcIoped fiom i to (' id Uie zylem
portion. iSacfu.)

7aries. In some cases the phloiim is nearer the circum-

ference, in other instances the xylem is peripheral, and in

rare cases amongst Dicotyledons there are phloem layers

both on the outer and inner sides of the fibro-vascular

bundles. In vascular Cryptogams the phloem layers

always surround the xylem portion of the bundle.

In tbe xylem or wood portion of a fibro-vascular bundle
the cells all tend to thicken their walls, and, consequently,

numerous kinds of cells and vessels are found, which
are usually arranged in a definite manner. On the side

furthest removed from the phloem we find spiral vessels

interspersed with wood-ceUs (figs. 55 and 56), outside are

reticulated and scalariform vessels, and then interspersed

with wood cells are large pitted vessels. In the phloem
or bast layers the cells have not such a tendency to thicken,

but usually remain thin-waUed, forming ordinary parenchy-

matous cells, or becoming perforated and forming sievt

cells. Incertainlayers, how- /-^/
ever, the ceU-waUs are thick- .^^/^i
ened so as to become flexible,

'

constituting the bast fibres.

Around every fibro-vascular,

bundle a single layer of cells

of tho fundamental cellular '

tissue of the stem is marked
off from its surroundings, the

cells get filled with starch- j(uyrji«_
grains, and this constitutes ^j^Q?'/'^

what has been termed the

bundle sheath or starch-bear-

ing layer (fig. 57). In fig.

57 is seen a transverse sec-

tion of the closed fibro-vascu-

lar bundle froin the Maize

,

and it will be observed that it '

is essentially the same as that

of the open bundle (fig. 55), ',

only that all the cambiuui
j

cells have passed into per

manent tissue.

In all plants a provision is <

made for branching of the

various organs, and two priu-'

cipal forms of it may be
recognized. In one of these

t^""^'"" ""'""' <" ' '^"'«'' '""-"»•

Fig. 57.

cular bundle, r, annular vessel; ,,

the aenerating axis elongates »pi''»' vessel; i, inter-ceiiuiar eacai;

. .C^ " J . -
°

p. pitted vessel, r,r, camMform tissue
at ttie apex, producing in sue- whichhasbccomepermancnt Between

fP^<!ion latpral stnirtiirpo Tn- c and > arc reticulated vessels, p, sur-CeSSIOn laierai structures. lO rounding parenchyms- Outer cellsa of

this form the term monopo- tbebajidJearcparenchymatoas,imarks

tium has been applied. In
«<""""'""= o""' '^-"'»«- c^-*"

the second form there is a cessation of growth at the apex in

the direction of previous elongation of the axis, and a con

tinuance in two diverging directions. This is dichotomoiis

branching. In their rudimentary state all branchings may
be easily referred to one or other of those types ; but in the

mature system it is frequently difficult to recognize the

type, owing to irregular development of the successive

branching. Thus in a dichotomous branching only one of

the secondary axes may develop strongly, the weaker
branch appearing as a small lateral shoot from its base; and
an apparent primary shoot is thus produced which in reality

consists of the bases of single branches of consecutive

forkings. Such an axis is termed a pseudaxis or sympodium.-.

And, again, in monopodia! branchings the primary axis may
continue to develop more strongly than its lateral axes,

which in their turn develop similarly, and a racemose form

arises ; or the primary axis may be arrested in growth, and
the secondary axes develop more strongly and overlap it,

when a cymose branching results. More will be said on this

subject when considering the inflorescence of Phanerogams,

in which the various forms of branching are well seen.
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We now proceed to consider the form and internal

etruclure of the various organs of plants.

I. ORGANS OF NUTEITION.

1. Root or Descendinff Axis.

(_
Speaking generally, the root is that portion of the plant

(Which descends into the soil. In all plants the root is at

first entirely cellular. It may remain jiermanently so, or

vessels may bo formed in it. The Had'cle, or young root

(fig. 68, r), is the first portion of the embryo protruded

from the seed or spore (fig.

51) when germination com-

mences, and resembles very

much in structure the young
stem. Both are entirely cel-

lular, comisting of a centr.il

nucleus of cellular tissue

covered bj- two or more layers

of cells. But at the apex of

the root a mass of cells is

developed, which constitutes
^ V -. - 1 .

.1 , The dicotyledonous embryo of tne Pea
What 13 known as the root- laid open. <-,c, the two fleshy cotyle-

dons, or sccd-lobes, which rtmatn un-
der gi ouiid when tlie plant sprouts ; r.

the radicular extremity of the axis
whence the root aiiscs; t, the ail9
bearinR the younp stall; and leaves g,

which lie iu a depression of tho coty-
ledons/.

Fig. 58.

cap or pileorhiza. These
cells extend for some distance

along the sides of the root,

forming a sheath, and in

some cases, as Lemna, the

cap becomes loosened from tlie root, remaining attachet' Ly
a few cells at the apex only, and then it is known as the
ampulla. This root-cap distinguishes structurally the root

from the stem, and it serves as a protection to the apical

growing-point of the root. The roots of Thallophytes, con-
sisting entirely of cells, do not develop a root-cap.

The root is merely a prolongation downwards of the stem,
and the part where they unite is the collum or neck After-

wards the root is distinguished from the stent by the absence
of a provision for the development of leaf-buds. It is not
always easy to distinguish between a stem and a root.

Many so-called roots bear at their upper part a portion
called their crown, whence leaf-buds arise. Underground
Stems and roots are often confounded. Some plants, as
the Moutan Pa;ony, the Pliinx-tree, Pyrus japonica, and
especially Anemone japonica, have a power of forming
ibuds on what are commonly called their roots. The last-

iinentioncd plant develops these buds on every part of its

extensively ramifying root-like prolongations, which may
be chopped into numerous pieces, each capable of giving
rise to a new plant. Such is also the case with the
annulated root of Ipecacuan. Roots are usually subter-
ranean and colourless. Externally, they have a cellular

epidermal covering of a delicate texture, sometimes called
fpiblema, in which no stomata exist. In woody plants
fibro-vascular bundles are found in the roots, and there is

an internal arrangement of tissues similar to that seen in
the stem itself, but spiral vessels are rare in the root.

The axis of the root gives off branches which divide into
radicles or fibrils, the extremities of which, composed of
delicate cellular tissue constituting the piinclum vegelationis,
have been erroneously called s;t)o?i^io/(;4- or jjDon^fWi ; they
are not distinct organs. Hairs are often seen on roots, but
no true leaves. These hairs consist of simple elongated
cells, which occur singly, ami appear to serve the purpose
of absorption. Roots increase principally by additions to
their extremities, which are. constantly renewed, so that
the minute fibrils servo only a temporary purpose, and
represent deciduous leaves ; but in large trees which form
thick roots an increase in diameter occurs in the root
similar to what is seen in the stem itself. In some plants
no roots are formed at all, thus in the Orchidaceous plants

l.NUTRmVE OSGANS.

Epipogium Gmeliiii and Corallorhiza iunata, and also in

Lenma arrhiza, no roots occur. Roots may be given off

from any portion of a stem, originating as cellular prolonga-
tions from the inner portion of the stem, and coming off at

any point of the stem, or at small lenticular points to wiiicli

the name of Icnticels has been given by some. ^Vhen tha

stem-is more or less horizontal the roots given off from it

pass directly into the soil ; but if the stem be erect they
pass for a certain distance downwards through the air,

and are called aerial. The latter are well seen in the Screw-

pine (Pandanus), the Banyan fFicus indica, fig. 59), and

'SM^^M^'^(0^i&^^^'-
Fig. 59.

ftcus indka, tho tJanynn tree, sending out numerous aerial roots, whict rcftcft

ihc soil, and piop the brancncs.

many other species of Ficus, where they assist in support-

ing the stem and branches. In the Mangrove they often

form the entire support of the stem, which has decayed
at its lower part. In Tree-ferns they forma dense coating

around, and completely concealing, the stem ; such is also

the case in some Dracaenas and Palms. In £pip/iptes, or

plants growing in the air, attached to the trunks of trees,

such as Orchids of warm climates, the aerial roots produced
do not reach tho soil ; they continue always aerial and
greenish, and they possess stomata. Delicate hairs ate

often seen on these epiphytal roots, as well as a peculiar

investment formed by the cells of the epidermis which have

lost their succulent contents and are now filled with air.

This layer is called velamen radicum, or covering of the

roots. Tho aerial roots of the Ivy are not the nutritive

roots of the plant, but are only intended for luechanicaJ

support.

Parasitic plants, as the Mistlcto (Viscum), Bioom-raiw
(Orobanche), and Rafflesia, send root-like processes intoths

substance of the plants whence they derive nourishment.

In the Dodder (Cuscuta), the tissue around the roots swells Platf V
into a kind of sucker (haustorium), which is applied flat

upon tho other plant, and ultimately becomes concave, so

as to attach the plant by a vacuum. From the bottom of

the sucker the root protrudes, which penetrates the support-

ing body. In the case of parasitic Fungi, such as Mould,
there are cellular filainents which spread among the tissues

of plants, and which may be looked upon as equivalent to

roots and steins united. They form Ihe spun ii or mycelium

of these iilaiits, and in some cases cause rapid destruction

of the tissues of plants, as in the disease called Dry-rot

The forms of roots depend upon the mode in which the

axis descends and branches. The mode of branching of roots

is almost universally monopodia!, only in LycopodiacesB

is it dichotomous. When tho central axis goes deep into

tho ground in a tapering manner, without dividing, a to;)-

root is produced. This kind of root is sometimes shortened,

and becomes succulent, forming the conical root of Carro^

or the fusiform or spindle-shaped root of Radish, or th»

naptfurm root of Turnip. In ordinary forest trees the fir.At

root protruded continues to elongate and. forms a long
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primary ^oo^axis, whence secondary axes come off. In

other pknts, especially Monocotyledons, the primary axis

Boon dies and the secondary axes take its place. When

the descending axis is very short, and at once divides into

thin, nearly equal, fibrils, the root is called Jibrom, as in

many Grasses (fig. 60) ; when the fibrils are thick and suc-

culent the root is fasciculated, as in Ranunculus Ficana,

^Uu VII. AsphoJelus luteus, .and CEnauthe crocata; when some

•>f the fibriU are developed in the form of tubercules,

Fig. 60. Fig. 61. Fig. 62.

Fro. 60 - Fibrous root of a Gross. Numerous rtbrlls eooing oil from one point.

Fio. 61 —Orchis, showing tubercules or tubeiou:! roots, wbicli contaio a gumm;
matter called bassorin.

Flo 62 —An epiphytic Oicbid with pseudo-bulba

the root is tubercular, as in Orchis (fig. 61); when Ihe fibrils

enlarge in certain parts only, the root is nodulose, as in

Spiraea Filipendula, or moni/i/erm, as in Pelargonium triste,

or annulated, as in Ipecacuan. Some of these so called

roots are formed of a stem and root combined, and when
cut in pieces they give rise to buds and new plants. In

some cultivated plants, as Turnip, the central root is some-

times injured, so as to end abruptly, and it then divides

into numerous branches, resembling a fasciculated root.

This gives rise to the disease called Fingers and Toes,

which is very injurious to the crop. Anbury is a disease

where a »lubbing of the root takes place. The mode in

which the fibres of roots are produced and developed gives

origin to different forms of rliizotaxis, or root-ananjement.

Roots either fix the plant in the soil or attach it to other

bodies. They absorb nourishment by a process of imbibition

Or endosmose through their cellular extremities. The
elongation of the roots by their extremities enables them
to accommodate themselves to the soil, and allows the ex-

tremities of tho rootlets to extend deeply without being

injured. Roots, in their lateral extension, bear usually a

relation to the horizontal spreading of the branches, so as

to fix the plant firmly, and to allow fluid nutritive sub-

stances to reach the absorbing extremities. As has been

already staled, the structure of perennial roots is identical

with that of the stem. Thus in Dicotyledons we find a

pith, medullary rays, zones of wood, cambium layers, and
bark, although no nu'dullary sheath is present. In Mono-
cotyledons we have fibrovascular bundles distributed in a

matrix of cellular tissue. The young primary root in

Monocotyledonc differs from that in Dicotyledons in that it

rises deeply within the embryonal tissue, and on germina-

tion this tissue is ruptured and forms a sheath, around the

tase of the roots, called coleorhiza. Amongst Monocotyledons
the primary roots usually soon die, and secondary roots are

formed in abundance. ' In vascular Dicotyledonous plants

the structure of the root is similar to that of the stem. In

Thallogens the roots consist merely of simple or branching

filamentous hair-like structures. In some large tropical Sea-

weeds the root-like bodies develop to a large extent, but

serve only as fixlig organs, and take no share iu nourishing

the plant.

2. Stem or Ascending Axis.

A stem may be defined as an axis bearing leaves. Stem.

Structurally it differs from a root in having no develop-

ment of cells forming a cap overtiie growing point. Under
the term caulome (stem structure) are included all those

parts of a plant morphologically equivalent in bearing

leaves. The stem generally ascends, seeking air and light,

and has therefore been termed the ascendini^ axis. Stems
have usually considerable firmness and solidity, but some-

times they are weak, and either lie prostrate on the ground,

thus becoming procumbent, or climb on plants and rocks

by means of rootlets, like the Ivy, being then called scander.t,

or twist round other plants in a spiral manner liko Wood-
bine, when they are volubile. Twining plants turn either

from right to left, as the French Bean, Convolvulus, Passion-

flower, Dodder, Periploca, and Gourd ; or from left to right

as Honeysuckle, Twining Polygonum, Hop, and Tanius.

Bryony tendrils twine from right to left, and left to right,

alternately. In warm cbmates twining plants (lianas) often

form thick woody stems ; while in temperate regions they

are generally herbaceous. Exceptions, however, occur in the

case of the Clematis, Honeysuckle, and Vine; the twining

stem of the vine has been called sarmentum. Some stems

are developed more in diameter than in height, and present

a peculiar shortened and thickened aspect, as Tcstudinaria

or Tortoise-plant, Cyclamen, Melocactus, Echinocactus, and

other Cactaceae ; while io many Orchids (lig. 62) the stem

assumes an oval or rounded form, and is called a jiseudo-bulb.

Names are given to plants, according to the nature and

duration of their steins. Herbs, or herbaceous plants, have

stemi- which die down annually. In some of them the

whole plant perishes after flowering ; in others, the lower

part of the stem forming the crown of Ike root remains,

bearing buds from which the stem arises next season. In

what are called biennial herbs, the whole plant perishes

after two years, while in perennial herbs the crown is

capable of producing stems for many years, or new
annual products are repeatedly added many times, if not

indefinitely, to the old stems. The short permanent stem

of herbaceous plants is covered partially or completely by

the soil, so as to protect the buds. Plants producing

permanent woody stems are called trees and shrubs. The

latter are less than five times the height of a man, and

produce branches from or near the ground ; while tho

former have conspicuous trunks, which attain at least five

times the height of a man. Shrubby plants of small stature

are called under-shrubs or bushes. The limits between

these different kinds of stem are not always well defined

,

and there aro some plants occupying an intermediate posi-

tion between shrubs and trees, to which the name of

arborescent shrubs is occasionally given. Tho stem receives

the name of caulis in ordinary herbaceous plants which do

not form a woody stem, culm in grasses, truncus in trees,

caudex or stock in Palms and in some Cacti, and stipe in

Ferns. The term haulm is probably a corruption of culm
,

it is used by fanners to designate the stem of grasses and

the herbaceous stems of plants. The stem is not always

conspicuous. Plants wiili a distinct stem are called

caulescent ; those in which it is inconspicuous are acaulesccnt,

as the Primrose, Cowslip, Gentian, and Dandelion. A
similar terra is given in ordinary language to plants whose

stems are buried in the soil, such as Cyclamen or Sowbread.

Some plants are truly stemless, and consist only of

expansions of cellular tissue representing stem and 'leaf,

called a thallus, and hence are denominated Thallogens, oi

Thallophytes.

Stems have a provision for a s)TnmetricaI arrangement Leaf bn
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of leaves and branches,

—

nodes, or points whence lenf-buds'

are produced, being placed at regular intervals. No such

provision occurs in roots. The intervals between nodes are

called intemodes. The stem, although it has a tendency to

ri.se upwards whea first developed, in many instances

becomes prostrate, and either lies along the ground

partially covered by the soil, or runs completely underneath

|t8 surface, giving off roots from one side and buds from
the other. Some stems are therefore subterranean, and are

distiuguished from roots by the provision made for regular

leaf-buds. The first rudiment of the young stem in the

embryo appears outside the seed or spore after the radicle

has be-in protruded. It is termed the plumule (fig. 58), and

differs from the radicle in the absence of a root-cap a^d in

its tendency to ascend. The apical growing portion of the

young stem constitutes the terminal bud of the plant, and
by its development the stem increases in height ; but in

addition thera is a provision for the production of lateral

buds, which develop into lateral shoots more or less

resembling the parent stem, and by these the branching of

the plant is determined. These buds are found in the aril

t>f previously-formed leaves; or, in other words, in the angle

formed between the stem and leaf. They are hence called

axillary. They are produced always from the outer portion

of the stem except in the case of Equisetaces (Horsetails),

^vhe^e they have a deep-seated origin. At first they consist

entirely of cellular tissue, but in the progress of growth vas-

cular bundles are formed in them continuous with those of

the stem, and ultimately branches are produced, which in

every respect resemble the axis whence the buds first

sprang. As the axis of the bud increases in length, cellular

projections appear at regular intervals upon the primary
meristem, which are the rudimentary leaves.

Buds, as has been stated, are either terminal or lateral.

By the production of the former, stems increase in length,

while the latter give rise to branches (rami), from which
others, called hranchlets or (wigs (ramuli), arise, and add to

the diameter of the stem,' The terminal bud, after

producing leaves, sometimes dies at the end of one season,

and the whole plant, as in annuals, perishes ; or part of

the axis is persistent, and remains for two or more years,

each of the leaves before its decay producing a bud in its

axil. This bud continues the growth in spring. In
ordinary trees, in which there is pro\'ision made for the
formation of numerous lateral buds, any injury done to a
few branches is easily repaired ; but in Palms, which only
form terminal buds, and have no provision for a lateral

formation of them, an injury inflicted on the terminal bud
ia more likely to have a prejudicial effect on the future life

of the plant. In the trees of temperate andcold climates
the buds which are developed during one season lie dormant
during the winter, ready to burst out under the genial
warmth of spring. They are generally protected by external
modified leaves in the form of scales {tegmenta or periihe),
which frequently exhibit a firmer and coarser texture than
the leaves themselves. They serve a temporary purpose,
and usually fall off sooner or later, after the leaves are
expanded. The bud is often protected by a coating of
resinous matter, as in the Horse-chestnut and Balsam
Poplar, or by a thick downy covering, as in the Willow.
Linna;us called leaf-buds hibernacida, or the ivinter quarters
of the young branch. In some plants, as in Platanus, the
buds destined to live through the winter arc so completely
surrounded by the base of the petiole as not to be visible
until the leaf has fallen off. These are said to be
intrapetiolar.

In the bud of a common tree, as the Sycamore (fig. 63),
there is seen the cicatrix left by the leaf of the previous
year c, with the pulvinus or swelling p, then the scales

«, e, arranged alternately in a spiral, and overlying each

other in what is called an imbricated manner. On
making a transverse section of the bud (fig. C4), the

Fig. 63. fig. 61.

Fio. 63.—Leaf-tud of Sycamore lAcer PsndopJatantts) covered with &c&leA
Flo. 64.—TiaDsverse section of tbe same leaf-bud.

overlying scales e, e, e, e, are distinctly seen surrounding the
leaves /, which are plaited or folded round the axis or

growing-point. In plants of warm climates the buds are

often formed by the ordinary leaves without any protecting

appendages ; such buds are called naked. A bud may be
removed in a young state from one plant and grafted

upon another' by the process of budding, so as to continue

to form its different parts ; and it may even be made to

grow in the soil, in some instances, immediately after

removal. In some trees of warm climates, as Cycas, PUtei .X v

Papaw-tree, Palms, and Tree-ferns, growth by terminal '"'' ^ •

buds is well seen. In these plants the elongation of the

stem is generally regular and uniform, so that the age of

the plant may be estimated by its height ; owing to this

mode of giowth they do not attain a great diameter.

Although provision is made for the regular formation of

buds, there are often great irregularities in consequence of

many being abortive, or remaining in a dormant state.

Such buds are called latent, and are capable of being

developed in cases whore the terminal bud, or any of the
^

branches, have been injured or destroyed. In some
instances, as in Firs, the latent buds follow a regular system

of alternation ; and in plants with opposite leaves, it

frequently happens that the bud in the axil of one of the

leaves only is developed, and the different buds so produced

are situated alternately on opposite sides of the stem.

Occasionally, after a partial development as branches, buds
are arrested and forin knots or nodule-s. The embryo-buds

or nodules of the Beech, Cedar, and Olive are apparently

of this nature.

When the terminal bud is injured or arrested in its

growth the elongation of the main axis stops, and the

lateral branches often acquire increased activity. By con-

linually cutting off the terminal buds, a woody plant is

made to assume a bushy appearance, and thus pollard

trees are produced. Pruning has the effect of checking

the growth of terminal buds, and of causing lateral ones tu

push forth. The peculiar bird-nest appearance, often

presented by the branches of the common Birch, depends

on an arrestment in the terminal buds, a shortening of the

intemodes, and a consequent clustering or fasciculation of

the twigs. In some plants there is a natural arrestment of

the main axis after a certain time, gi\ing rise to peculiar

shortened stems. Thus the crown of the root is a stcih of

this nature, forming buds and roots. Such is also the case

in the stem of Cyclamen, Testudinaria Elephantipes, and

in the tuber of tho Potato. The production of lateral in

place of terminal buds sometimes gives the stem a remark-

able zigzag aspect. Branches are sometimes arrested in

their progress at an early stage of their development, and
do not appear beyond the surface of the stem ; at other

times after having grown to a considerable size, they

undergo decay. In both instances the lower part of the

i
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branch becomes embedded and hardened among the woody
layers of the stem.

The mode in which branches come off from the stems
gives rise to various forms of trees, as pyramidal, spread-

ing, or weeping,—the angles being more or less acute or

obtuse. In the Italian Poplar and Cypress the branches are

erect, forming acute angles with the upper part of the stem
;

in the Oak and Cedar they are spreading or patent, forming

nearly a right angle ; in' the Weeping Ash and Elm they

come off at an obtuse angle ; while in the Weeping Wil-

low and Birch they are pendulous from their flexibility.

The comparative length of the upper and under branches

ftlso gives lise to differences in the contour of trees, as seen

in the conical form of Spruce, and the umbrella-like form

of the Italian Pine (Pimis Pinea). The branching of some

trees is peculiar. In the Amazon district many Myris-

ticaceae and Monimiacese have verticillate branches coming

off in fives. This is also seen in the Chili Pine. Some
' Amazon trees taper downwards, so as to have a form like

an inverted cone or pyramid, as in the Mulatto tree (Euky-

lista Spruceana), one of the Cinchonaceae.
' Branches are sometimes long and slender, and run along

the ground, producing buds with roots and leaves at their

extremity or apex. This is seen in the runner {flagdlum)

of the Strawberry. In the Houseleek (Sempervivum)

there is a similar prostrate branch of a shorter and thicker

nature, producing a bud at its es- remity capable of

independent existence. It receives the name of offset

(propagulum). In many instances the branch decays,

and the young plant assumes a separate existence.

GardcLers propagate plants by the process of layenng,

which consists in bending a twig, fixing.the central part of

i; into the ground, and, after the production of roots,

"utting off its connection with the parent. A stolon

differs from these in being a branch which curves towards

the ground, and, on reaching a moist spot, takes root and

forms an upright stem, and ultimately a separate- plant.

This is a sort of natural layering, and the plant producing

luch branches is called stoloniferous. In the Rose and
Alint a subterranean branch arises from the stem, which

runs horizontally to a certain extent, and ultimately sends

up an aerial stem, which becomes an independent plant.

'^uch branches are denominated suckers, and the plants are

turculose. The gardener divides the connection |;)etwcen

the sucker and the parent stem, in order to propagate these

plants. In the case of Asparagus and other plants which
have a perannial stem below ground, subterranean buds are

annually produced, which appear above ground as shoots

01 'ranches covered with scales at first, and ultimately with
true leaves. The young shoot is called a tnrio. These
branches are herbaceous and perish annually, whib the true

etei" remains below ground ready to send up fresh shoots

next season. In Bananas and Plantains the apparent

aerial stem is a shoot or leaf-bud sent up by an under-

ground stem, and perishes after ripening fruit. Branches
are sometimes arrested in their development, and, in place

of forming leaves, become transformed into spines or

thorns, as in the Hawthorn. Plants which have spines in

B wild state, as the Apple and Pear, often lose them when
cultivated, in consequence of their being changed into

branches ; in some cases, as in the Sloe (Prunus spinosa),

(fig. 65), a branch bears leaves at its lower portion, and
terminates in a spine. Plants bearing thorns (modifications

of branches or leaves) are denominated spiny, spinose, or

tpin/jicent. A bud is sometimes developed as a slender

spiral or twisted branch, called a tendril or cirrus. In the

Passiop-flower the lateral buds are thus altered, with the

view of enabling the plant to climb. In the Vine the

tendnis are looked upon as the terminations of separate

ezes, or as transformed terounaJ buds, aad are sometimes

called sarmenia. In the Vine there are '-o young buds seen

in the angle between the stem and leaves, nor between

the stem and tendrils; and the latter are not axillary.

Fig. 65. Fig. 66.

Fio. 65.—Branch of the Sloe fPi-i/nw spinOM) prodncing splQCJ or thorns which
are abortive branches- as 6ho^vn by their bearing leavea.

Fia. 66.— Portion of a branch of the Vine {Vitis vmifera), on which the termioal
bads are converted into tendrils.

Fig. 66 represents the branch of a Vine, in which a' is the

primary or first formed axis, ending in v, a tendril or

altered terminal bud, and having a leaf /' on one side.

Between this leaf and the tendril, which represents the

axis, a leaf-bud was formed at an early date, producing the

secondary axis, or branch a", ending in a tendril v", with

a lateral leaf /', from which a tertiary axis or branch a"
v.as developed, ending in a tendril v"', and so on. The
tendrils of Ampelopsis Vcitchii are terminated by disks

which secrete a sticky matter, by means of which they

adhere to walls, <tc. The tendrils, like those of the Vine,

are modifications of the axis. Tendrils twist in a spiral

manner, and' enable the plants to rise into the air by

twining round other plants. The direction of the spiral

frequently differs from that of the climbing stem which

produces the tendril. In the Vine the lower part of the

stem is strong, and heeds no additional support ; the

tendrils therefore occur only in the upper part, where the.

branches are soft, and I'equire aid to enable them to sup-

port the clusters of fruit. In the Bryony the tendril in

the first part of its course twines from right to left, and

in the last from left to right.

In some instances lateral buds are found without being in

the axil of leaves. In this case they are extra-axillary. Such
buds are produced after the stem and leaves have been

formed, and in certain circumstances they are developed like

normal buds. What have been called emhryo-buds are woorty

nodules seen in the bark of the Beech, Elm, and other trees.

They are partially developed adventitious or abnormal buds,

in which the woody matter is pressed upon by the surround-

ing tissue, and thus acquires a very hard and firm texture^

AVhen a section is made, they present wocdy circles arranged

around a central pith, and traversed by medullary rays.

The nodules sometimes form hwts on the surface of the

stem, at other times they appear as large Excrescences, and
in some cases twigs and leaves are produced by them.

Buds sometimes become extra-axillary in consequence

of the non-appearance or abortion of one or more leaves,

or on account of the adhesion of the young branch to the

parent stem. In place of one bud there are occasionally

several accessory ones produced in the ajdl, giving origin

to numerous branches. Such an occurrence is traced to

the presence of latent or adventitious buds. By the

umoc of sevenit such buds, branches are produced, h^Tini;
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Modlfica-

tioo of

•Urn.

a thickened m flattened appearance, as is seen in the Fir,

Ash, and other trees. These fascialed branches, in some

cases, howcTer, are owing to the abnormal development of

a single bud. Occasionally adventitious buds are produced

on the edges of leaves, as m Bryophyllura calycinura

(fig. 67), Malaxis paludosa.and various species of Asplenium,

and on the surface

of leaves,- as m Or-

nith'ogalum thyr-

soideum. These

are cap;ible of

forming indepen-

dentplants. Simi-

lar buds are also

made to appear on

the leaves of Ges- rig. 67.

nera, G!o.\inia,

otirl Apliimpii^'i-bv t-'"' "' BryophynuTn ea/j/nnum, prodnclng bnds along
ttuu^LJiiujcuo^^i ujf

^jjp [jjjjrgiu, at tbe extrcmitiee 0/ the primary vems.

wounding various

parts of them, and placing them in moist soil ; this is the

method often pursued by gardeners in their propagation.

The Ipecacuan plant has been propagated by means of'

leaves inserted in the soil. In this case the lower end of

the leaf becomes thickened like a corm, and from it roots

are produced, and ultimately a bud and young plant.

Leaves bearing buds on their margin are called proliferous.

The typical form of stems is rounded. They ace some-

times compressed or flattened laterally, while at other times

they are angular : being triangular, with three angles and

three flat sides ; trigonous, with three convex faces ; triquet-

rous, with three concave sides
;
quadrangular or square

;

quinquangular or five-angled ; octangular or eight-angled,

&c. Various tgrms are applied to the forms of stems, as

cylindrical or terete, jointed or articulated, &c. The fol-

lowing are some of the more important modifications of

stems :—rThe crown of the root is a shortened stem, often

partially under ground, which remains in some plants after

the leaves, branches, and flower-stalks have withered. In

this case the internodes are very short, and the nodes are

crowded together, so that the plant appears to be stemless.

It is seen in perennial plants, the leaves of which die down

to the ground annually. A rhizome or root-stock (fig. 08)

is a stem ivhich runs

along the surface of

the ground, being

partially covered by

the soil, sendiirg out.

roots from its lower

fide and leaf-buds

from its upper. It

occurs in Ferns, Iris,

Eledychium, Acoru3 Fig. 68.

or Sweet Flag, Gin- Uhlzome r of Poli/gfnilum muUi/orvm fSoloroon's

,,T . i-i Seal), lormlnK Imde flnd adventitious roots, o,

ger, Water-lily,many y„„„^ ,„„,. jj. ^^,1 dc^dorej as a tianch; c, c.

species of CareX clcatriccsorecarsof old branches..

Rushes, Anemone, Lathrsa, <fec. By many the term

rftjjome is applied to stems creeping horizontally, whether

Vhey aro altogether or only partially subterranean. In

rhizomes called definite, the terminal bud gives off flowers,

nnd the lateral buds form the stem ; while in indefinite rhi-

zomes the terminal leaf-bud is formed aruiually. A rhizome

such as occurs in Solomon's Seal (fig. G8) is not a single

Btcm i.e., the product of a single bud, but is composed of por-

tions of successive axes, the leaves of which have died off arid

remain as scars (lig. C8, c, c); it is thus an indefinite rhizome.

Ilhizomes are well seen in British Fcrng. A rhizome

Bomcfimc's assumes an trect form as in Scabiosa succisa, in

which the so-tailed pra:morse root is in reality a rhizome,

R'ith the lower end decaying. The erect rhizome of C'lcuta

.-irpsa shows hollow int'^rnodes. separated by partitions.

A pseudo-bxdb (fig. 62) is an enlarged bulbous-like aerial

stem, common in Orchidaceous plants. It is succulent,

often contains numerous spiral cells and vessels, and io

covered with a thick epidermis. A soboles is a creeping

underground stem, sending roots from one part and lea'

buds from another, as in Couch-grass, Carex arenaria, and

Scirpus lacustris. It is often called a creeping root, but is

really a rhizome with narrow elongated internodes. A
tuber Sa a thickened stem or branch produced by the

approximation of the nodes and the sweUing of the inter-'

nodes, as in the Potato. The eyes of the Potato are leaf-

buds. Tubers are sometimes aerial, occupying the place of

branche.s. The ordinary herbaceous stem of the Potato,

when cut into slips and planted, sends off branches from its

base, which assume the form- of tubers. Tubers frequently

store up a quantity of starch as in Maranta arundinacea,

whence arrowroot is derived. Another form of thickened

underground stem is the corm, as seen in the Autumn
Crocus (Colchicuni, fig. 69), Gladiolus, ic. Structurally it

is composed of a solid more or less rounded axis covered

by a layer of thin membranous scales ^fig. 70, h, h). t.

Fig. 69.

Fig. 70.-
I

Pio es -Corm of MMdnw Saflron i.MMnim autumimiei. a, olJ coroi rtnt*

'

hnd: 6, young corm produrM laterally from tlio c'd ona.

Flo 70-Corras of ColcMfum nvfun.n<.(Mn aviliimnivhcn the plant Is In «o»«.

*, oldest corm : A, h. bro-n scales covering it- tc, its roots; .(. its « 11 hered nowcr-

Ingstem: i^ j^oiinger corm produced from t;iM, roots from itrhichtrews at

e^Mnscott Vl'.V'.shealhingle.tvcs; C. I", foliage leaves; i., (. lio-ers; t

"Sne coi-m piduccd fiom *-..n autumn, and which .n succccdiog autumc

will produce tiowcrs. (SutAj.)

corm is only of one year's duration, giving oB' bud.o annuallw

in the form of young corms. In autumn the young Corm

gives origin to leaves, the lower of which {s,s,s") form

sheaths round-thc corm and flower-stalk, the upper {I', l") re-

maining very small ; and in the axil of the uppermost leave*

the flowering-stem develojis and bears the flowers {b, h').

Meanwhile in the axil of the middle leaves on the corni a

bud—the rudiment of a new corm-^appears (k"). The

flowering-stem dies down, and the corm from which it arose

enlarges greatly during the winter at the expense of its

parent conn (i), which thus becomes shrivelled. In spring
.

the leaves produced -on it (/', l"), which weie mcrclj

rudiments in autumn, appear above ground as conspicuous
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large leaves. At the eucl of spring these leaves die down,

tlie bases of the lower ones alone remaining, and constituting

thin brown scales around the corm (as at k). Meanwhile,

the young bud corm (k") in the axil of the middle leaves

grows rapidly at the expense of its parent corm (Jc), but it

does not attain a great size. In autumn it produces new
leaves, which remain small, but from the axil of the two

upper the flowering stem rises up and bears flowers ; whUst

in the axil of its middle leaves a new bud-corm appears,

which will the following autumn produce young leaves,

flowering stem, and a new budcorm, and thus liie cycle

goes on. The buds or new conns formed from the old

conns may ba produced cither laterally, as in Colchicum

outumnale, or terminally, as in Crocus and Gladiolus. The
bulb is another form of underground stem or bud. The
axis in this case is much shortened, and the internodes are

hardly developed. The bases of the leaves rising from the

stem- are quite close together, and become succulent and

enclose the axis. In the Lily the thick and narrow scales

ere arrange i separately in rows, and the bulb is called scaly ;

while in '.no Leek, Onion, Squill, and Tulip the scales are

broad, and enclose each other in a concentric manner, the

outer ones being thin and membranous, and the bulb is

iunicaled. In the axils of these fleshy scales new lateral

shoots arise, formiug new bulbs. The lateral buds or cloves

sometimes remain attached to the axis, and produce'flowering

stems, so that apparently the same bulb continues to flower

for many yecrs, as in the Hyacinth and Tulip ; at other

times the young bulbs are detached, and form separate

plants. In the axil of the leaves of Lilium bulbiferum,

Dcntaria bulbifera, and some other plants, small conical or

rounded bodies are produced, called bulbils or bulblets

(fig. 71, b). They resemble bulbs in their aspect, and con-

sist of a small number of thickened

scales enclosing a growing-point. These
scales are frequently united closely to-

gether, so as to form a solid mass.

Bulbils are therefore transformed Icaf-

"^uds, rvhich are easily detached, and
\re capable of producing young plants

when placed in favourable circum-

stances. The scales in buFos vary in

number. In Gagea there is only one
scale ; in the Tulip and Fritillaria im-

perialis they vary from two to five

;

while in Lilies and Hyacinths there are

a great number of scales. In the Tulip
a bud is formed in the axil of an outer

scale, and this gives rise to a new flowering axis, and a new
bulb, at the side of which the former bulb is attached in a
withered state.

The forms of the stem having been considered, we now
jrocced to examine its anatomical structure. This structure
consists of the elementary tissues combined and arranged in

various ways. The arrangement of the fibrovascular
bundles in the mature stem or root is not the same in all

plants. But we lirid that in most plants which have two
seed lobes in the embryo, i.e., Dicotyledons, a characteristic

structure is apparent, quite distinct from what is found in

the majoiily of plants in which only one seed-lobe is present
in the embryo, i.e., in Monocotyledons; and these, again,
have a dilferent structure from that found in Acotyledons,
or plants with no seed-lobe in their embryo. The three
forms of stem here referred to have been usually distin-

guished as follows :—(L) Exogawus stem, in which the
£bro-vascutar bundles are produced indefinitely in an out-
ward direction, and the stem increases in diameter by the
annual formation of a new layer of woody matter on the
outside of the preceding layers. This is the form found
in most Dicotyledons, and ^they have hence been called

Fig. 71.

Stem of BuJblfcrous Lily

(Zt^tum bultttfn-um\
cbowing bulbils or
bulblets b. produced
tn the axils ol the
learcs.

Exogau, or Outward-growers. Ordinary trees, such as the

Oak and Ash, furnish instances. (2.) Endogenous stem, in

which the fibro-vascular bundles are definite, and are

formed towards the centre, which becomes filled up with

them in the progress of growth, so that the diameter of the

stem increases in a great measure by the new matter pushing

out that previously formed. This stem characterizes many
Monocotyledons, which have thus been called Endogens, or

Inward-growers. Palms supply examples. {Z.) Acrogenoua

stem, in which the bundles ot" vessels are simultaneously

developed, and the additions to the stem take place at the

summit by the union of the bases of the leaves. Plants

having this kind of stem are called Acrogais, or Summit-
growers, and are Acotyledons. Tree-ferns furnish an

example. Recent research, however, has shown that these

terms cannot always be used as synonymous with Dicotyle-

don, Monocotyledon, and Acotyledon, as we find amongst
Dicotyledons stems where the formation of new fibro-vascu-

lar bundles is distinctly endogenous, and again amongst
Monocotyledons stems with a provision for exogenous

growth, and also amongst Acotyledons examples are not

wanting in which a coDtinuous increase in diameter is pro-

vided for.

We shall consider the structure of the stem in Dicotyle-

dons, Monocotyledons, and Acotyledons successively.

In the young stem of a Dicotyledon the fibro-vascular stem m
bundles first appear as a circle of wedge-shaped masses, Dicotyl«-

by which the stem is divided into a central cellular ''""'

portion, the pith, and a peripheral cortex,—the space,

between the buudles being occupied by cellular tissue con«

stituting the medullary ray.":, and uniting the pith and

cortex. Each fibro-vascular bundle increases by division of

its own cambium cells. If eventually all the cambium
cells become permanent tissue

then the bundle becomes closed,

and all further growth ceases.

This is the complete structure of

an annual herbaceous dicotyle-

donous stem, which thus consists

of a central cellular pith, a circle

of fibro-vascular bundles, a cel-

lular cortex united with the pith

by medullary rays, and'outside all

an epidermis (fig. 72). In trees

and shrubs with permanentwoody
stems, the young shoots given out

annually have a structure similar Young Dicotyiedonoui stem. m.

to that of annual herbaceous ^Mciii'bno'diet-'j'raedu'ii'il^

stems ; but as the shoot grows, "y- f. eonei. oumdo aii u

further changes occur by which

the diameter is increased, and the stem becomes more dense.

After the first year's growth, the cells of the medullary rays,

stretching between

the fibro-vascular

bundles and con-

tinuous with their

cambium cells, be-

come converted

inio secondarymai-
stem, and then an
inler/ascicular cam-

bium is formed,

which eventually

coalesces with the

cambium cells of

the fibro-vascular

bundles, and thus

a complete cam-
bium ring is {ormed (dg. 73). From this cambium ring new
xylem or wood is formed on the inside, whilst new cortex

Fig. 73.

Toung Dlcotyledoooas Stem: m, pith: A* fll.ro-*ft»

cuJAr bUDdles: ct>, cooocctiDg baod of menstem, ly
which a cambitua riog is formed ; r. cortex. {Sacfu )



loa BOTANY [SUIBITIVE QKGKS*

IS formed on tfie outside ; and in this way the stem increases

in thickness. This growth in thickness, however, ceases

periodically, and is renewed with each new period uf vege-

tation, and thus the wood is formed in concentric layers,

sharply marked off from succeeding layers, each being an

,
annual ring of v/ood, and the same is seen in the cortex

(fig. 74). The lings of wood are thus formed successively

outside those pie-existing, while in the cortex the new
layers are produced inside those already formed.

The inner vessels of the primary fibro-vascular bundles

immediately surround the pith and often project into it,

and form what is termed the medullary sheath, which

consists of spiral vessels, and through this sheath the

primary medullary rays pass. These medullary rays extend

from the pith to the cortex, but as new zones of wood and
cortex are produced, new rays are formed in tbem/which
increase by additions from the cambium layer. The
•econdary cortex, formed from the cambium ring, constitutes

what is commonly known as the inner bark or endophlcB'im ;

tie primary cortex, which forms the outer bark, consists

of two layers of cells, which have been respectively termed
the mesophlceum and the epiphlosum. Outside all is the

epidermis. This, however, does not remain as thin-wallod

cells, but is usually converted into periderm, and this may
in turn be completely supplanted by the bark. Thus, if a

transverse and a longitudinal section of a Dicotyledonous

Stem be mads, the foUowmg structures will be seen as repre-

sented in fia. 74, In the centre is the cellular pith a, a,

. 4

tl il li ' c ' '•/y /.

Fig. 74.

DJajirftm of the atructure of an Eiofcn'ms ov Dicotylcdonoua Btein of tli^cc

years' growth. A wclng & trunsvtrsc si-ctioii, and li a vertical sectiort The
figures 1. '1, 3. mark the yeare of growth, anj the letters refer lo tlie sjuue pnrts

to both figures, a. a, rnodujla or pith. consistiriR of hex^igooo] parenehyrQa;

6. 6, 6, pitted 01 dotted Tesaeli. and c. e. f. wood-cells, of BUecessivc annuul layers ;

d; spiral vessels of the ln^du]l;lry slieath. t, layer of eaiiitiiuin cells between
wood and bark; /, inoef bast layer of balk iLiber, Endophltrutn); g. cellular

envelope, forming tnldile layer ol bark t.Mesophlauiu) ; A, outei corky layer of

bark (Eplpblwuiii) ; i. i, medullary ray \* blch. In the transverse section, is seen

ruDtUng eoutiououBly fiom tbc pltb to tbc baik. fy,\ftty Carpeaur.)

Immediately surrounding it comes the medullary sheath d,

then the secondary layers of wood A, c, of successive years'

growth, outside this the cambium ring c, separating the wood-

;laycrs from the cortical layers. Of these last, the inner,/,

is the bast layer or eudophlanim, g is the middle cellular

layer or mesophlceum, and d is the outer epiphlosum. The
latter two constitute the outer bark. Connecting the meso
phloeum with the pith is seen a medullary ray i. Outside

all are the epidermal tissues.

Let us now examine the different parts of an Exogenous
stem proceeding from the centre to the cireumferente :

—

rte pith, The Puh, or the central part of a Dicotyledonous stem,

is composed of cellular tissue. In the young stem it is

eui-rulcnt, the cells being full of fluid and fici]ueiuly of a

grcouifli hue , but in process of time it becomes vale-

coloured, dry, and full of air. These charges taKe piace

first in the central cells. Sometimes the pith is broken up
into cavities, which have a regular arrangement, as in the
Walnut, Jessamine, and Cecropia peltata ; it is then called

discoid or disciform. At other times, by the rapid growth
of the outer part of the stem, the pith is ruptured irregu-

larly, and forms largo cavities, as in the tistular stem of P'*** '^^

Umbelliferous plants. In some cases fibro-vascular bundles'
are found in the pith, as in Elder, Pitcher-plant, and
Ferula, and occasionally its cells are marked by pores
indicating a thickening of the cell-wall. The extent of

pith varies in different plants and in different parts of tho
same plant. In Ebony it is small, while in the Elder it is

large. In .(Eschynpmene aspera (.Shola plant, the Rice-

paper plant of India), the interior of the stem is almost
entirely composed of cellular tissue or pith ; from this a

kind of paper is made, and light hats. The same kind
of tissue occurs in the Papyrus of the Nile. Large pith is

also seen in Fatsia (Araliu) papyrifera (Tung-tsaou or

Chinese rice-paper plant), and in Scasvola Taccada of the

Malay archipelago. When the woody circle of the first

year is completed, the pith usually remains stationary as

regards its size, retaining more or less its dimensions, even
in old trunks, and never becoming obliterated.

The Medullary Sheath is the fibro-vascular laj'er UedallMj

immediately surrounding the pith. It is the inner layer 'I'"*''-

of the fibro-vascular bundle of the first year (fig. 74, d), and
consists chiefly of true spiral vessels, with annular and
reticulated vessels, intermixed with long woody fibres, which
continue to exercise their functions during the life of the

j

plant, and which extend into the leaves. Between the ves-

sels of the sheath the medullary rays from tho pith pass.

The Wood.—The layers of wood (fig. 74, b, c) are formed "^^ •o*
outside the medullary sheath in concentric rings in tho -

manner already described. On account of this mode of

formation of wood-layers successively outside pre-existing

layers the stem increases indefinitely. There are no annular

or spiral vessels present ; these have been replaced by
pitied and punctated vessels along with wood-cells. The
stems have been called exogenous and also indefinite, and
Dicotyledonous plants have sometimes received the nam©
of Cyclogens, in consequence of exhibiting concentric circles

in their stems. On a transverse section each zone or

circle is usually seen to be separatjid fmm that next to it

by a well-marked line of dAiarcation. This line, as in the

Oak and in the Ash, is indicated by holes which are the

openings of Large pitted vessels,—the remainder of the tissus

ill the circle being formed by pleurenchymatous tubes with

thickened walls and of smaller calibre. In some trees, as

tho Lime, Hornbeam, and Maple, the line is by no means
so well marked, as the openings are smaller and mor»
generally diffused ; but there is usually a deficiency of pitted

vessels towards the outer part of the circle. In cone-bear-

ing plants, as the Fir, in which tho woody layers consist

entirely of punctated tissue, without any large pitted vessels,

the lino of separation is marked by the tissue becoming

dense and often coloured. In sofuc kinds of wood, an

Sumach, the zones are separated by a marked development

of cellular tissue. The separation between the zones is

owing to the interruption in the growA of the tree during

autumn and winter, and hence it is well defined in trees o)

temperate and cold climates. But even in tropical trees,

the lines, although often inconspicuous, are still visible,—

the dry season, during which many of them lose their leaver.

being their season of repose.

The woody layers -xary in their texture at different,

periods. At first all the tissues are pervious and full of

fluid ; but by degrees they become thickened, and tba

channels of the vessels get filled up and obliteral5(J.k Tha
first-formed layers are those which soonest become ttuj
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altered In old trees there la a marked dinoion between

the central heart-wood or duramen, and the external sap-

aood or alburnum.—the former being hard and dense, and
often coloured, with its tubes dry and thickened, while the

latter is leas dense, is of a pale colour, and has its tubes

permeable by Uuida. The difference of colour between

these two kinds of woods is often very marked. In the

Ebony tree the duramen or perfect-wood is black, and is

the part used for furniture, while the alburnum is pale

,

in the Beech, the heart-wood is light-brown ; in the Oak,

deep-brown; in Judas tree, yellow , in Guaiacum, greenish.

The alteration in colour is frequent in tropical trees. In

trees of temperate climates, called wkite-wood, as the

Willow and Poplar, no change in colour takes place ; this is

also the case in the Chestnut and Bombax. The relative

proportion of alburnum and duramen varies in different

irees. The heart-wood is more useful than the sap-wood,

and 13 less Lable to decay.

From the mode in which the woody layers are formed,

it 13 obvious that each vascular zone is moulded upon that

which precedes it , and as, in ordinary cases, each woody
circle IS completed in the course of one year, it follows

that, by counting the concentric circles, the age of a tree

may bo ascertained. Thus fig. 75 represents an oak eight

years old, having eight woody
layers A. This computation

can only be made m trees

having marked separations

between the circles. There
are, however, n»any sources of

mistake. In some instances,

by interruption to growth,

several circles may be formed

in one year, and thus lead

to an erroneous estimate.

Care must be taken to have a
complete section from the

bark to the pith, for the circles

sometimes vary in diameter at

different parts of their course,

and a great error might occur

from taking only a few rings,

or circles, and then estimat-

ing for ths whole diameter of

the tree. When by the ac-

tion of severe frost, or other

causes, injury has been done to the tender cells from which

the young wood is developed, while, at the same time, the

tree continues to live, so as to form perfect woody layers in

subsequent years, the date of the injury may be ascertained

by counting the number of layers which intervene between
the imperfectly formed circle and the bark. Inscriptions,

made in the wood become covered, and may be detected in

after years when a tree is cut down ; so also wires or nails

driven into the wood. As the same development of woody
layers takes place in the branches a3 in the stem of an
exogenous tree, the time when a branch was first given off

may be computed by counting the circles on the stem and
branch respectively. If there are fifty circles, for instance,

in the trunk, thirty in one branch and ten in- another, then

the tree must have been twenty years old when it produced
ihc first, and forty when it formed the other.

In exogenous stems the pith is not always in the centre.

The layers of wood on one side of a tree may be larger

than those on the other, in consequence of their fuller

exposure to light and air, or the nature of the nourishmeut
conveyed, and thus the pith may become excentric. Zones
vary in size in different kinds of trees, and at different

periods of a plant's life. Soft wooded trees have usually

broad «one3, and old trees form smaller zones than young

Fig. 75.

HortzoQtftI BcctloD of the «ten] or an
oak et^bt years old. A, wood, show-
log concentric circles or tones, separ-
ated by points wblch cunenpoiid to

thoopentnuof the large pittfd vesKels;

t, bark. flhowinK also ei^ht coacc]itr1c

circles, thinner and leitsdlvdnct- The
wood and bark are traversed by me-
dullary rays, some of which are the
primary rays extcndlni; froiD the
bark to the pith, while others (the

secondary rays) reacb only a certain
way Inwards.

ones. There are certain periods ot a plant's life when it

seems to grow most vigorously, and to form the largest

zones. This is said to occur in the Oak between twenty
and thirty years of age.

Cambiam.—External to the layers of wood, and between Cambluia.

them and the bark, there is a layer of thin-walled cells in

which the protoplasm and cell-sap remain, and consequently

they are capable of division and growth. To this layer

the name of cambium has been given. This cambium
layer marks the separation between the wood and th&>bark,

and may be regarded as constituting the active formative

tissue of Dicotyledonous stems. It constitutes the thicken

mg zone, by means of which the stem is enlarged,— the

cambium cells situated most internally being subservient to

the purposes of the wood formation, while the external ones

give origin to the new bark. When these cells ars carry-

ing on the process of growth with activity, during the flow

of the sap m spring, the bark can be easily separated from

the wood.

The Bark or Cortical System lies external to the wood, Tho Urk
and, like it, consists of several layers In the early state

it IS entirely cellular, and is in every respect similar to the

pith; but as the fibro-vascular bundles are developed, the

bark and pith are separated, and the former gradually

becomes altered by the formation of secondary deposits.

We find in the cortex, as m the wood portion of tha stem,

fibro-vascular along with cellular tissue But the position

and relative proportion of these two systems is reversed.

In the bark the cellular system is external, and is much
developed, while the fibro-vascular is internal, and occupies

comparatively a small space. The cellular portion of the bark

consists of an external layer, or epiphloeum, and the cellular

envelope, or mesophtoeum, while the vascular system forms

the internal portion called liber, or eiutephlaum.

The endophloeum, liber, or inner bark, is formed from

the secondary cortex of the young stem It consists

mainly of thick or thin walled woody fibres, commonly
known as bast-fibres, "mixed with elongated cellular tissue

and frequently with laticiferous vessels. It is separated from

the wood by the cambium layer The pleurenchymatous

tubes are thickened so as to be flexible, but are not ligiu-

fied, and are thus very tenacious. The endophloeum of the

Lime-tree and of Antiaris saccidora (the Sack tree of Coorg)

is used to form mats, cordage, and bags ; and the tough-

ness of the fibres of the inner bark of flax, hemp, and of

many of the Nettle and Mallow tribes, render them fit for

various manufacturing purposes. The endophloeum is

sometimes, from its uses, called the bast-tayer Occasionally

it is continuous and uninterrupted,

as in the Vine and Horse-chestnut; at

other times, as in the Oak, Ash, and

Lime, the fibres are separated during

the progress of growth, and form a sort

of network, m the interstices of which

the medullary rays are seen. The
fibres of the Lacebark tree (Lagetta

lintearia), are similar. In fig. 76 is

represented the bark of Daphne
Laureola,—-/ indicating the woody
fibres of liber, and r the meduUary
rays. The endophloeum increases by
layers on its inside, which are thin,

and may be separated like the leaves

of a book. The outer layer of bast-

fibres betwixtthe endophloeum and the

outer bark has been termed ih&corticai

sheath, corresponding to the medullary

sheath on the inside of the stem.

The outer bark is formed from the primary cortex ; it is

always cellular, and is divided into two layers, the cpi-

Fig. 76.

Ketwork formed by IHjer o#

Vaphnt LaureoCa. / jS

fibrous bundles ; r, r,

medullary rays.
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phloeum with the mesophloeum underneath. Ihe cellular

envelope, or mesophloeum, lies immediately on the outside of

the liber. It consists of polyhedral, often prismatical cells,

elongated vertically to the surface, usually havingchlorophyU,

sr green colouring matter, in their interior, but sometimes

being colourless, and containing raphides They are dis-

linguiflhed from those of the epi phloeum by their form and

direction, by their thicker walls, their green colour, and the

intercellular spaces which occur among them. This cover-

ing is usually leas developed than the outer suberous layer,

but sometimes, as in the Larch and common Fir, it be-

comes very thick, and separates like the epiphloeum. In

the cellular envelope laticiferous vessels occur. The epi-

pMceum is the outer covering of the bark, consisting of

cells which usually assume a cubical or flattened tabular

form. The cells have no chlorophyll in their interior,

are placed close together, and are elongated ia a hori-

zontal direction ; and thus they are distinguished from

the cells of mesophloeum. In the progress of growth they

become often of a brown colour. This covering may be

composed of a single layer of tabular cells ; but in some

trees it consists of numerous layers, forming the substance

called cork, which is well seen in Quercus Suber, the Cork-

oak ; hence the name suberoxts, or corky layer, which is

given to it. The form of its cells varies in some Lostances,

being cubical at one part, and more compressed or tabular

at another, thus giving rise to the appearance of separate

layers. On the exterior of the epiphloeum is situated the

iepidermis, which has already been described. Itia formed

of a layer of cells, which in woody stems serve only a

temporary purpose, becoming ultimately transformed in

various ways.

The bark, in its increase, follows an order exactly the

feverse of that which occurs in the woody layers. The
layers of liber owe their increase to the cambium cells,

which, by their constant reproduction, mark the separation

between the xylem and phloem portions of the stem These

layers are often so compressed and united together as to be

counted with diflSculty, while at other times they are

separated by rings of cellular tissue, and thus remain con-

spicuous. As the additions are made to the woody layers

on the outside, and to the bark on the inside, there is a

constant distension going on, by which the bark becomes

compressed, its layers of liber are condensed, the fibres are

often separated (6g. 76) so as to form meshes, its epider-

mis is thrown off, and the epiphloeum is either detached

along with it, or, when thick, is ruptured in various ways,

so as to give rise to the nigged appearance presented by

such trees as Elm and Cork-oak. In some instances the

bark is very distensible, and its outer cellular covering is

not much developed, so that the surface remains smooth,

as in the Beech. The outer suberous layer sometimes

separates with the epidermis, in thin plates or scales ; in

the Birch these have a white and silvery aspect. There is

thus a continual destruction and separation of different

portions of the bark. The cellular envelope and liber

Tiay remain while the epiphloeum separates, or they also

may be gradually pushed off—the parts which were at first

internal becommg external In the case of some Australian

trees both the cellular and fibrous portions are detached in

the form of thm flakes, and occasionally each annual layer

o' liber pushes off that which preceded it. . The epidermis

separates early, and no renewal of it takes place. It is,

however, replaced by the cork layer, which then covers the

outer part of the stem. To this coffering the name periderm

is given.

From the mode in which the outer layers of bark separate,

it follows that inscriptions made on them, and not extend-

ing to the wood, gradually fall off «nd disappear. A nail

driven into these layers ultimately fall« out In cnnaeauence

ol the continued distension of an exogenous stem, it if

found that woody twining plants cause injury, by interrupt-

ing the passage of the fluids. Thus a spiral groove may bt

formed on the surface of the stem by the compression

exercised by a twining plant, such as Bush-rope (Bauhiiiia,

fig. 77) or Honeysuckle. From what has been slated

relative to the changes which take place in the

bark, it will be understood that it is often

difficult to count its annual layers, so as to

estimate the age of the tree by means of them.

This may, however, be done in some cases, as

shown at fig. 75, where there are eigh'. layers

of bark e, and eight woody layers 6

Medullary Rays or Plates — While the

bark and pith become gradually separated by
the intervention of vascular bundles, the con-

nection between them is kept up by means of

processes called medullary rays (figs. 78 and
79). These form the silver grain in wood, so

conspicuous in the maple; they communicate
with the pith and the cellular envelope of

the bark, and they consist of cellular tissue,

which becomes compressed and flattened so

as to assume a muriform appearance. At
first they occupy a large space (tig. 72, st);

but as the vascular bundles increase they

become more and more narrow, forming thin

laminae or plates, which separate the woody bundles. Oa
making a transverse or horizontal section of a woody stem,

the medullary rays present the aspect of narrow lines running

from the centre to the circumference (fig. 74); and on

making a vertical section of a similar Stem through one of

the rays, the appearance represented in fig. '6 wiU be

observed, where a medullary ray mr, composed of flattened

muriform ceUs, passes from the pith p to the celluUr

rtyj.

Fig 77.

Stem of an Eio-
genoue :re«t
eurrouDded by
a wood) clixxt'

rope.

m r

Fig. 78. Fig 79.

Pio. 78 —VflTtlcol secUoo ot a yonug DIcotyledoDOOs rt«ni, panUel to the meduK
larv rays.

Flo. 7d.—VerUcA] eecUoji or the tome, taDgenUal to the mcdaJUrr rmfi.

envelope ce, crossing the tracheae of the medullary sheath

t, the ligneous tissue /, the pitted vessels of the wood b,

and the fibres of the liber cf. The laminse do not by any

means preserve an uninterrupted course from the apex to

the base of the tree. ITiey are broken up by the interven-

tion of woody fibres, as seen in a vertical section of a woody

stem (fig. 79), tangentially to the medullary rays nr, mr,

mr, which are separated by interlacing fibres //. The

primary medullary rays extend completely from the pith

to the bark ; but in the secondary wood and secondary cortex

new rays are formed which, therefore, extend only through

a portion of the stem. These are secondary medul-

lary raya All may increase by division of the merismatic

cells of the cambium. Medullary rays are conspicuous in

the Cork-Oak, Hazel, Beech, Ivj-, Clematis, Vine. They
are not so well marked in the Lime, Chestnut. Birch, Yaw.
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Tbe medullary rays are in some eases, a:* in Clematis and

Aristolochia, large aud broad, whil« the woody wedges are

^comparatively smalL

The stems of Dicotyledonous plants occasionally present

anomalous appearances in the structure and arrangement

of their wood, bark, and medullary rays. In place of con-

centric circles there are sometimes only a few rows of

(Pedge-ah aped vascular bundles produced during the life of

the pla.t, additions being made by the annual interposi-

tion of bundles of a similar kind, resembling in this respect

the formation of woody bundles in the early growth of

herbaceous plants. In Piperaceae, Anstolochiacese, and

Meni?permaceaE, these anomalous stems occur. In Gnetum
'tig. 8UJ, the vascular bundles, b, b, b, b, b, form zones, which

!^g 80, Fig. 81.

Fio. BO.— RorftontAl section of sft^m of Gnotom. m, pith; em, medoJIar?
tbeaib ; b. b. b. I. b, woody bundtos fonntng tcvtn conceatrlc tocoe, e*ch of wbich
Is t^o prodace of several years; t.t, 1,1,1,1, fibred of libor, fonulog interposed
ctrcleG e^Dal In ottmbor to the woody zoacA.

Fio si — Peculiar at«io of a Mclpigbiaceoiu plaot of Sootb AjDerlca, Tbe plant
Is Dicot)l«doDott*.

'are esch the produce of several years' growth, and are

separated by layers, /, /, /, /, /, /, which may be considered

as repreeeuting different bast-layers. In some of the

Menisperiuaceae the separating layers are of a cellular and
not of a fibrous nature. Many of the Malpighiaccx,

Sspindacese, ood Bignoniaceie of Brazil exhibit stems ia

wiiich the leoody layers are arranged in a very irregular

manner. In some of them (fig. 81) there ia a central woody
mass with from three to ten small secondary ones round it.

Each of the masses contains true pith derived either from
the cortical cellular tissue, or from the original medullary

centre. Around these separate collections of pith there is a

rocdumry sheath and spiral vessel* No annual rings hav6

been aetected in the secondary masses, but medullary rays

exist usually in their outer portion. In some anomalous
Sapindaceae, the ctntral and lateral woody masses are

enclosed in a common bark, with a continuous layer of

liber. Some have supposed that the lateral masses are

undeveloped branches united together under the bark.

In some Bignoniacea; (fig. 82) the layers of wood are divided

Fig. 82.

Fig. 83.

n& e«.—HOTlKontal rorttoD of the stem of Bignonia capteolata, showing the
crucial dlTlston of the woody layers.

Fio. 8S —Pragraer.t of a stem of a ctimblQg species of Banifiterla (A icandait),

ahowing the effects of compressloa

in a crucial manner into four wedge-shaped portions by the

intervention of plates differing in texture from the ordinary

wood of the plant, and probably formed by the introversion,

or growing inwards, of the liber. In AspiJu^pcrma excelsum

(Paddle-wood) of "Guiana, and ia Heteroptcrys anomala,

the stem assumes a peculiar lobed and sinuous a.'^pect ; and

in some woody dimbing plants pressure causes the slems

to become flattened on the side next the tree on which they

are supported, while from being twisted alternately in

different directions, they present a remarkable zigzag form.

Laving the woody layers developed only on one side

(tig. 83). In Firs the wood is occasionally produced in an

oblique in place of a perpendicular manner, thus injuring

the timber and ca,using it to split in an unusual way. The
young plants produced from the seed of such twisted-wooded

firs are said to inherit the peculiarity of their parents.

Occasionally the Dicotyledonous stem becomes swollen at

certain places, especially near the root, and thus exhibits

a tuberous appearance. This .pecubarity is said to be

bable to occur in Coniferous plants grown from cuttings.

In some of the lower class of plants a cellular stalk is

produced, which on a transverse section presents an appear-

ance like that of a Dicotyledonous stem. Thus Lessonia

fuscescens, a species of sea-weed, has stems which are often

5 to 10 feet long, and as thick as the human thigh, and

which show concentric elliptic cellular rings. Such is also

the case with Usnea melaxantha, a treelike lichen. In

these plants, however, the structure is entirely cellular, and
quite distinct from that of Dicotyledonous plants.

In the young stem of a Monocotyledonous plant the fibro- su-m la

vascular bundles appear scattered in an irregular manner Monocoty

through tbe fandamental parenchyma, becoming more ''^'"'»-

oumerous towards the poripnery. There is thus no primary
separation in the stem into pith, cortex, and medullary

rays, although the central cellular mass may bo considered

as representing the pith. Thus, if a section be made across

a young Monocotyledonous stem, an appearance is observed

such as is represented in fig. 84, where tbe vessels are seen

Fig, 84. Fig. 85.

Flo. M —TVnnsTCr^e secttoD of the stem of a Palm, which Is Monocotyledonona
m. thcceclral looso cellular portion;/, theoDterllbroun pcrtlon, showing numer-
Otis vascular buntlles. The whole being covered by a false bark or rind,

Fio, BA—^TraasTei^o accnoo of the atein of a Palm, more advanced,

as pomts scattered through a cellular matrix, the circum-

ference not having any marked cortex, and the wholf
covered by an epidermis. A similar section of a furthei

advanced stem, as of a Palm (fig. 85), shows numerous
bundles of vessels dispersed irregularly in cellular tissue

,

those near the centre, m, being scattered at a distance from
each other, while those towards the outside are densely

aggregated, forming a darkish zone b, and are succeeded

at the circumference by a paler circle of less compact
vessels I, with some compressed cells, covered by an
epidermis e. The central cellular mass has no medullary
sheatL In some cases its cells are ruptured, and disappear

during the progress of growth, leaving a hollow cavity

;

but in general it remains permanent, and is gradually

encroached upon by the development of the vascular system.

The peripheral portion differs from tnc€ bark in not being

separable from the rest of the tissue. It has received the

name of false bark, and consists of the epidermal cells f,

and what has been called the cortical integument, I. This-
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portion of the stem is often very inconsfjicuous, but some-
times it is much developed, as in Testudinaria Elephantipes,

in which it is rugged, and is formed of a substance
resembling cork in many respects. The fibro-vascular

bundles of the stem very soon become closed, and thr.s all

growth in them ceases, the cambium cells being converted
completely into permanent tissue. Fig. 57 represents a
transverse section of a closed fibro-vascular bundle from
the stem of the maize (Zea Mays). In it the several

elements seen in the section of the fibro-vascular bundle
from a Dicotyledonous stem may be recognized, but there
is no cambium, the cells marked v, v representing those
cambiform cells which have Jast become permanent tissue.

This absence of cambium necessarily curtails the growth of
the bundle, and hence the limited diameter characteristic

of the stems of Monocotyledons. In fig. 86 a diagram

Fig. 86.

DIaKram of a Monocotyledonous stem. A, transverse section; B, loogitudlna)
section ; a, a, cellular tissue (Parenchyma) ; b, b, (lotted vessels (Bothrenchyma);
c. c, woBdy fibres (Pleureocbyma) ; dt d, spiral vessels (Trachenchyma).
i.ifter Carpmtei:}

represents a transverse and longitudinal section of a
Monocotyledonous «tem.

All the fibro-vascular bundles of the stem are common
bundles, that is, they pass out into the leaf, and in

these stems each bundle has a definite arrangement. At
the point where the bundle curves out into the leaf it

has Its greatest thickness, gradually becoming attenuated
as It passes upwards into the leaf and downwards into the
stem. Ill some instances, however, the bundles as they
descend increase at different parts of their course, probably
by interstitial growth, and give rise to irregular swellings
of the stem, as in Ceroxylon Andicola. The distension

takes place occasionally at the base of the stem, aa in

Euterpe montuna. This downward prolonged portion does
not. however, run a straight course, but first passing inwards
towards the centre of the stem, it then gradually arches
outwards towards the periphery. This passing inwards at
first of the fibro-vascular bundle gave origin to the idea that
the first formed fibres were gradually pushed towards the
Circumference by those which succeeded them, and that
the wood portion of these stems was increased by additions
to the centre ; hence the term endogenous applied to them,
moaning internal growth. But.as has been shown, the fibro-

vascular bundles really become external at the base,
although internal above. On making a vertical section of
•he endogenous stem, as of a Palin (fig. 87), there is observed
an interlacing of fibres, the fjbro-va.scular bundles are first

directed towards the centre, and then curve outwards
towards the circumference, so that those last formed
ultimately bcconio external. The term endogenous will,

therefore, only apply. strictly to the Sbros at the early part

of their course The iiiie distinction belwsen exogenous
and endogenous stems is, that in the former the fibro
vascular bundles remain open, a cambium ring being
eventually formed from which the stem increases indefinitely

in diameter. In the latter the fibro-vascular bundles soon
become closed, and being scattered irregularly through the
cellular tissue, and not in a circle, no cambium ring can be
formed, and thus growth m a transverse direction is soon
arrested, and the stem is of a comparatively uniform
diameter throughout. The investing bark of the former
permits an unlimited extension of woody growth beneath
it ; the fibrous cortical layer of the latter, by maintaining
an intimate union with the subjacent tissue, prevents
unlimited increase in diameter. Hence we find that the
stem does not attain the enormous diameter exhibited by
some Dicotyledonous trees, such as Sequoia (Wellmgtonia)
gigantea and the Baobab,—the former of which has been
measured 116 feet in circumference. In consequeuce of

this mode of formation, the outer part of a Palm-stem is

the hardest and densest, and after acquiring a certain degree
of firmness it resists all further distension, and frequently

becomes so hard as to withstand the blow of a hatchet, and
therefore a woody twining plant does less injury to it

than to trees of exogenous grow»h ^fig. 88). The growth

Fig. 87. Fig. 88.

FiQ. 87.—Vertical section of a Palm-stem, showing the vascular bundles, /9,
cuiving downwards and interlacing.

Fio. S3.— Monocotyledonous stem, surrouDded by a twri.in^ roody plant, and
remaining uninjured.

of endogenous stems may be said to resembfe an upward
growth of an exogen by the terminal bud only, for there

is no cambium layer, and no peripherical increase. The
terminal central bud is called a phyttophor or phyllogen.

As growth only proceeds in this manner, no annual rings of

wood are formed. From the absence of concentric circles

the age of a Palm cannot be estimated in the same way as

that of an exogenous tree. The elongation, however, of

each species of Palm is pretty regular, and by this some idea

may be formed of its age. There are many herbaceous

plants in Britain, as Lilies, Grasses, A-o , having Mono-
cotyledonous stems, but there are no British Monocotyle-

donous plants with permanent aerial woody stems. All

the British trees are Dicotyledonous. Illustrations of

Monocotyledonous stems must be taken from trees of other

countries, and of these Palms furnish the best examples.

Although this limited growth in a transverse direo

tion is char.icteri.<-tic of most Monocotyledons, we find in-

stances where a true thickening ring is formed and an

indefinite increase in diameter takes place, as in Dracnina,

Yucca, kc. This thickening ring, however, originates in

a manner difTersnt from that in Dicotyledonous plants. A
layer of the fundamental cellular tissue parallel to the

surface of the stem becomes merismatic, and produces new
closed fibro-vascular bundles and new cellular tissue



STBM IN MONOCOiTLKDONS.l BOTANY 105

between theci. TLe new woody tissue so formed thus

corresponds to the secondary wood in Dicotyledonous stems,

and the new fibro-vascular bundles are all cauline, that is,

do not pass out into the leaves. By this means an enormous
increase in diameter of the stem may take place. And not

onfrequently the primary central portion of the stem gives

way, and thus a hollow cylinder formed by this serondary

wood remains. This was weU seen in the famous Dracaena

Draco, or Dragon tree of Orotava, in the Canary Islands,

which had ^ hollow stem capable of holding several men.

The composition of the vascular bundles in different

parts of their course varies. Thus, at the upper part,

tracing them from the leaves towards the centre, they

contain spiral vesseb, pitted vessels with some cellular

;issue, a few laticiferous vessels, and woody fibres resem-

bling those of liber. As we descend to the older por-

tions of the bundle, where the tissues have become per-

manent throughout, the spiral vessels disappear, then the

pitted vessels, and at the periphery nothing but pleurenchy-

matous tissue remains, forming a complicated anastomosis

or network. Not unfrequently at the nodes of the stem a

network of horizontal vessels occurs. They are well seen

in many Grasses, where the central portion of the stem has

given way, and there they ser\'e to strengthen! ^^^ stem.

The branching of Monocotyledonous stems is originally the

same as in Dicotyledons, namely, a monopodial form , fre-

quently however, the axillary buds do not unfold, and the

form becomes much varied. In Palms this is well seen,

and usually no lateral shoots are formed. In some Palms,

however, as the Doum Palm of Egypt {Hyphcene tliebaica),

the lateral shoots are developed tn such a way that the stem

appears to fork. Other examples of the development of

branches are seen in the case of the Screw-pine (Pandanus),

in Grasses, as the Bamboo, in Asparagus, Cordyline,

Dracaena, ic. In some instances the axillary shoots detach

themselves from the parent stem and form an independent

plant, as in Lihum bulbiferum (fig. 71). The bases of the

leaves produced from the stem remain attached to the

stem in many Palms, being surrounded by a fibrous sub-

stance, the mattulla or reticulum.

When the internodes of the caudex of a Palm are not

much elongated, the scars of the leaves are seen forming

spirals on the stem, as in the Coco-nut and Date. In

Xanthorrhoea Hastile the same arrangement is observed.

In this plant also a curious internal structure of the stem
occurs. -On making a vertical section the structure appears

to be that of a Dicotyledon. The woody part ia formed of

Vertical loose fibres as in Palms, and there are other fibres,

radiating from the centre; and cutting the preceding at

right angles. These horizontal fibres resemble the medullary

rays, but differ in their structure. They probably serve

for the origin of leaves, which are numerous, and are dis-

posed throughout the whole length of the stem. In Palms,

such as species of Chamsedorea, the internodes are much
lengthened, and rings are seen on the stem at distant

intervals, showing thickened node-like joints. Some Palm
•terns, as those of Calamus Rudentum, the common Cane,

are very thin and slender. In many Monocotyledonous
plants the stem remains below ground, developing shoots

which are simple, as in Banana and Plantain, or branched,

as in Asparagus. In the former the stem above ground is

an herbaceous shoot, composed of the sheaths of the leaves.

It dies after fruiting, and is succeeded by other shoots from
the subterranean stem. The shoots or buds from such

stems occasionally remain in part below ground in the

form of bulbs, as in Lilies, Tulips, and Hyacinths ; or as

•li<«.XVl cbrnis, as in Colchicum, Crocus, Gladiolus, and Arum. In
"•- 2- some instances the aerial stem has the usual Monocoty-

ledonous structure, while in the underground stem the fibro-

vascular bundles are arranged m a circle, enclosme a

central cellular mass o. pith, &nd thus resembling in struc-
ture a Dicotyledonous stem. This structure has been
remarked in the Smilax or Sarsaparilla family. Lindley
calls these plants Dictyogens, from their netted leaves, by
which they differ from most Monocotyledons.

Amongst Acotyledonous plants there are some which Stem ia

possess stems consisting entirely of cellular tissue, whilst Acotyl».

in others the stems have a well-developed vascular system.
"^^

Of the former we have examples in Mosses, Hepaticae,

and Characeae ; the latter we find represented in Ferns,
Equisetaceae, and Lycopodiacese. The term Acrogenous has
been used as descriptive of the stems of Acotyledonous
plants, as they were supposed to be formed by additions

to the summit, and by the elongation of vessels already

formed. They are also sometimes called Acrobrya. But
as in the case of the terms exogenous and endogenous
appUed to the stems of Dicotyledons and Monocotyledons
respectively, recent research has shown that the term
acrogenous cannot have the significance formerly attached
to it ; for in some Acotyledonous plants a true cambium
ring is formed by which layers of tissue are successively

added, and the stem increases in diameter, and also in

many instances the fibro-vascular bundles develop from
above downwards. The characters of the stem, however,
enable us easily to distinguish it from that in Dicotyledons
or Monocotyledons. With merely a slight exception there

is no provision for lateral growth of the stem, and all

increase in size takes place by an elongation of the terminal

growing-point. No cambium ring is as a rule formed
;

where it does exist, it is not produced in the same way as

in Dicotyledons, but rather resembles the formation of the

cambium ring in Drac^na amongst Monocotyledons. When
a permanent woody stem occurs amongst Acotyledonous
plants it resembles in general aspect the stem of a Mono-
cotyledonous plant, having nearly a uniform height, and
being usually unbranched and producing a tuft of leaves

(fronds) at the summit. Tree-ferns furnish the best example
of this kind of stem. In them it is denominated a stipe,

and It often attains the height of 120 feet. The stem
in Acotyledonous plants is distinguished from that in

Dicotyledons by the absence of annual rings of wood, of

(with only slight exception) a cambium ring, of a separable

bark, and by the fact that the fibro-vascular bundles are

all closed ; in this latter character they agree with

Monocotyledons, but are distinguished from them by the
arrangement of the vascular bundles.

In Acotyledonous stems growth takes place by division

of a single apical cell, situated at the extreme end of

the punctum vegetationis. By divisions of this cell two
portions of tissue are marked out in the stem,—an inner

portion, from which arise the fibro-vascular tissues when
they exist, and an outer or cortical portion. The primaiT
fibro-vascular bundles originate from the cellular tissue ot

the stem in a manner analogous to what occurs in

Dicotyledons and Monocotyledons,—a procarabial bundle
being first formed, which differentiates subsequently into

xylem and phloem layers, but the bundles always become
closed. The character of the stem varies very much in. the

several families of Acotyledonous plants.
•'

In Characeae the stem consists of a series of Joints

(internodes), each composed of a single much elongated

cell. Interposed between successive internodes are the

nodes, each composed of a whorl of small cells, from which
the leaves are developed, one leaf from every cell of the

node. In the genus Chara a cortex is found completely

investing the intemodal cell. It is formed by the develofh

ment, from every cell, of the nodes of an as(5ending and
descending lobe. The ascending lobes of one node and the

descending lobes of the next higher node meet in the

middle of the interveaine internode, and there interlock in
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a prosenchyniatous manner.' Subsequently by cell-division

a complicated structure is developed in this investing mass.

No fibro-vaacular bundles are found in Chaniceae.

ji.iK-inmB; In Mosses and many Hepaticse we find no fibro-vascular

system, but a slender leafy cellular stem. In it there is

sometimes a differentiation into an inner and a peripheral

mass of tissue. In the former the celb have usually thin

walls, and are not coloured, though in some cases a

•thickening of the walls of the central cells is observed, and

a sort of rudimentary bundle is formed. The circum-

ferential cells have usually thickened walls, and are not

unfrequently coloured.

rtnit Id Ferns we have a familiar example of an Acoty-

ledonous stem. Ordinary ferns of Britain seldom attain

any height, but usually creep along the ground, form-

ing rhizomes. But in the Tree-ferns of warm climates the

caudex frequently attains a great height. A transverse

lection of the stem of a fern (fig. 89) exhibits an irregular

circle of fibro-vascular bundles, composed of masses/, v, of

various forms and sizes, situated near the circumference,

—

the centre m being formed of cellular tissue, frequently

with solitary fibro-vascular bundles scattered through it, and
often becoming hollow. On the outside of the vascular
circlo cells exist, p, covered by an epidermal layer or

cellular integument e, often of hard and dense consistence,

and marked with the scars of the fronds.

The vascular system is of greater density than the rest

of the tissue, and js distinguished by the dark colour of

the outer portion (fig. 89,/), which surrounds the paler

F"ig. 89. Fig. 90.

Fro- 89 —Trnnsvcr«ic section of tho stem of a Trpefprn (CvnlhM), Cellular f t«80tf

In Ihfl centre, tn; ttiot o( ibo chcumferenrc. p: va^icular buiiJIea./. v, conftistlng
of dark-roloiircrj woo.ly fihre* /. anl paler vessels, rhittty scalarifonn and
dultoil. V; tho outer conieul portlen formed Itv the bases of the leaves, f.

Flo 90.— Fltiro-vascular network fromatem of ^tpidiuoi FiUx mai lSae>is i

vessels in the centre. In a very young stem only a single
fibro-vascular bundle is found in the axis of the stem,
surrounded by a mass of cellular tissue ; but as growth
proceeds a network of anastomosing bundles is formed in

place of the central bundle, constituting a wide meshed
hollow cylinder (fig. 90), and separating the fundamental
cellular ti.ssue of the stem into an outer cortical and an
inner medullary portion. In addition, however, scattered
through the pith, other bundles occur, as in Pterisaquilina,
where two large caulina bundles are found; and in Tree-
ferns numerous small bundles are found which pass out
through tho meshes of tho cylinder into the leaves. Tho
primary bundles are ribbon-shaped and broad, and curve
outwards at their margins, from which tha bundles for the
leaves pass ofl"—a leaf arising always from an opening of
the network. The xylem portina of tho fibro-vascular
bundles is characterized by tho great abundance of
ecalariform vessels, spiral vessels also being present,
and intermixed with them thin-walled proscnchymatous
cells, coFtftiaing in winter a largo amount of starch. This

constitutes the inner, lighter coloured portion of the

bundles. The phlol-m portion, which completely surrounds
the bundle, has also starch-cells, and, in addition, sieve-

tubes and elongated bast-like thick-walled fibres are found
at the periphery of the bundle. The whole bundle is

usually enclosed by a distinct sheaih of elongated cells

,

these cells are frequently much thickened and of a dark
brown colour, hence the appearance presented on transverse

section of a dark layer enclosing a lighter-coloured part.

The central cellular portion of the stem frequently becomes
ruptured and absorbed in old stems, which are thus hollow

The bases <3 the leaves remain long attached, but uUimaiel

fall oflf, leaving marked scars (fig. 91, c), which are at fira.

Fig. 92.

Fig. 91.

Fig 01.—Rhizome of Male Fern. Lastrta (Aipidwm) FiliT'rnai, sbowlogtbeacars
(cicatrices) of the leaves (fionds). with the majklngs of the vascular bandies, t.

Fio. 92.— Longitudinal section of rhizome of Eiuisetuin. showing septum, t,

between cavities A, /) ; ^, f^,
fibro-vascular bundles; f, vallecular caoal; c, Ie4{*

sheatb. {SacfiM.i

close together, but often separate afterwards by interstitial

growth. On these scars or cicatrices the markings of the

vessels are easily seen, arranged in the same manner as

those of the stem. From all points of the woody cylinder

8tera-r(X)ts may be given off, and frequently they are formed
so abundantly as completely to invest the stem and conceal it.

In Equisetacece or Horsetails we have another example In Ekpto
of an Acotyledonous stem. The true stem in those plants **"».

is a rhizome underground, from which aerial shoots are sent

up annually. Every aerial stem consists of a series of

joints (internodes), which are usually hollow and closed

at their base by a thin septum (fig. 92). Each intemoda
passes up into a leaf-sheath embracing the next internode, and
this sheaih is usually split into tcith at its upper margin.

In transverse section a circle of fibro-vascular bundles is

seen (fig. 93 ) marking off an inner medullary from an outui

cortical portion, and separated one from the other by a

mass of parenchyma. These bundles are all common
bundles. From each tooth of the leaf-sheath tho bundle

may be traced, passing vertically down into the interuodea

Fig. 93. Fig. 94.

Fio 95.—Trnnsversc acction of a rhlionie of EqnlsetuiD. g, tbro-nKfiUr
boiidle; ^ vsllcciilar canal; \ central cavity. (&ifAj-)

Fig, 94.— To sliow union of the fll>ro- vascular bundle of so upper wUb ft 1ow«r
Inicrnotlc; i, i, Inlcinodc ; i. oode. Sacfit)

as far as the nodo beneatb, and at tlic lower end dividing

into two, uniting by each branch with a bundle of the next

lowest iaternodc ((ig. 94). In trausverbe section the bundle-
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resembles much that of a Monocotyleuoa. Une peculiarity,

huwever, must be noticed. The spiral, annular, and reti-

culated vessels at the inner side of the bundle soon dis-

appear, and an air-canal is formed in the bundle. This
canal must be distinguished from the vallecular canals

found in the cortex, with which they alternate. Round
the bundles a single layer of usually thickened and coloured

cells forms a sheath, and this may either run continu-

ously round the stem, and thus shut off completely the

medullary from the cortical portion of the stem, or may
invest separately each bundle, in which case the medullary
and cortical portions of the stem are continuous. In some
cases a layer of thickened cells is found within the vascular

bundles. The cortical portion is divisible into two layers,

en inner layer of parenchymatous cells with air canals, the

vallecular canals, and an outer layer of thickened cells

immediately underlying the epidermis. The structure of

the rhizome resembles that of the aerial stem, differing only

in the fact that the thickened cells of the outer cortical

layer are dark coloured, and that the central canal of the

jnternodes is often absent. In Calamites, a fossil plant

which flourished abundantly during the Carboniferous

Period, ive have a plant which in all particulars is closely

allied to Equisetum of the present day. But whilst the

young stem of Calamites presented a zone of vascular

bundles separating it into a medullary and cortical portion

(ju'St as in an Equisetum), new vessels were added to the

exterior of the preexisting bundles as the plant grew, bo

that a series of woody wedges were formed, increasing in

growth to an enormous extent.

In Lycopodiaceae, or Club Mosses, the stem presents

differences from that in Ferns and ' Equisetaceae. In most
members of the family there is an axial cylinder formed of

either one or more fibro-vascular bundles. In some cases

(Selaginella) the fibro-vascular bundles remain separate and
do not form a cylinder. They are surrounded by a mass
of prosenchymatons cellular tissue, the cells of which may
be thin-walled, leaving no intgrcellular spaces, or the cell-

walls may be much thickened. Immediately surrounding

the central axial bundl i in Selaginella are large air lacunse,

which are wanting in Lycopodium. The fibro-vascular

bundles consist of tissues very similar to what occurs in

Ferns, and the bundles are all cauline. In the leaves,

bundles arise which pass into the stem and coalesce with

the cauline bundles. In Isoetes we find a most anomalous
-tructure. Here there are no internodes in the stem

;

nnsequently, it is much shortened. The central exial

bro-vascular bundle is very poorly developed, and round
t a meristem is formed, which, by adding new parenchyma
"utside, increases the diameter of the stem. Thus we have
here a thickening ring, but it differs from that structure in

Dicotyledons, inasmuch as it is not formed by a union of

cambium colls of the fibro-vascular bundles. It resembles

more the thickening ring formed in Dracxna, Yucca, and
other Monocotyledons.

Rhiio. In Rhizocarpca; the structure of the stem is very simple,
'•ippjB. consisting of an axial fibro-vascular bundle surrounded by

parenchyma full of air-cavities.

In plants with Acotyledonous stems the mode of branch-

ing is various. In Lycopodiaceje we have an example of a

dichotomous branching, and the same is also seen in Ferns.

In tho Equisetacea; a mode of branching occurs seen nowhere
slse in the Vegetable Kingdom. The branches arise from

de/ply-seated lateral buds, which, upon developing, break

through the superincumbent tissue; these have been

termed endogenous buds. In Characeae the branching is of

the normal monopodial type.

tt»llc.g»Tii. Amongst Thallogens, as a mle, there is no evident

distinction between stem and leaf. The vegetative organs

'oosist of a number of cells separate or combined into a

more or less flattened expansion termed the Uiallus. In

this group are included all the Alga, Fungi,"and Lichens,

and many Hepaticae. The vegetative structures vary much
in each of these groups. In many Hepatics, as Mar-

chantia, the vegetative structure is of a thalloid nature, and
appears as a flattened, broad, dichotomously-branched

plate, composed of several layers of cells. The upper and
lower layers consist of colourless cells, and form a sort of

epidermis. The upper epidermal layer has stomata, while

the lower gives off root-like filaments, which attach it to the

stratum on which it grows. The stomata.are, by repealed

division of the guard-cells, converted into canals. The
central layer of cells contains green matter, and between

the cellules there are large intercellular spaces, which com
municate with the stomata on the upper surface. In what
are usually termed the foliose Hepaticae, such as Junger-

manniae, a distinct stem is visible beanng leaves. All are

cellular, no differentiation occurring beyond a compacting
of the peripheral layers of cells. The mode of branching

is usually dichotonous.

In Fungi the vegetative orgai.s consist of a mass of Fungi-

cellular filaments, anastomosing and branching in various

ways, constituting the mycelium or spawn, (fig. 9!^, m\ from
which diversely-shaped portions of cellular

tissue are developed, forming receptacles for

the support of the reproductive organs.

The mycelium creeps along in or upon the

stratum whence it is nourished, sending up
here and there a receptacle. The struc-

tural elements which form these are colour-

less cellular filaments, or hyphoe, divided

usually by many transverse septa. These
sometimes combine to form a dense mass Fig. 95.

of parenchyma. . In some cases the hyphae a species of Mould-

o' the mycehum are densely interwoven,

and form masses of definite shape, the

outer layer of which (pseudo-parenchyma-

tous) forms a hard shell or skin; such a
mass is termed a scterotium. The repro-

ductive receptacle formed from the myce-
lium is also composed of hyphae. When there is only a
single hj-pha the reproductive bodies are borne on the

ends of its branches; but more usually the branches of the

h)-phae bearing the reproductive bodies unite to form a

flattened expansion, the hymenium. As they contain no
chlorophyll, Fungi take up assimilated matter from other

organisms, and therefore are frequently parasites.

In Alg35 the simplest forms present nothing but a cell- Algn

wall, containing a coloured protoplasmic substance, as in

some Nostocaceae. In some cases firmness is attained by
deposition of silica as in Diatoms, or by lime carbonate as

in Acetabularia. Lignification never occurs. More usually,

however, the cells are combined into a tissue, but the foi ms
which this may assume and the modes of combination are

more various than in anyother class of plants,—linear masses,

strings, globes, laminae, etc., being formed. There may be

in some cases a slight differentiation into distinct organs.

Thus, in some of the higher forms, as Fucaceae, a distinct

stem is formed, from which flattened thalli resembling leaf

structures arise, and at the base root-hke structures {rhizoids)

are formed. These parts, however, have none of the internal

structures which characterize higher plants, but consist

entirely of cellular tissue. At most there is a condensatii/n

of cellular tissue at the periphery, forming an epidcnuio, and
a similar condensation in the axis. The mode of branching
amongst Algae is either monopodial or dichotomous.

In Lichens the thallus (fig. 96) consists of a hyphal Lichen*,

element of anastomosing and interlacing filaments, amongst
which are distributed rounded unicellular coloured bodies,

the aonidia (fig. 97, g). These gonidia are either arrangei^

fungus (ilotrt/rii),

CODSistin;; ol s
mycelium m,t>esr-

iDK a septate
ceUnlar sralk i.

ivbldibrsacliesat
the apex, each
division bearing
a rounded ftpore <.
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in one Iaj«r in the - thailus, which is then said to be

heteromeraus (the hypha layer being divided into a cortical

end deeper part), or they are scattered eaually throughout its

Fig. 1)6.

rio. 96.—A Lichen iParmelia), with its cellular expansion (thallu^, and 113

Tonnded apothecio, or spots of fructification.

Flo. 97.—Vertical section of an apothecimn and thailus of a Lichen. Ronnded
free cells g, of a green colour, and called gonidio, are seen in the centre of the

, thallns. The apotJieclum a consists of thecfe and paraphyses. Us upper sur-
face is often coloured and covered by a perithecium.

substance and are homoeomercus. The gonidia are separ-

able, and may form independent plants. When they are

being detached, the separation begins at {he centre of the

thailus, so that the middle of the Lichen becomes pulverulent,

while its circumference mayremain foUaceons or crustaceous.

By the continuation of this process it sometimes happens
that the whole Lichen becomes a mass of greenish or

yellowish powder. The thailus may be crustaceous, in the

form of an incrustation upon rocks, trees, &c., with which
it becomes closely connected, as in Graphis ; or it may be
foliaceou^ forming a flattened expansion easily detachable

from the substratum to Which it is connected by small root-

like bodies or rhizines, as in Peltigera ; or the lichen may
be what is termed frnticose, i.e., composed of a much-
branched thailus rising from a single point of attachment,
as in Usnea. Eecent observations upon Lichens tend to

show that they are in reality composed of two distinct

organisms,—one, a Fungus, being the hyphal part, and the

Other, an Alga, the gonidial portion, and that the' Fungus
is parasitic upon the gOnidia.

3. Leaves and their Modifications.

In popular language all the green expanded organs
borne upon an axis are designated leaves. Investigation,

liowever, has shown that many other parts of a plant

which externally appear very different from ordinary leaves

are, in.their^essential particulars, very similar to them,
and are in-fact their morphological equivalents. Thus the
scales on the bulb of the Onion, the various parts of the
flower, Ac, are all leaves. Assuming, then, that the struc-

ture ordinarily termed a leaf is the typical form, these latter

are designated changed or -metamorphosed leaves ; and all

structures morphologically equivalent with the leaf are

inckded under the general term phyllome (leaf-structure).

Leaves are produced as lateral outgrowths of the stem.
This character, common to all leaves, distinguishes them
from other organs. In the higher plants we can easily

recognize the Sjstinction between stem and leaf. Amongst
tho lower plants, however, it is found that a demarca-
tion into stem and leaf is impossible, but that there
is a structure which partakes of the characters of both,

—

such is a thallome. The leaves always arise from the
outer portion of the pnmary meristem of the plant, and the
tissues of the leaf are continuous with those of the stem.
Evcrr leaf originates as a simple cellular papilla, which
consists of a development from the cortical layers covered
by epidermis; and as growth proceeds, the fibro-vascular
bundles of the stem are continued outwards, and finally
•Jtpand and erminate in thejeaf. The increase in length

of the leaf by giovnh ai, <he apex ia usually of a limited
nature. In some Ferns, however, there seems to be a
provision for indefinite terminal growth, while in others
this growth is periodically interrupted. It not unfrequently
happens, especially gmongst Monocotyledons, that after
growth at the apex has ceased, it is continued at the base
of th^ leaf, and in this way the length may be much
increased. Amongst Dicotyledons this is very rare. In all

cases the dimensions of the leaf are enlarged by interstitial

Tgrowth of it3 parts.

The simplest leaf is found in some Mosses, where it

consists of a single layer of cells. Usually it consists erf

eseveral layers, and amongst vascular plants is distinguish-

able into an epidermis and a central parenchyma vrith

fibro-vascular bundles distributed through it.

The epidermis (fig. 98, es, ei), composed of -cells more
or less compressed, has usually a different structure and

Fig. 98.

Section of a Melon-leaf, perpendicular to the surface m. upper epidermis; «,
lower ejpldennis; p. hairs ;,*(, stomata

; ps. upper layers of parench^Tnatons
cells; pi, lower layers of parenchymatous cells; m, meatus, or canals connecWd
with stomarta; they are sometiraes called hypostomatic spaces; I, lacuns, or
cavities between tho loose cells in the cavernous lower parenchyma ; ft. bandies
of^fibro-vascolar tiseae, consisting of woody, dotted, spiral, and other veesela

as^ct on the two surfaces of the leaf. It is chiefly on the

epidermis of the lower surface, (fig. 98, ei) that stomata,

St, are produced, occupying spaces between the veins, and
it is there also that hairs, p, usually occur. The lower

epidermis is often of a dull or pale-green colour, soft, and
easily detached. The upper epidermisis frequently smooth
and shining, and sometimes becomes very hard and dense.

Many tropical plants present on the upper surface of their

leaves several layers of compressed epidermal cells. These
appear to be essential for the preservation of moisture in

the leaf. In leaves which float upon the surface of water,

as those of the Water-lily, the upper epidermis alone

possesses stomata.

The pareiichyma of the leaf is the cellular tissue

surrounding the vessels, and enclosed within the epidermis

(fig. 98, ps, pi). . It has sometimes received the namea
of diachyma, mesophyllvm, and diploe. It is formed of

two distinct series of cells, each containing chlorophyll or

green-coloured granules, but differing in form and arrange-

ment. Below the epidermis of the upper side of the leaf

there are one or two layers of oblong blunt cells, placed

perpendicularly to the surface (fig. 98, ps), and applied so

closely to each other as to leave only small intercellular

spaces (fig. 98, m), except where stomata h.-ippen to be

present. On the under side of the leaf the cells are

irregular, often branched, and are arranged more or less

horizontally (fig. 98, pi), leaving cavities between them,

/, which often communicate with stomata. On this

account the tissue has received the name of cnvrmous.

In leaves having a very firm texture, as those of Coniferae

and Oycadaceoe, the cells of the parenchyma immediatelj

beneath the epidermis are very much thickened and
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elongated in a direction parallel to the surface of the leaf,

80 as to be fibre-like. These constitute a hypodermal layer,

beneath which the chlorophyll cells of the parenchyma are

densely packed together, and are elongated in a direction

vertical to the surface of the leaf ; this has been termed

palUoJt tissue. The form and arrangement of the celb,

however, depend much on the nature of the plant, and its

exposure to light and air. . Sometimes the arrangement of

the cells on both sides of the leaf is similar, as occurs in

leaves which have their edges presented to the sky. In

very succulent plants the cells form a compact mass, and
those in the centre are often colourless. In some cases the

cellular tissue is deficient at certain points, giving rise to

distinct holes in the leaf, as in Monstera Adansonii ; such

a leaf has been called pertuse. In Victoria regia perfora-

tions in the leaf seem to be subservient to the purposes of

nutrition, by permitting the gases collected beneath the

large expanded leaf to escape, and thus allowing its under

surface to be brought into immediate contact with the

water. The fibro-vascular system in the leaf constitutes

the vinatioii. The fibro-vascular bundles from the stem

bend out into the leaf, and are there arranged in a
definite manner. They usually form two layers, which

may be separated by maceration. In sketetoti. leaves, or

leaves in which the parenchyma is removed, these layers

are well seen. In some leaves, as in the Barberry, the

vessels fortning the veins are hardened, producing spines

without any par'jnchyma. The hardening of the extre-

mities of the vascular tissue is the cause of the spiny

margin of many leaves, such as the Holly, of the sharp-

pointed leaves of Madder, and of mucronate leaves, or those

having a blunt end with a hard projection in the centre.

Submerged leaves, or leaves which are developed under

water, differ in structure from aerial leaves. They have

usually no fibro-vascular system, but consist of a congeries

of cells, which sometimes become elongated and compressed

80 as to resemble veins. They have a layer of compact

cells on their surface, but no true epidermis, and uo
etomata. Their internal structure consists of cells, disposed

irregularly, and sometimes leaving spaces which are filled

with air for the purpose of floating the leaf. When exposed

to the air these leaves easily part with their moisture, and

become shrivelled and dry. In some instances there is

only a network of filamentous-like cells formed, the spaces

between which are not filled with parenchyma, giving a

peculiar skeleton appearance to the leaf, as in Ouvirandra

feuestralis (Lattice plant). Such a leaf has been called

fenestrate A leaf, whether aerial. or submerged, generally

consists of a flat expanded portion (fig. 99, /), called the

blade, limb, or lamina, of a narrower portion called the

petiole or stolk (fig. 99, p), and sometimes of a portion at

the base of the petiole, which forms a sheath or vagina

(fig 99, g), or is developed in the form of leaflets, called

ttipules (fig. 123, s). The
sheathing portion is some-

times incorporated with the

stem, and is then called

tigellary. These portions

are not always present The
sheathing or stipulary por-

tion IS frequfintly wanting,

and occasionally only one of

the other two is developed.

When a leaf has a distinct

stalk it is called petiolaie ;

'
Pig. 99.

wh«n it has none, it is leaf of Polygooum, with ptrtot stem.

tetttle, and if in this case it embraces the stem it is said

to be amplexicaul. The part of the leaf next the petiole

or the axis is the base, while the opposite extremity

is the npcv. The surfaces of the leaf are called the paginre.

and its edges or margins form the circumscription of the
leaf. The leaf is usually flattened and expanded horizon-

tally, i.e., at right angles to the longitudinal axis of the
shoot, so that the upper pagina is directed towards the
heavens, and the lower pagina towards the earth. In some
f^ises leaves, as in Iris, or leaf-like petioles, as in Australian

•Atacias and Eucalypti, have their plane of expansion parallel

to the axis of the shoot; or the leaf may have a cylin-

drical or polyhedral form, as in Mesembryanthemum. Ib
other instances, as in Alstromeria, the leaf becomes twisted

in its course, so. that what is superior at one part becomes
inferior at another. The upper angle formed between the
leaf and the stem is called its axil, and everything arising

at that point is called axillary. It is there that leaf-buds

are usually developed. The leaf is sometimes articulated

with tlie stem, and, when it falls off, a scar or cicatricula

remains ; at other times it is continuous with it, and then
decays, while still attached to the axis. In their early state

all leaves are continuous with the stem, and it is only in

their after growth that articulations are formed. When
leaves fall off annually they are called deciduous ; when
they remain for two or more years they are persistent, and
the plant is called evergreen. The laminar portion of a leaf

is occasionally articulated with the petiole, as i.i the

Orange, and a joint at times exists between the vaginal or

stipulary portion and the petiole.

The arrangement of the fibro-vascular system in the VeBtik^
lamina constitutes the venation or nervation. In an
ordinary leaf, as that of the Elm, there is observed a large

central vein running from the base to the apex of the leaf,

this is the midrib (fig. 100) ; it gives off veins laterally (pri^

Fig. 100 Fig. 101.

Vio. luO— Leaf of t^mus effuta. Retlcniatcd venation; primary veins going U
the margin, which 19 serrated. Leaf unequal at the base.

Flo 101 — .MultKostnte divergent leaf of Caator-oU plant (Rictnus cgmmunity II

is palmately-clcft. and exhibits seven lobes a^ the margin. The petiole Is In-

aertcd a little above the base, and hence the leaf is called peltate or ehleld-lUte.

mjjry veins), which either end in a curvature within the

margin (curve-veined), as in Lilac and Belladonna, or go
directly to the edge of the leaf {feather-veined), as in Elra

(fig. 100) and Chestnut. If they are curved, then external

veins and marginal veinlets are interspersed through the

parenchyma external to the curvature. There are also other

veins of less extent (costal veiTis) given off by the midrib,

and these give 'origin to small veinlets. A leaf with only a
single midrib is said to be unicostate (fig. 100). In some
cases, as Sycamore and Cinnamon, in place of there being

only a single midrib there are several large veins (ribs) of

nearly equal size, which diverge from the point where the

blade joins the petiole or stem, giving off lateral vems.

The leaf in this case is multicostate (fig. 101). When there

are three prominent ribs, as in Cinnamon and Cassia, the

leaf is tricoslate ; when five, quinquecostate. When the

midrib gives off two ribs a little above the base, the leaf,

becomes trivlicostate ; when it gives off five, quintuplicosiate.
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In a leaf having many ribs they may converge towards the

apex, a3 in Cinnamon, or they may diverge, as in Sycamore

and the Castor-oil plant (fig. 101). Thus the primary veins

give off secondary veins, and these in their turn give off ter-

tiary veins, and so on until a complete network of vessels

is produced, and those veins usually project on the under

o.rface of the leaf. To a distribution of veins such as this

the name of reliculaied or netted venation has been

applied. In the leaves of some plants there exists a midrib

with large veins running nearly parallel to it from the base

to the apex of the lamina, as in Grasses (fig. 102); or with

veins diverging from the base of the lamina in more or less

B OLT^A^.N.Y NUTKITiVE ORGAN'S.

Fig. 103.

., Fig. 102.

Fio. 102.—Stem of a Grass iPoa) with leaf. Tlie etieatlifng petiole s^ ending In

a process pJ, called a lipule; the blade of the leaf,/.

Flo. 103.—Leaf of Fan Palm (C/iamiwopi), showing the vclna running from the

L tasfl to the margin, and not forming an angular net-woik.

parallel lines, as in Fan Palms (fig. 103), or with veins

coming off from it throughout its whole course, and running

parallel to each other in a straight or curved direction

towards the margin of the leaf, as in Plantain and Banana.

In these cases the veins are often united by cross veinlets,

which do not, however, form an angular network. Such

leaves are said to be parallel-veined. The leaves of

Monocotyledons have generally this kind of venation, while

reticulated venation most usually occurs amongst Dicotyle-

dons. Some plants, which in most points of their structure

are Monocotyledonous, yet have reticulated venation. Such

have been called Dictyogens. In vascular Acotyledonous

plants there is frequently a tendency to fork exhibited by

the fibro-vascular bundles in the leaf : and when this is the

case we have fork-veined leaves. Tim is well seen i*i

many Ferns. The distribution of the system of vessels in

the leaf is usually easily traced, but in the case of succulent

plants, as Hoya, Agave, Stonecrop,andMe3embryanthemum,

the veins are obscure, and the leaves are said to be

hidden-veined. In the cellular leaves of Mosses a median

vein of several layers of cells is often visible, but as there

are no fibro-vascular bundles present this is considered a

false venation, and they are styled veinless (Avenia).

Tabular Arrangement of Venatio.n.

A.—Keticulftted Venation.
I. Unicosic.tc. A single rib or costa in the middle (midrib).

1. Primary veins coming off at different points of the midrib.

a. Veins ending in curvatures within tlie margin, and
forming what have been called true netted leaves

(Lilac).

1. Veins going directly to the margin and forming
feather-veined leaves {Oak and Chestnut).

2. Primary -veins coming off along with the midrib from tho

base of the leaf.

II. MuUicostate. More than one rib. Authors usually give to

these leaves the general name of costaU or ribbed, j^^

1. Convergent. Kibs converging, nmning from base to apex

in a curved manner, as in Cinnamon and Metastoma.

There is occasionally an obscure rib running close to

the edge of the leaf, and called intra-marginal, as in the

Myrtle.

I 2. Divergent. Eibs diverging or proceeding in a radiating

manner, as in Sycamore, Vine, Geranium, Castor-oil

plant.

B.—Parallel Venation.—The term parallel is not strictly applic-

able, for the veins often proceed in a radiating manner,
but it is difficult to find a comprehensive term. This

venation may be characterised as not reticulated. i

I. Veins proceeding transversely from midrib to margin, usually

with convexity towards the midrib, as in Musa and

Canna.
II. Veins proceeding longitudinally from base to apex.

"

1. Vems more or less convergent, as in Iris, Lilies, Grasses?

2. Veins more or less divergent, as in Fan Palms. 4
C.—Furcate Venation. Veins dividing in a forked manner, as in

the case of many Ferns. - —

-

'

'

In all plants, except Thallophytes," leaves are present Forms o»

at some period of their existence. In Cuscuta (Dodaei), '<*'"•
i

however, we have an exception. The forms assumed Plate X,

by leaves vary much, not only in different plants but-

in the same plant. It is only amongst the lower classes

of plants,—Mosses, Characeae, itc,—that all the leaves on

a plant are similar. As we pass up the scale of vegetable

life we find them becoming more and more variable. The
structures in ordinary language designated as leaves are

considered so par excellence, and they are frequently spoken

of as foliage leaves. In relation to their production on

the stem we may observe that when they are small they

are always produced in great number, and as they increase

in size their number and rapidity of growth diminish

correspondingly. Tho cellular process from the axis which

develops into a leaf is simple and undivided ; it rarely

remains bo, but in progress of growth becomes segmented

in various ways, cither longitudinally or laterally, or in

both ways. By longitudinal segmentation we have a leaf

formed consisting of vagina, petiole, and lamina; or one or

other of these may be absent, and thus stalked, sessile,',

sheathing, &c., leaves are produced. Lateral segmentation'

affects the lamina, producing indentations, lobings, or

Assuring of its margins. In this way two marked forms of

leaf are produced—(1.) Simple form, in which the segmenta-

tion, however deeply it extends into the lamina, does not

separate portions of the lamina which become articulated

with the midrib or petiole ; and (2.) Compound form, where

portions of the lamina are separated as detached /rn/rf?

Ifoliola), which become articulated with the midrib or

petiole. In simple leaves, then, there is never more than

one articulation, which is at the point of their insertion on

tlie stem. In compound leaves there are one or more articu-

lations beyond the point of insertion on the stem. In both'

simple and compound leaves, according to the amount

of segmentation and the mode of development of the

parenchyma and direction of the fibro-vascular bundles,

many forms are produced. •, ,

Siiiiple Leaves.—When the parenchyma is developed SirpW

symmetrically on each side oi the midrib or stalk, the Ic-if le»vo«.l

is equal; if otherwise, the leaf is unequal or olliqtie (IJg.

100). If the margins are even and present no divisions,

the leaf is entire (fig. 104) ; if there are slight projections

of cellular or vascular tissue beyond the margin the leaf is

not entire ; when the projections are irregular and more or

less pointed, tho leaf is dentate or toothed ; when they lie

regularly over each other, like the teeth of a saw, the leaf

is serrate (fig. 100); when they are rounded the leaf is^

crenate. If the divisions extend more deeply into thef

lamina than the m.irgin, the leaf receives difl'eront names

according to the nature of the segments ; thus, when the

divisions extend about half-way down (fig. 105), it is cleji

(Jissus), and.itslines of separation are called ^M-i;rM;..whenii

I
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the divisions extend nearly to the base or to the midrib
the leaf is partite, and its lines of separation are called

partition.

Fig. 104.

Fig. 103.

Fig. 105.

Flo. 104.—Ovate acuto leaf of CoHara myrti/oUa. one of the adulterations of
Bcnna. Besides the midrib there are two Intra-raargtca] rlt)9 which converge
to the apex. The leaf la therefore Irlcostate.

Flo. 105.—Hunclnate leaf of Dandelion [I^onlodon Taraxacum). It b a pinnatlfld
leaf, with tlio divisions pointing towards the petiole.

Fm. 106.—Pinnatlfld lea/ of Valeriana dioiea.

If these divisions take place in a simple feather-veined

leaf it becomes either pinnatifid (fig. 106), when the
segments extend to about the middle and are broad ; or

pectinate, wbcn they are narrow ; or pirmatipartiie, when
the divisions extend nearly to the midrib. These primary
divisions may bo again subdivided in a similar manner,
and thus 3, feather-veined leaf will become bipinnatijid or

bivinnatiparlite ; and still further subdivisions give origin

to tripinnatifid and laciniated leaves. If the divisions

of a pinnatifid leaf are more or less triangular, and point

downwards towards the base, the extremity of the leaf

being undivided and triangular, the leaf is runcinate (fig.

105), 93 in the Dandelion. When the apex con.sists of a

large rounded lobe, and the divisions, which are also more
or less rounded, become gradually smaller towards the

base, as in Barbarea, the leaf is cailed lyraie, from its

resemblance to an ancient lyre. AVhen there is a concavity

on each side of a loaf, so as to make it resemble a violin,

as in Rumox pulcher, it is called panduriform. The same
kinds of divisions taking place in a simple leaf with radial-

iittj venation, give origin to iobe.d, deft, and partite forms.

When the divisions extend about half-way through the

leaves, they may be three-lobed, five-lobed, seven-lobed,

maiiy-lobed, or trifd, quinquefid, sepiemfid, midtifid, ac-

cording to the number of the divisions. The liame pal-

mate, or palmatifd (fig. 101), is the general term applied

to leaves with radiating venation, in which there are several

lobes united by a broad expansion of parenchyma, like the

palm of the hand, as in the Castor oil plant, Kheum palma-

tum, and Papaw. The divisions of leaves with radiating ven-

ation may extend to near the base of the leaf, and the names
bipartite, tripartite, quinquepartite (fig. 107), septempariite,

digitipartite (Plate II. fig. 1), are given according as the

partitions are two, three, vve, seven, or more. In Drosera

Jichotoma bipartite and tripartite leaves are seen. The term

dissected is applied to leaves with radiating venation, having

numerous narrow divisions, as iu Geiauiuui ilissectum.

When in a radiating leaf there are three primary partitions,

and the two lateral lobes are again cleft, as ia HeUeborus

Fig. 107. Fig. 103.

Fw. 107.—Flve-partlte leaf of AconlV«. Such a leaf la aometlmes tilled palmt-
partlte. palmately-paitito, or dissected. The venation is radiating, and tba
segments of the leaf are cuneate, and each of them la cleft and toothed at the
apex

Fio, 108.—Pedato leaf of StlnMng Hellebore {Bellrhcrui f<rtldui). The Venation la
radiating. It Is a palmately-partlte leaf, In which the lateral lobes are deeply
divided. When the leaf hangs down It resemblea the foot of a bird, aod hence
the name.

(fig. 108), the leaf is 'called pedate or pedatifid, from a
fancied resemblance to the claw of a bird. In aU the
instances already alluded to the leaves have be6n considered
as flat expansions, in which the ribs or veins spread out on
the same plane with the stalk. In some cases, however,
the veins spread at right angles to the stalk. If they do
so equally on all sides, and are united by parenchyma, so
that the stalk occupies the centre, the leaf becomes orbicular,

as in Hydrocotyle ; if unequally, so that the stalk is not
in the centre, the leaf is peltate, as in Indian Cress (fig.

109). The edges or margins of orbicular and peltate leave*

are often variously divided.

Fig. 109. Fig. 110.

Flo. 109.— Peltate leaves of Indian Cress {TSfptroJum maiui).

Fio. 110.—Lanceolate leaf of a species of Senna.

Without attempting to notice all the forms of leaves^

the following are enumerated as the most important.

When the veins do not spread out, but run from the base to

the apex with a narrow strip of parenchyma, the leaf ia

linear or acictilar, as in Pines and Firs. These trees are

hence called in Geiniany Nailel-hvker, or needle trees.

When the veins diverge, those in the middle being longest,

and the leaf tapering at each end (fig. 110), it becomes

lanceolate. If the middle veihs exceed the others slightly,

and the ends are convex, the leaf is either ronnded, elliptical,

oval, or oblong (fig. 111). If the veins at the base are longest,

and the leaf narrows to the top, it is ovate or egg-shaped

(fig. 104), as in Chickweed; if the apex is broadest, the leaf

is obovate, or inversely egg-shaped (fig. 112). Leaves are

cuneate or wedge-shaped, in Sasifraga ; epalhulate, or

spatula-like, having a broad rounded apex, and taperiug
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down to the stalk, aa in the Daisy ; tubulate, narrow and

tapering like an awl ; acuminate, or drawn out into a long

point, as in Ficus religiosa; mucrona^f, with a hard stiff point

or mucro at the apex. When the parenchyma is deficient

at the apex so as to form two rounded lobes, the leaf is

vbcordate or inversely heart-shaped ; when the deficiency is

Plate IV.' very slight the leaf is ca.Ued emarginate (fig. 112), as having

a portion taken out of the margin ; when the apex is merely

flattened or slightly depressed the leaf is refuse ; and when

the apex -ends abruptly in a straight margin, as in the

Tulip-tree, that leaf is truncate. When the veins at the

base of the lamlpa are prolonged downwards at an obtuse

angle with the midrib, and rounded lobes are formed, as in

Fig. Ul. Fig. 112. Fig. 113.

CompoiiQd
leaves.

Fig. 114.
Fio. Ill—Oblong leaf of a species of Senna.
Flo. 112.—Emarfinate leaf of a Bpecies of Senna. TTie leaf In its contour ia some-
what obovate. .or inversely egg-shaped, and its base ia obliqne.

Flo. 113.— Renlfonn leaf of Nepete Ohchoma, margin crenate.
Flo. 114.—Sagittate leaf of Convolvulus.

Dog-violet, the leaf is cordate or heart-shaped ; it is kidney-
shaped or reniform (fig. 113), when the apex is rounded
as in Asarum. When the lobes are prolonged down-
wards and are acute, the leaf is sagittate (fig. 114);
when they proceed at right angles, as in Rumex Aceto-
sella, the leaf is hastate or halbert-shaped. When a simple
leaf is divided at the base into two leaf-like appendages,
it is called auriculate. When the veins spread out in

various planes, and there is a large development of cel-

lular tissue, so as to produce a succulent! leaf, such
forms occur as conical, prismalical, ensi/orm or sword-like,

aeinaciform or scimitar-shaped, and dolabriform or axe-
shaped. When the development of parenchyma is such
that it more than fills up the spaces between the veins, the
margins become wavy, crisp, or undulated, as in Rumex
crispus and Rheum undulatum. B" cultivation the ce"i:lar

tissue is often much in-

creased, giving rise to

the curled leaves of

Greens^ Savoys, Cresses,

Lettuce, &c. In Rushes
the shoots which act as

leaves are often terete.

They are either barren

or bear flowera. Their
cellular tissue is often

stellate, and the shoots

sometimes exhibit a pe-

culiar spiral twisting.

Amongst parallel veined
leaves the .margins are

usually entire, espe-

cially when the veins

converge.

Compound leaves are Fig. 115.

those in which the divi- Soptenato lo«f of the Horse-chMlnut (JTicu-

Bions extend to the mid- 'f „ "w"'"""""'")- such leaves, espe-.,-,""" clally \yhon there are Ovo leaflet! aro callednb or petiole, and the digitato.

separated portions become each articulated with it, and

Fig. 116.

receive the name of foliola or leaflits. The midrib, or

petiole, has thus the appearance of a branch with separate

leaves attached to it, but it is considered properly as one

leaf, because in its earliest state it arises from the axis as

a single piece, and its subsequent divisions in the form of

leaflets are aU in one plane. The leaflets are either sessile

(fig. 115), or have stalks calWedi petiobdes (fig. 116), accord-

ing as the vascular

bundles of the veins

spread out or divari-

cate at once, or re-

main united for _a

certainlength. Com-
pound leaves have

been classified ac-

cording to the na-

ture of the venation

and the development

of parenchyma. If

we suppose that in

a simple feather-

veined unicostate

leaf the divisions

extend to the mid-

rib, and each of the

primary veins
spreads out or

branches, and be-

comes surrounded

with pcrenchyma,
J *!. I J3 I it. Impari-pinnate (unequally pinnate) leaf of Rotdnla.

and the leaflets thus There are nine pairs of shortly-stalked leafleta

formed become ar- (foliola, pinnae), and an odd one at the extremity.

, , , At the base of the leaf stipules i are seen.

ticulated to the pe-

tiole, or midrib (fig. 116), the leaf becomes compound and
pinnate. If the midrib and primary vein* are not covered Plat* '

with parenchyma, while the secondary (or those coming off

in a feather-like manner from the prima»y veins) are, and

separate leaflets are thus formed which are articulate:! with

the veins, the leaf is bipinnale. In this case the secondary

veins form as it were partial petioles. A farther subdivision,

in which the tertiary veins only are covered with parenchyma

and have separate leaflets, gives tripinnate or decompound

.forms, in which case the tertiary veins form the partial

petioles, A leaf divided still more is called supradecom-

pound. When a pinnate leaf has one pair of leaflets it is

nnijugate ; with two pairs, it is bijugate ; with many
pairs, mnltijugate (fig. 116). When a pinnate leaf ends in

a pair of pinnje it is equally or abruptly pinnate (pari-

pinnate) ; when there is a single terminal leaflet (fig. 116),

the leaf is unequally pinnate (impari-pinnate) ; when the

leaflets or pinnae are placed alternately on either side of the

midrib, and not directly opposite to each other, the leaf is

alternately pinnate; and when the pinnK are of diflTereuC

sizes, the leaf is interruptedly pinnate. In the case of a

simple multicostate leaf with radiating venation, if we
suppose the ribs to be covered with parenchyma, so as to

form separate leaflets, each of which is articulated to the

petiole, the digitate form of compound leaf is produced ;
•

if there are three leaflets the form is ternate or trifoliate ; Pl»te V
if four, quaternate ; if five, quinatc ; if seven, septenate ;

and so on. If the three ribs of a ternate leaf subdivide

each into three primary veins, which become covered with

parenchyma so as to be separate articulated leaflets, the leaf

ia biternate ; and if another threefold division takes place,

it is triternate.

The petiole or leaf-stalk is the part which unites the limb

or blade of the leaf to the stem (fig. 99, p). It is absent

in sessile leaves, and this is also frequently the case when
the vagina is present, as in Grasses. It consists of a mass

of fibro-vascular bundles with a var"'"" amount of cellular
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tissue. The vessels are enclosed in an epidermal cover-

ing, with few stomata, and are more or less compressed.

When the vascular bundles reach the base of the lamina

they separate and spread oat in various ways, as already

described under venation. At the place where the petiole

joins the stem there is frequently ao arti<^ularion, or a con-

striction with a tendency to disunion, and at the same time

there exists a swelling (fig. 117,'p), oMed pulvimts, formed

of cellular tissue, the cells of which exhibit the phenomeoon

Fig 118

f10. 117.—Branch And leaves of the Sensitive plant iUimota pudiea), showing the
petlolo In Us erect state, o, and in Us depressetl slate. 6; also the leaflets closed.
c, and the leaflets expanded, d.. Irritahllity resides inthepulvlousf. and In the
stinma.

Fio. 118.—A pdrtloaof the branch and leaf of the Moving plant of India (ffedy-
tarum or Dtimodium gyrant). The leaf Is imparl-piiMiatc, and often plnnately-
trlfollate. The largo leaflet or pinna, a; the smaller leaflets, fr, of which there
are either one or two pairs. The leaflets aio in constant moUon.

of irritability (figs. 117, 118). At tha point where the

petiole passes into the lamina, or where the midrib joins

the leijflets of a compound leaf, there is occasionally a cellu-

lar dilatation called struma, and an articulation. In Mimosa
pudica a sensitiveness is located in the pulvinus (fig. 117, p),
v/hich upon irritation induces a depression 'of the whole
bipinnate leaf, a similar properly exists in the struma at the

base of the leaflets which fold upwards. In Desmodium
gyrans (fig. 11^) the pulvinus and struma have a similar

power of causing movements of the large termioal leaflet

and the two smaller lateral ones. In other cases" the petiole

is not articulated, but is continuous pither with the stem,

or with the sheath (vagina). The articulation or jaint is

by many considered as indicating a compound leaf, and
hence the leaf of the Orange is considered as such, although

it has an undivided lamina (fig. 119, /). In articulated

leaves, the pulvinus may be attached either to the petiole or

to the axis, and may fall with the leaf, or remain attached

to the stem. When articulated leaves drop, their place is

marked by a cicatrix or scar, seen below the bud in fig. 63.

In this scar the remains of the vascular bundles c are seen
;

and its form furnishes characters by which particular kinds

of ircfs may be known when not in leaf. In the case of

many Palms and Tree-ferns the scars or cicatrices of the

leaves are very conspicuous. In fossil plants important

characters are founded on them.

When there is no articulation between the petiole and
the stem, as is the case with many Monocotyledons, the

leaf is continuous with the axis, and is not deciduous, but

withers on the stalk. In many Liliaceous plants the

leaves during their decay continue attached to the plants.

The petiole varies in length, being usually shorter than the

lamina, but sometimes much longer. In some Palms it is

15 or 20 feet long, and is so firm as to be used for poles or

waising-sticks. In general, the petiole is more or less

rounded in its form, the upper surface being flattened or

grooved. Sometimes it is compressed laterally, as in the

Aspen, and to this peculiarity the trembling of the leaves

of this tree is attributed. In aquatic plants the leaf-stalk

is gometimes distended v.ith air, as in Pontederia and

4—7

Trapa, so as to float the leaf At other times it is mnged,
and is either leafy, as in the Orange (fig. 11 9, p). Lemon, and

Dionaea (fig. 46, p), or pitcher-ltke, as m the Pitcher-plRot

Fig. 119. Fig. 120. Fig. 121
Fio. 119.—Leaf of Orange (Citrus Juranfi^m), showing a winged leafy petlole.f^
which is ai-tlculated to the lamina /. It Is'consldercd a compound leaf, bavl'ng
only one leaflet.

Fig. 120.— Pitcher of a species of Pitcher-plant IXtpenthei diitillatoria). It It

supposed to be formed by a foljed petiole p, the edges of which are united.
ITie lid / at the top Is supposed to represent the lamina, uoited by avliculation
to the pitcher.

Flo. 121.—Pitcher (ajciJiom) of a species of Side-saddle plant (Stvi-aania pur-
pwea). The pitcher is supposed to be foi med by the folded petiole, which la

prolonged.

(fig. 120, p) and Sarracenia . (fig. 121). Leafy petioles are

occasionally united to the axis for some extent, and thus

become decurrent. In some Australian Acacias, and in

some species of Oxalis and Bupleurum, the petiole is

flattened in a vertical direction, the vascular bundles

separating immediately after quitting the stem, and run-

ning nearly parallel from base to apex. This kind of petiole

(fig. 122, p) has been called phyllodium. In these plants

the laminae or blades of the leaves are pinnate, bipinnate,

or ternate, and are produced at the extremities of tha

phyllodia in a horizontal direction ; but in many instances

they are not developed, and the phyllodium serves the pur-

pose of a leaf. Hence some Acacias are called leafless.

These phyllodia, by their vertical position and their peculiar

Fig 123.

htteropfiyUa t, shnwlng a flattened leaf-lilro

with straight vei.utiun, and a bipimiaic

Fig. 122.

Fio 122.— Leaf of an Acacia iAcaci
l)etiole p. called a phyllodium,
lamina /.

Fio. ]23.—Leaf of Pansy, /, separated from the stem; the lyrate-plnoatlfid

stipules s are distlDctly visible, and their lateral poiiliou is seeo..

form, give a remarkable aspect to vegetation. On thfi

same Acacia there occur leaves with the petiole and lamina
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perfect ; others naving the petiole slightly expanded or

winged, and the lamina imperfectly developed ; and others

in which there is nJo lamina, and the petiole becomes large

and broad. Some petioles, in place of ending in a lamina

become changed into a delicate hliform body, a tendril

or cirrus, so as to enable the plant to climb. In many
leave.s' interposed betwixt the petiole and the stem, or, in

sessile leaves, betwixt the lamina and the stem, an expan-

sion of the foliar tissue takes place, so that a sheath

(vagina) is formed, which embraces the whole or part of

the circumference of the stem (fig. 102, gv). This sheath

is comparatively rare in Dicotyledons, but is seen in

Umbelliferous plants, where it constitutes the perictadibm,

md in the Rhubaro order, wheVe it is large and membranous,

and has received the name of ochrea or boot. It is much more
common amongst Monocotyledons. In Palms it forms a

kind of network, to which the name of reticulum has been

given. In Sedges the sheath forms a complete investment

of the stem, whilst in Grasses (fig. 102) it is split on one

side. lu th(5 latter plants there is also a membranous
jutgrowth at right angles to the median plane of the leaf

from the point where the sheath passes into the lamina

(there being no petiole^. To this structure the name of

liyuk (fig. 102, yl) has been given. It is of various

dimensions, and thus gives a character to the plants.

In leaves in which no sheath is produced we not unfre-

quently find small foliar organs at the base of the petiole.

These have been denominated stipules (fig. 123, s). The
stipules are often two in number, and they are important as

supplying characters in certain natural orders. Thus they

occur in the Pea and Bean family, in Rosaceous plants,

and the Cinchona bark family. They are not common in

Dicotyledons with opposite leaves. Plants having sti-

pules are called stipulate; those having none are exstipu-

late. Stipules are formed by some of the vascular bundles

diverging as they leave the stem, and becoming covered

with parenchyma, so as to resemble true leaves. Like

leaves they are largo or small, entire or divided, decid-

uous or persistent, articulated or non-articulated. They
are not usually of the same form as the ordinary foli-

age leaves of the plant, from which they are distinguished

by their lateral position at the base of the petiole. In

the Pansy (fig. 123) the true leaves I are stalked and cre-

nate, while the stipules s are large, sessile, and pinnatifid.

In Lathyrus Aphaca, and some other plants, the true

pinnate leaves are abortive, the petiole forms a tendril, and
the stipules alone are developed, performing the office of

leaves. When stipules are attached separately to the stem'

at the base of the leaf, they are called caidinary, as in

Salix aurita. When stipulate leaves are opposite to each

other, at the same height on the stem, it occasionally

happens that the stipules on the two sides unite wholly or

partially, so as to form an interpetiolary or interfoliar

stipule, as in Ciiichona and in Ipecacuan. In the case of

alternate leaves, the stipules at the base of each leaf are

sometimes united to the petiole and to each other, so as to

form an adnate, adherent, or pHiolary stipule, as in the

Rose, or an axillary stipule, as in Houttuynia cordata. In

other instances the stipules unite together on the side of

the stem opposite the leaf, and become synochreate, as in

Astragalus. This so-called union or adhesion of stipules is

not au accidental adhesion faking place after they have

been developed. In these cases the parts never were
separate ; from the first they aro developed as one por-

tion. In the development of the leaf the stipules fre-

quently play a most important part. They begin to be
formed after the origin of the leaves, but grow much more
rapidly than the leaves, and in this way they arch over the

young leaves and form protective chambers wherein the

jiarts of the leaf may develop. In Ficus, Magnolia, and

Potamogeton they are very large and completely envebp
the young leaf-bud. The stipules are sometimes so minute

as to be scarcely distinguishable without the aid of a lens,

and so fugacious as to be visible only in the very young
state of the leaf. They may assume a hard and spiny

character, as in Robinia Pseudacacia, or maybe cirrose, as in

Srailax, where each stipule is represented by a tendril

;

while in Cucurbitaceae there is only one ciriose stipule..

At the base of the leaflets or foliola of a compound leaf,

small stipules are occasionally produced, to which som'

have given the name of stipels.

Variations in the structure and forms of leaves and k-af Abnor-

stalks are produced by the increased development of cellulai malititis

tissue, by the abortion ' or degeneration -of parts, by the

multiplication or repetition of parts, and by adhesion.

When cellular tissue is developed to a great extent, leaves

become succulent and occasionally assume a crisp or curled

appearance.'' Such changes take place naturally, but they

are often increased by the art of the gardener, and the

object of many horticultural operations is to incrftise the

bulk and Succulence of leaves. . It is in this way that

Cabbages and .Savoys are rendered more delicate and
nutritious. By a deficiency in development of parenchyma
and an increase in the fibro-vascula? tissue, leaves are ImUe
to become hardened and spinescent. The leaves of Bar-

berry and of some species of Astragalus, and the stipules of

the False Acacia (Robinia) are spiny. To the same cause

is attributed the spiny margin of the Holly-leaf. In the

Gooseberry, the swelling (pulviuus) at the base of the

petiole, and below the leaf, assumes a spinose character.

Changes in the appearances of -leave? are produced by
adhesions and foldings of various 'kinds. When two lobes

at the base of a leaf are prolonged beyond the stem and
unite (fig. 124), the leaf is perfoliate, the stem appearing

to paSs through it, as in Bupleurum perfoliatum and
Chlora perfoliata ; when two leaves unite by their bases

they become connate (fig. 125), as in I.onicera Caprifolium ;

Fig. 125.

Fio 124— Perfollnte Icnf or n species of narc's-ear [Bupleurum rotun^i/oJivm),

Tbc two lobc9 at the base of Ibe leaf are united, so that Ibe stalk appeart \0
come throtiph tbc leaf.

Fin. 126—ConDate leaves of a epecies of IToneysuctlo {Lonicet-a Caph/clium).
T^fo leaves aie U[;ilc(i by their bases.

and when leaves adhere to the stem, forming a sort of

winged or leafy appendage, they are decwTtni, as in

Thistles. The formation of peltate and orbicular leaves

has been traced to the union of the lobes of a cleft leaf.

In the leaf of the Victoria rcgia the transformation may be

traced during germination. The first leaves produced by

the young plant are linear, the second are sagittate and

hastate, the third are rounded-cordate, and the next are

orbicular. The cleft indicating the union of the lobes

remains in the large leaves. The parts of the leaf are fre- leodrilt

qucntly transformed into tendrils {cirri), with the view of

enabling the plants to twine round others for support. In

Leguminous plants (the Pea tribe) the pinnae are frcqutnlly

cirrose. When tendrils occmiy the place of leaves, and
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appear as a continuation of the leaf-stalk, they are called

jxtioiary, as in Lathyrus Aphaca, in which .the stipules

perform the function of true leaves. In Flagellaria Indica;

Gloriosa superba, Anthericum cirrhatum, and Albuca cir-

rhata, the midrib of the leaf ends in a tendril. In Smilax
there are two stipulary tendrils, while in the Cucumber
tribe there is a single one at the base of each leaf. In the

Passion-flower the lateral leaf-buds, and in the Vine the

terminal ones, become tendrils. In the Vanille plant

(
Vanilla aromatka) the tendrils are produced opposite the

leaves, until the plant gains the top of the trees by which
it is supported,—the upper tendrils being then developed as

leaves. The midrib is sometimes prolonged in a cup-like or

funnel-shaped form ; this is occasionally seen in the common
Qabbage, and seems to depend on the vascular bundles of

the midrib spreading out at their e.xtremity in a radiating

manner, and becoming covered with parenchyma in «uch a

way as to form a hollow cavity in the centre.

The vascular bundles and cellular tissue are sometimes
developed in such a way as to form a circle, with a hollow

in th"; centre, and thus give rise to what arc called _^5<u/ar

or hollow leaves, as in the Onion, and to ascidia m pitchers.

Pitchers are formed either by petioles or by lamin», and
they are composed of one or muje leaves. In Sarracenia

(lig. 121) and Heliainphora, the pitcher is composed
apparently of the petiole of the leaf. In Nepenthes (fig.

120) and perhaps in Ccphalotus, while the folding of a

\vinged petiole p forms the pitcher, the lid- /, which is

nnited by an articulation, corresponds to the lamina. This

kind of ascidium is called calyptrimorphous, and may be

considered as formed by a leaf, such as that of the Orange
(f;g. 119); the lamina / being articulated to the petiole

p, which, when folded, forms the pitcher. In Dischidia

EafBesiana, a climbing plant of India, the pitchers are

formed by the lamina of the leaf, and have an open orifice

into which the rootlets at the upper part of the plant enter.

These pitchers would seem, therefore, to contain a supply

of fluid for the nourishment of the upper branches of the

planh In Utricularia the leaves form sacs called ampullae.

borne suppose that pitchers are not due to folding and

adhesion, but that they are produced by a hollowing out of

the extremity of the stalk. In some cases the leaves are

reduced to mere tcales ; they are then frequently called

C'Xtaphyllary leaves. They are produced abundantly upon

underground shoots. In parasites (Lathr.-ea, OrobancheJ,

and in plants growing on decaying vegetable matter (Sapro-

phytes), in which no chlorophyll is formed, these scales are

the only leaves produced". In Pinus the only leaves pro-

duced on the main stem and the lateral shoots are scales,

the aeicular leaves of the tree growing froni axillary

shoots. In Cycas whorls of scales alternate with l.irge

pinnate leaves. In mauy plants, as already noticed, phyl-

lodia or stipules perform the function of leaves. The
production of leaf-buds from leaves has already been noticed.

Such leaves are termed proliferous. In Bryophyllum

(tig. C7) this is a common ticcurrence, and it is met with

in many plants of the order Gesneraces. The leaf of

Venus's Fly-trap (Dionsa muscipula, fi^. 46), whei> cut

off and placed in damp moss, with a pan of water under-

neath and a bell-glass for a cover, has produced buds from

which young plants were obtained. Some species of

Saxifrage and of Ferns also produce buds on their leaves

and fronds. In Nymphaea micrantha buds appear at the

upper part of the petiole.

-^s>M IP Amongst Dicotyledons we have leaves which present the
Jiiotjle. greatest amount of variation in structure and form. The

'^
venation is reticulated. They are frequc.-itly articulated,

exhibit divisious at their margin, and become truly com-

pound. There are, no doubt, instances in which the veins

^roceed in a parallel mauuer, but this will be found to

occur chiefly in cases where the petiole may be considered

as occupying the place of the leaf. Examples of this kind

are seen in Acacias (fig. 122). Dicotyledons rarely have

a sheath developed, but stipules are very commonly present.

In Monocotyledous the leaves do not present an angular Leares in

network of vessels, nor do they, as a ruie, exhibit divisions on Monocot?

their margin. Exceptions to this occur in some plants, '^'''"''*

as Tamus and Dioscorea, which have been called Dictyo-

gens by Lindley, on account of their somewhat netted

venation ; and in Palms, iu which, although the leaves are

entire at first, they afterwards become split into various

lobes. They are rarely stipulate, and very frequently have

a sheath at their base. The petiole is often absent, and

a sheathing ligule takes its place. The leaves are often

continuous with the stem. In some aquatic Monocoty-
ledons the submerged and floating leaves are narrow, like

petioles, while those growing erect above the water expand.

This is seen in Sagittaria sagittifolia, in which the erect

leaves assume an arrow-like shape.

In Acotyledons the leaves vary much, being entire orLemesir

divided, stalked or sessile, often feather-veined, occasionally Acotyl»-

with radiating venation, the extremities of the veins being
°'

forked. In Ferns the leaf (frond) is usually stalked, with

frequently a much-divided lamina, remarkable for the

prolonged growth at the apex, and iu the young state

usually covered with curious flattened hairs (paleu:). In

Equisetacua; the leaves are sheathing cylinders embracing

successive internodes of the stem, and subsequently splitting

at the top into few or mauy teeth. In Lycopodiaces the

leaves vary from mere rudimentary scales, as in Psilotum, .

to the flattened acuminate leaf of Selaginella, with only a

single fibro vascular bundle, and then to the more com-

plicated form in Isoetes, in which the longest leaves in

the order occur, and these have a sheathing basal part and
an upper lamina. On the face of the sheathing part is a

depression or fovea, iu which rests the sporangium, the

margin of it rising as a thin membranous' outgrowth, the

vilam. Above the fovea, and separated from it by a saddle-

like ridge, lies a smaller depression \hi foveola, the lower

margin of which forms a lip, the labium, and from its

bottom is prolonged beyond the foveola an apiculate mem-
branous structure, which is termed the Iwule. In Mosses

we have the simplest form of leaf, composed of one or

more layers of cells, sometimes the central ones being more

or less compacted and forming a median vein.

• Leaves occupy various positions on the stem and

branches, and have received diS'erent names according to

their situation. Thus leaves arising from the crown of the

root, as in the Primrose, are called radical ; those on the

stem are cau/i'ne ; on the branches, rama^ ; on flower-stalks,

jloral leaves. The first leaves developed are denominated

seminal leaves or cotyledons, and those which succeed are

primordial. The arrangement of the leaves on the axis

and its appendages is called phyllotaxis. In their arrange-

ment leaves follow a definite order. It has been stated

already that there are regular nodes or points on the stem

at which leaves appear, and that the part of the stem

between the nodes is the internode. Each node is capable

of giving origin to a leaf. Occasionally several nodes are

approximated so as to form as it were one, and then sevcra'

leaves may be produced at the sa.me height on the stem

\\'hen two leaves are thus produced, one on each side ol

the stem or axis, u:)A at the same level, they are called

opposite (fig. 120); when more than two are produced

(tig. 127), they are verticillate, and the circle of leaves is

then called a verticil or whorl. When the zone of the axis

which produces the circle of leaves is transverse from its

origin, the whorl is a true one ; but when the zone is the

result of unequal development or of displacement the whorl

is tpurioi's. Again, in each whorl the leaves may be all



lie? BOTANY [kUTEITIN'B 0RGAK9;

formed together, and a simultaneous whorl results ; or they

may be formed one after the other, as in Characeae, when
a successive whorl is formed. When leaves are opposite,

each Buccessiva pair may bo placed at right angles to the

pair immediately preceding. They are then said to decus-

sate, following thus a law of alternation. The same occurs

Fig. 126. - fig- 128.

Tio 126.—A stem with opposite leaves The pairs are placed at right angles alter-

nately. or to what Is called a decussate manner. In the lowest pair one leaf is

In front and the other at the back; In the second pair the leaves arc placed

laterally, and so on.

FiQ 127 —Vertlclllate or whorled leaves of a species of Madder There are Ave

leaves In the verticil or whorl.

Flo. 128.—A stetn.witb alternate leaves, arranged In a pentastichous or (julncun

clal m^nrigr. The sixth leaf Is directly above the first, and commences the

second cycle. The fraction of the circumference of the stem expressing the

, divergence of the leaves Is two-fifths.

in the verticillate arrangement, the leaves of each whorl rarely

being superposed on those of the whorl next it, as on the

branches of Chara, but usually alternating so that each leaf

in a whorl occupies the space between two leaves of the

whorl next to it. There are considerable irregularities,

however, in this respect, and the number of leaves in

different whorls is not always uniform, as may be seen in

Lysimachia vulgaris. When a single leaf is produced at a

nsde, and the nodes are separated so that each leaf is placed

at a ditferent height on the stem, the leaves are alternate

(fis 128). A plane passing through the point of insertion

of ibe leaf in the node, dividing the leaf into two similar

halves, is the median plane of the leaf ; and when the leaves

are arranged alternately on an axis so that their median

planes coincide they form a straight row or orthostichy

On every axis there are usually two or more orthostichies.

The leaves in such a case are said to be rectiserial. In 6g

'29, leaf 1 arises from a node n ; leaf 2 is separated by

Fig. 129.

I'oi^lon of a brunch of a Lime tree, with four .eaves arranged In a dlsttchou-.

nmncT, or to two rows a, the branch with the leaves numbered In then
order n being the node, and m the Intcmode or meilthal ; fc Is a magnified
reprosi-ntntlnn of the brsncti, showing the cicatrices of tho leaves and their

aplrol arrangement, which Is expreascd b/ the fraction \, or one turn of tho
plraj for two lutemodcs.

an internode m, and is placed to the risht nr left ; while

leaf 3 i3 situated directly above leaf 1. In tbi^ case, then.

Fig 130

there are two orthostichies, and the arran^'emcnt is said to

be distichous. When the fourth leaf is directly above tlie

first, the arrangement is tristichous. The same arrangement
continues throughout the

branch, so that in' the lat-

ter case the 7th leaf is

above the 4th, the 10th

above the 7th ; also the

5th above the 2d, the

Gth above the 3d, and so

on. The size of the angle

betweetithe median planes'

of two consecutive leaves

in an alternate arrange

meiit is their divergmce ,

and it is expressed in frac-

tions of the circumference

of the axis which is sup

posed to be a circle. Ins
regularly-formed straight

branch covered with leaves,

if a thread is passed from

one to the other, turnilia Part ol nbranchof aChenywHh six leaves.

, . ,, ' ,. " the 8lJ:lh being placed verlirully ovcrihe
always in the same direc- first, after two lums of Ihesphal. Thlsl*

tion a sniral is Hp'.rrihprl expressed by two-filths, oi ii.c quincunK.uon, a spiral is aescriota,
„ ,,,p bunch. «Mh the leaves numbered

and a certain number of in order. 6. a magnified represematloo of
1 , .- 1 , Ih-- branch, ehowlug the clCHtiices of thd
leaves and Ot complete |eave.orlheirpointsoflosert.on,aDdthelr

turns occur before reach- ep"'i annngement
,

|

ing the leaf directly above that from which the enumeration
commenced. If this arrangement is expressed by a fraction,

the numerator of which indicates the number of turns, and
the denominator the numb.-ir of internodes in the spiral cycle,

the fraction will be found to represent the angle of diverg-

ence of the consecutive leaves on the axis. Thus, in fig,

130, a, b, the cycle consists of five leaves, the Gth leaf being

placed vertically over the 1st, the 7th over the 2d, and so

on ; while the number of turns between the Ist and ClU

leaf is two ; hence this arrangement is indicated by the

fraction f. In other words, the distance or divergence

between the first and second leaf, expressed in parts of a
circle, is | of a circle, or 360° -f | = 1 44°. In fig 1 29, a. b,

the spiral is ^, i.e., one turn and two leaves , the third

leaf being placed vertically ovei the first, and the diver-

gence between the first and second leaf being one-half th»

circumference of a circle, 3C0°-f 5= 1S0°. Again, in a
tristichous arrangement the number is 5, or one turn and
three leaves, the angular divergence being 120° •

By this means we
have a convenient

mode of expressing

on paper the exact

position ol the leaves

upon an axis. And 1,

in many cases such

a mode of expression

is of escullent ser-

vice in enabling us

readily tounderstand

the relations of the

leaves The div.-'-

gences may also 1-?

represented dia-

grammatically on a
horizontal projection

of the vertical axis,

as in fig. 131. Here
the outermost circle represents n section of that portion ol

the axis bearing the lowest leaf, the innermost represents tho

highest. The bro.id dark lints rt^present the leaves, and they

are numbered a-icorJiiiK to their age and position. It wil'

Fig 131.

Dligiam of a i^hvllotaxln represented by the fiaeil"!
'

3 etbs (&icAi

)
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be seen at once that the leaves are arranged in orthostichies

marked I.-V., and that these divide the circumference into

five equal portions. But the divergence between leaf 1

and leaf 2 is equal to fths of the circumference, and. the

same is the case between 2 and 3, 3 and 4, itc. The
divergence, thea, is |, and frem this we learn that, start-

ing from -any le^f on the axis, we must pass twice round
the stem in a spiral through five leaves before reaching

one directly over that with which we started. When the

leaves or scales ars alternate, and run in a single series,

they are unijugate ; when the leaves are opposite, and
there are twoseries,thearrangement is bijugate ; while in the

•ase of whorled leaves the arrangement may be trijugate or

jaadrijugate. The line which, winding round an axis

either to the right or to the left, passes through the points

of insertion of all the leaves on the axis is termed the

genetic or generating spiral ; and that margin of each leaf

which is towards the direction from which the spiral

proceeds is the kathodic side, the other margin facing Ae
point whither the spiral passes being the anodic side.

In cases where the internodes are very short, and the leaves

are closely applied to each other, as in the House-leek, it is

difficult to trace the generating spiral. Thus, in fig. 132
there are thirteen leaves which are numbered in their order,

and five turns of the spiral marked by circles in the centre

Fig. 132. Fig. 133.

fio. 132.—Cycle of tliirt«fn iMrej pUced closclj tosretber so aa to fonn a Toaettc.
as In Seraperrivmn. A is the very short hxis to which the leares are attached.
The leaves are uurahercd in their order, fn^m below upward*. Tte circle* to
the centre Indicate thrfive tnrtis of the spiral, and show the inscrtlOD of each
of the leavea. The dlverscnce Is expreascd t>y the fraction &-13th».

Flo. 133.—Cone of Atnn alba with the scales or modified leaves nuinbered li\tbe

order of tbelr arranRcmcDt on the axis of the cont The line* indicate a rec-

j lillnear series of scales, and two lateral lecondary spirals, one turning fron)
left to, right, the other froni tight to left,

(^j indicating the arrangement) ; but this could not be
detected at once. So also in Fir cones (fig. 133), which
are composed of scales or modified leaves, the generating

spiral cannot be determined easily. But in such cases a

series of secondary spirals or parastichies are seen running
parallel with each other both rigUt and left, which to a

certain extent conceal the genetic spiral. Thus, in fig. 133,

it will be found that there are five secondary spirals run-

ning towards the right and parallel to each other, the first

passing through the scales I, 6, 11, 16, A-c. ; the second
through 9, U, 19, 24, &c.; the third through 17, 22,. 27,

32, 37, itc; the fourth through 30, 3.5, 40, 45^ ic; the

fifth through 43, 48, 53, <fec. The number of these

secondaiy spirals indicates the number of scales interven-

ing between every two scales in each of these spirals, the

common difference being five. Again, it will be found on
examinatiou that there are secondary spirals running to the

left, in which the common difference between every two
scales is eight, and that this corresponds to the number of

secondary spirals, the first of which passes through the

n
12

scales 1, 9, 17, kc; the second through 6, i4, 22, 30, &c.,

the-third through 3, 11, 19, 27, 35; 43, and so on. Thus

it is that, by counting the secondary spirals, all the scales

may be numbered, and by this means the generating spiral

may be discovered. From the number of secondary spiiah

the angle of divergence may be easily calculated, the sum ef

those which wind in both directions giving the denominator

of the fraction, while the smaller
jj

of the two numbers representing 14

those winding in each direction is . 13

the numerator. Thus in the in-

stance last mentioned the angular

divergence is .j^. In the cone of

the American larch (fig. 134) there

is a quincuncial arrangement of

scales marked by the fraction f.

There are five vertical ranks, as

marked in the tabular numerical Fig. 134 g
view at the side of the cone, which ! ; ;

t

represents the vmwound surface of •
: 1 :

the cone, viz., 2, 7, 12 ; 4, 9, 14 ;
Con« of a species of Urcb

1 e 11 n o 10 K in IK .1, (i^HTrrainocarfvi). Thesuiv
1, 0, 11 ; i, O, lo ; 0, lU, 10,—ttie fnceol the cone is supposed

common difference in each row be- rmh"e?e7"so'' fsf '«" "e^-
ing 5. On looking at the cone we The arrangement is 2-6tli8.

find also parallel oblique ranks, two '" ""
"J'-"'"'"^''

"=""

of which, ascending to the left, are marked by the numbers

1, 3, 5, which, if the diagram is coiled round a cylinder,

continue in the numbers 7, 9, U, 13, 15 ; and 2, 4, 6, 8,

10, continued into 12, 14. There are thus two left-,

handed spirals, with 2 as the common difference in the

numbering of the scales. Again, three oblique parallel

spirals ascend to the right, marked by the numbers 1, 4,

7, running into 10, 13 ; 3, 6, 9, 12, going on to 15 ; and

5, 8, 11, 14 ; here the comfnon difference in the number,

ing of the scales is 3, corresponding with the oblique right

handed spirals.

All the constant divergences found in phyllotaxis may
be represented as successive convergents of the continued

fraction

1

a -f 1 -h 1 -h 1 -t- 1, <tc.,

where a may have the values 1, 2, 3, 4, ic.

The actual fractions thus resulting are

—

when a = 1,..:

a = 2,..

a = 3,..

a = 4

3 J » Arr
7>. 3> Ji S< TS' ""'•112 3 ' Xrr
5> 3> 'it ¥> T3> ""^

5' T> T> TT> TS> ''^'^112 3 ' A-r
•T> Z< ff> TT' T3> *'"•=

The spiral is not always constant throughout the wlioI«'

length of an axis. The angle of divergence may alter

either abruptly or gradually, and the phyllotaxis thus

becomes very complicated. This change may be brought

about by arrest of development, by increased development

of parts, or by a torsion of the axis. The former are

exemplified in many Crassulaceae and Aloes. The latter is

seen well in the Screw pine (Pandanus). In the bud of

the screw pine the leaves are arranged in three orthostichies

with the phyllotaxis J, but by torsion the developed leaves

become arranged in three strong spiral rows running round

the stem. These causes of change in phyllotaxis are- also

.'well exemplified in the ^Iteration of an opposite or rerti-

cillate arrangement to an alternate, and vice versa ; thus

the effect of interruption of growth, in causing alternate

leaves to become opposite and verticiUate, can be distinctly

shown in Rhododendron ponticum. Again, parts which

are usually opposite or verticillate become alternate by

the vigorous development of the axis, as in Hippuris, and

also in Lysimachia vulgaris, where on different parts of

the same stem there may be seen alternate, opposite, and
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verticillate leaves. When the inlerrnption to development
takes place at the end of a branch, the leaves become fasci-

eulate or clustered, as in the Larch The primitive or

generating spiral may pass either from right to left or

from left to right. It sometimes follows a different direc-

tion in the branches from that pursued in the stem. When
it follows the same course in the stem and branches, they

aie komodromous ; when the direction differs, they are

helernjrnmous. In different species of the same genus the

phyllotaxis frequently varies.

All modifications of leaves follow the same laws of arrange-

ment as true leaves—a fact which is of importance in a mor-
phological point of view. In Dicotyledonous plants the first

leaves produced (the cotyledons) are opposite, in some cases

verticillate. This arrangement often continues during the

life of the plant, but at other times it changes, passing into

distichous and spiral forms. Some tribes of plants are dis-

tinguished by their opposite or verticiUate, others by their

alternate, leaves. Labiate plants have decus.sate leaves, while

Boraginaceae have alternate leaves, and TUiaceae usually

have distichous leaves ; Cinchonaceae have opposite leaves
;

Oaliaceae, verticiUate. Such arrangements as |, |, ^, and

/j are common in Dicotyledons. The first of these, called

a rjumcunx, is met with in the Apple, Pear, and Cherry
(tig. 130) , the second, in the Bay, Holly, Plantago media,
the third, in the cones of Finns (Abies) alba (fig. 133); and
the fourth in those of the Finns (Abies) Picea. In Mono-
cotyledonous plants there is only one seed-leaf or cotyledon

produced, and hence the arrangement is at first alternate
;

and it generally continues so more or less, rarely being ver-

ticiUate Such arrangements as J, \, and | are common in

Monocotyledons, as in Grasses, Sedges, and Lilies. In Aeo-
tyledons the leaves assume all kinds of arrangement, being

opposite, alternate, and verticiUate. It has been found in

general that, while the number 5 occurs in the phyllotasis

of Dicotyledons, 3 is common in that of Monocotyledons.
In the axil of previously formed leaves leaf-buds arise.

These leaf-buds contain the rudiments of a shoot, and
consist of leaves covering a growing- point. The buds of

trees of temperate climates, which lie dormant during the

winter, are protected by cataphyllary leaves constituting

the tegmenta or perulce. These scales oi protective append-
ages of the bud consist either of the altered laminae, or of t,he

enlarged petiolary sheath, or of stipules, as in the Fig and
Magnolia, or of one or two of these parts combined. These
are often of a coarse nature, serving a temporary purpose,

and then falling off when the leaf b expanded. They are

frequently covered with a resinous matter, as in Balsam-
poplar and Horse-chestnut, or by a thick downy covering as

in the Willow. Inplantsof warm climates the buds have often

no protective appendages, and are then said to be naked.

The arrangement of the leaves in the bud has been
denominated vernation, pre/olmlwn, and gemmation. In

considering vernation we must take into account both the

manner in which each individual leaf is folded and also the

arrangement of the leaves in relation to each other. These
vary in differeiit plants, but in each species they follow a

regular law. The leaves in the bud are either placed simply
in apposition, as in the Mistleto, or they are folded or rolled

up longitudinally or laterally, giving rise to different kinds
of vernation, as delineated in figs 135 to 144, where the

folded or curved lines represent the leaves, the thickened

part being the midrib. The leaf taken individually is

either folded longitudinuUy from apex to base, as in the

Tulip-tree, and called recltnate or replicate , or rolled up in

8 circular manner from apex to base, as in Ferns (fig. 135),

and called cjrcinaie , or folded lutersvlly, condup/icate {&g
136), as in Oak , or it has several folds like a fan, plicate

or pUixted (fig. 137), as in Vine and Sycamore, and in

leaves with radiating vernatton, where the ribs mark the

foldings; or it is rolled upon itself, convolute (fig. 138), as

in Banana and Apricot; or its edges are rolled inwardsj

involute (fig. 139), as in Violet; or outwards, remlute (fig.

140), as in Rosemary. The different divisions of a cut

Fig. 135. .Fig. 138. Fig. 137..

Fig 138. Fig. 139. Fig. 140.

Vi% 136 —Circlnate vernation

Fio 136-—Transverse section of a condopllcate leaf

FiQ. 137 —Transverse section of a plicate or plaited l«j^'

Flo 138 -Transverse section of a coDvolote leaf

Flo 139. — Transverse section of an Involute leaf.

Flo. 140 —Transverse section o( a revolute leaf.

leaf may be folded or rolled up separately, as in Ferns,

while the entire leaf may have either the same or a different

kind of vernation. The leaves have a definite relation to

each other in the bud being either opposite, alternate, or

verticiUate; and thus different kinds of vernation are pro-

duced. Sometimes they are nearly in a circle at the same
level, remaining flat, or only slightly convex externally,

and placed so as to touch each other by their edges, thus

giving rise to valvate vernation. At other times they are

at different levels, and are applied over each other, so as to

be imbricated, as in Lilac, and in the outer scales of

Sycamore (fig. 63); and occasionally the margin of one leaf

overlaps that of another, while it in its turn is overlapped

by a third, so as to be twisted, spiral,, or contortive. When
leaves are applied to each other face to face, without being

folded or rolled together, they are oppressed. When the

leaves are more completely folded they either touch at theii

extremities and are accumbent or opposite (fig. 141), or are

folded inwards by their margin, and become indupUcate

;

or a conduplicate leaf covers another similarly folded,

which in turn covers a third, and thus the vernation is

equitant (fig. 142), as in Privet; or conduplicate leaves

are placed so that the half of the one covers the hull

Fig 141 Fig 142. Fig 143, rig 144.

Fio 141 -Transverse section of a bud. In which the leaves ate arranged )D •»
accutnheut manner.

Fig 142.—Transverse section of a had. In which the leaves are arraOKod In aa
etiultnnl manner.

Flo. 143 -Transverse section of a bod. sbowlnfl two leaves 'oJded In an obvolot*
manner F.ach Is conduplicate, and one embraces the edge of the other

Fto 144.—Transverse section of a bad, showing two leave» arranged In a super*

volute manner.

of another, and thus they become half-equitant or o4i«>-

lute (fig. 143), as in Sage. When in the case of con-

volute leaves one leaf is rolkd up within the other, it is

svpervolute (fig. 144). The scales of a bud sometimes

exhibit one kind of vernation, and the leaves another.

The same modes of arrangement occur in the dower-buds,

as will be afterwards shown.
Leaves exooaethe fluids of plants to the icflueace of air
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and ligbt. The fluids so exposed are elaborated, and thus

fitted for the formation of the various vegetable tissues

and secretions. For the proper performance of this func-

tion the structure of the leaves, and their arrangement on

the stem and branches, i-ender them well adapted. The
cells in the lower side of a leaf where stomata esist are

chiefly concerned in the aeration of the sap, whilst other

assimilative processes go on in the upper cells. The ela-

boration of fluids in the leaves necessarily implies inter-

change of their constituents with those of the surrounding

atmosphere ; hence two processes are inevitable—a passing

inwards into the leaf of the atmospheric elements by a

process of ahsnrpiion, and an outward current of the com-

ponents of the plant-juices by a process of exhalation.

The absorption of carbonic acid, water, and otlier fluids is

carried on by the leaves, chiefly through their stomata,

and most rapidly by the under surface of ordinary leaves in

which the cuticle is thinnest, the cellular tissue least con-

densed, and stomata most abundant ; the upper surface of

the leaf, which usually presents a polished and dense

epidermis with few stomata, taking little part ia such a

process. An exhalation of both liquids and gases also

takes place from the leaves, regulated by the number and

the size of stomata as well as by the nature of the epidermis.

The process of transpiration of fluids imparts moisture

to the atmosphere, and hence the difference between the

air of a wooded country and that 6f a country deprived

of forests. Thus leaves have an important influence upon
the climate of a country. In darkness little or no trans-

piration takes place, and in diffuse daylight it is less than

in the sun's rays. The exhalation of gasea constitutes the

process of retpiralioH. The nature and amount of the

gases respired depends both on the circumstances in which

the'leaves are placed and on the condition of the plant. But
normally at all times there seems to be a respiration of

carbonic acid, which, under tho influence of light, is at

once decomposed by the green parts of tlie plant, the

carbon being fixed and tho oxygen set free ; consequently,

in darkness no oxygen is eliminated. Leaves, after per-

forming their functions for a certain time, wither and die.

In doing so they frequently change colour, and hence arise

the beautiful and varied tints of the autumnal foliage. This

change of colour is chiefly occasioned by the diminished

circulation in tho leaves, and tho higher degree of o.Kida-

lion to which their chlorophyll has been submitted.

Leaves which are articulated with th§ stem, as in the

Walnut and Horse-chestnut, fall and leave a scar, while

those which are continuous with it remain attached for

Eorao time after they have lost their vitality, as in the

Beech. Most of the trees of Great Britain have decidu-

ous leaves, their duration not extending over more than
a few months, while in trees of warm climates the

leaves often remain for two or more years. In tropical

countries, however, many trees lose their leaves iu the

dry season. The period of defoliation varies in different

countries according to the nature of their climate. Trees
which are called evergreen, as Pines and Evergreen-oak,

are always deprived of a certain number of leaves at inter-

vals, suflicient being left, however, to preserve their green

appearance. The cause of the fall of the leaf in cold climates

seems to be deficiency of light and heat in winter, which
causes a cessation in tie functions of the cells of the leaf

;

its fluids disappear by evaporation ; its cells and vessels

become contracted and diminished in their calibre ; various

inorganic matters accumulate in the textures ; the whole
leaf becomes dry ; its parts lose thsir adherence ; a process

of disjunction takes place by a folding inwards of the tissue

at .:i point where the loaf joins the stem or branch
which gradually extends until complete separation takes

place, niid t.hn leaf cither falls by ita own weight or is

detached by the wind. In -A-arni climates the dry season

gives rise to similar phenomena.

II. ORGANS OF EEPKODDCTIOIT.

We now proceed to pass in review the reproductive

organs of plants. In Phanerogamous plants, as already

mentioned, these organs are conspicuous, and constitute

what is known as the flower ; in Cryptogamous plants they

are inconspicuous. All Dicotyledonous and ilonocoty-

ledonous plants are included in the former ; Acotylodonous

and Thallogenous plants compose the latter. The structures

which go to form these organs are not, however, formations

of a new type, but are merely modifications of those struc-

tures which we have already considered under the nutritive

organs. For example, the various parts of the flower m
Phanerogams are really phyllomes, the supporting structures

of the flower are caulomes, the spore-bearing sac of many
Cryptogams is a trichome ; and in this way a morphological

equivalency may be traced betwixt the two series of orga::s.

Further, the difference betwixt the reproductive organs of

Phanerogams and those of Cryptogams is one more of

degree of differentiation than of actual morphological

diU'ereiice. In Phanerogams the flowers or floral axes are

produced from flower-buds, just as leaf-shoots arise f/om

leaf-buds. These two kinds of buds have a resemblance to

each other as regards the arrangement and the development

of their parts; and it sometimes happens, from injury and
other causes, that the part of the axis which, in ordinary

cases, would produce a leaf-bud, gives origin to a flower-

bud. A flower-bud has not in ordinary circumstances any
power of extension by tho development of its central cel-

lular portion. In this respect it differs from a leaf-bud. In

some cases, however, of monstrosity, especially seen in the

Rose (lig. 145) and Geum, the central part is prolonged,

and bears leaves or flowers.

In such cases the flowers, so

far as their functional capa-

bilities are concerned, are

usually abortive.

Flower-buds, like leaf-

buds, are produced in the

axil of leaves, which are

called fioral leaves, bracts,

or kypsophyllary leaves.

The term bract is pro-

perly applied to the leaf

from which tho primary

floral axis, whether simple

or branched, arises, while

tho leaves which arise

on the axis between the

bract and the outer en-

velope of the flower are

bracteolet or bractUts.

Bracts sometimes do not

differ from the ordinary

leaves, and are then called

leafy, as in Veronica hederi-

folia, Vinca, Anagallis, and

Ajuga. Like leaves they

are entire or divided. In
general as regards their form
and appearance, they differ

from ordinary leaves, the

difference being greater in

the upper than in the lower branches of an infloicacence.

They are distinguished by their position at the base of the

flower or flower-stalk. Their phyllotaxis is similar to that

of the leaf. 'WTien the flower is sessile the bracts are often

Broois

Prollferons or mnngtronfl nose, Ihowlnt
the prolongiitiun of the axlt bayona
the flower. C, calyx traiiGfonned Into

leaves; P, petals multiplied at the ex.

pence of the staroens, vhicti arereduceNl

io DQlBher; F, colourd leaves reprfc.

senting abortive carpels: A, axle pro
longed, bearing tu iniperfer.t flower at

its opex.
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Plate Vil.

Pla'e !X

BEpiled closely to the calyx, and mayttus'be confounded with

it, as in Malvaceaj and species of Dianthus and Eranthis,

whc.'e ihey have received tlie name of epkdlyx or cdlycuhts.

Id ^oino Kosaceons plants an epicalyx is present, due to the

f'.rination of stipulary structures by the sepals. In many

uases bracts seem to perform the function of protective

organs, witliin or beneath which the young flowers are

concealed in their earliest stage of growth.

When bracts become coloured, as in Amherstia nobilis,

Euphorbia splendens, Erica elegans, and Salvia splendens,

they may be mistaken for parts of the corolla. They are

sometimes mere scales or threads, and at other times they are

abortive, and remain undeveloped, giving rise to the

ebrictealed inflorescence of Cruciferse and some Boraginaceaj.

Sometimes no flower-buds are produced in their axil, and

then they are empty. A series of empty coloured bracts

terminates the inflorescence of Salvia Horminum. The

smaller bracts or bracteoles, which occur among the sub-

divisions of a branching inflorescence, often produce no

Pjwer-buds, and thus anomalies occur in the floral arrange-

ments. Bracts are occasionally persistent, remaining long

attached to the base of the peduncles, but more usually

they are deciduous, falling off early by an articulation. In

some instances they form part of the fruit, becoming

incorporated with other organs. Thus, the cones of Firs

and the strobili of the Hop are composed of a series of

bracts arranged in a spiral manner, and covering fertile

lowers ; and the scales on the fruit of the Pine-apple are

jf the same nature In amenta or catkins the bracts are

called sijtjamce or scales. At the base of the general umbel

in Umbelliferous plants, a whorl of bracts often exists,

called a general ikvo/ucre, and at the base of the smaller

umbels or umbellules there is a similar leafy whorl called

invo/ucel or partial involucre. In some instances, as in

Fool's-parsley, there is no general involucre, but simply an

involucel ; while in other cases, as in Fennel, neither

involucre nor involucel is developed. In Compositae the

name involucre is applied to the leaves, scales, or phyllaries,

surrounding the head of flowers (tig. 146, i), as in

Dandelion. Daisy, Artichoke This involucre is frequently

composed of several rows of leaflets, which are either of the

same or of difl'erent forms and lengths, and often lie over

Fig. H6
fto. 146. -Hoad (oapUulum) of MariRold ^Cthn^ttila), showing a coofrfrieji of

flowers, enclosed by rows of bracts or pbyU&rles. i, at tbc baae, which are col-

lectively chilled ID Involucre.

Fio 147,—Fmlt of tho Oak {Qufreus pfduncutata). showing a (WUectlOD of bracts,

a. fo.Tiilog tho cnp tcupula) of the acorn b

each other in an imbricated manner When the bracts are

arranged in two rows, and the outer row is perceptibly

smaller than tho inner, the involucre is sometimes said to

be calirulate, as in Senccio. The leaves of the involucre

»re spiny in Thistles and in Dipsacus, and booked in

Burdock Such whorled or verticillate bracts may cither

remain separate {polyphylloui), or may be united by cohesion

(gamopliyllous), as in many species of Bupleurum, and in

Lavalera. In Compositae besides the general envelope called

the involucre, there are frequently chaffy and seloze bracts

at tlie base of each flower, and in Dipsacacea a membrane. is

tube surrounds each flower. These structures are of the

nature of an epicalyx. In the acorn the cupula or cup

(fig. 147, «) is formed by a growing upwards of the flower-

stalk immediately beneath the flower, upon which scaly or

spiny protuberances appear. It is of the' nature of bracts.

Bracts also compose the husky covering of the Hazel-nut.

In the Yew the succulent covering of th? seed is by seme
considered to be formed by the bracts.

When bracts become united together, and overlie each

other in several rows, it often happens that the outer ones

do not produce flowers, that is, are empty or sterile. In

the Artichoke the outer imbricated scales or bracts are in

this condition, and it is from the membranous white scales

or bracts (joalete) forming the choke attached to the edible

receptacle that the flowers are produced. The sterile bracts

of the Daisy occasionally produce capitula, and give rise to

the Hen-and-Chickens Daisy. In place of developing flower-

buds, bracts may, in certain circumstances, as in proliferous

or viviparous plants, produce leal-buds, and the flower-buds,

like the leaf-buds, may be terminal or they may be lateral.

A sheathing bract en-

closing one or several

flowers is called a spatha

or spathe. It is common
ampng Monocotyledons, as

Narcissus (figure 148),

Snow flake. Arum, and

Palms. In some Palms

it is 20 feet long, and en-

closes 200,000 flowers. It

is often associated with

that form of inflorescence

termed the spadix, and

may be coloured, as in

Ilichardia jethiopica, some-

times called the ^Ethiopian

or Trumpet Lily. When
the spadix is compound or

branching, as in Palms,

there are smaller spathes,

surrounding separate parts nc
of the inflorescence, to J
which the D^mespalhellee

has sometimes been given. The spathe protects the flowers in

their young state, and often falls off after they are developed,

or hangs down in a withered form, as in some Palms,-

Typha, and Pothos. In Grasses the outer scales of the
spikelets have b;en tonsidorcd as sterile bracts, and have
received the name of glumes (fig. 149, gl) , and ia

Cyperace.ie bracts enclose the organs of reproduction.

Bracts are frequently changed into complete leaves. This
change is called phyllody of bracts. It is seen in species

of Plantago, especially in the variety of Plantago mfdia,
called the Rose-plantain in gardens. In this plant the bracts

become leafy, and form a rosette round the flowering axis.

Similar changes occur in Plantago major, P lanreolata,

Ajuga reptans, the Dandelion, the Daisy, tbc Dahlia, and
in Umbelliferous plants. The conversion of bracts intc

stamens has been observed in the case of Abies excelsa.

This has been called staminody of bracts. A lengthening

of tho axis of the female strobilus of Coniftrse is not of

infrequent occurrence in Oryptomeria japonica, Larix

curopa^a, ttc, and this is usually associated with a Icof like

conditiun of the bracts, and sometimes even with the

development of leaf-bearing shoots in place of the scales

Fig. US.
Polyanthus SarclMUs (f/areis*^

Tozttta) burstiog from a sbeathlng biact
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The arrangement of the flowers on the axis, "or the

ramification of the floral axis, Ls called inflorescence or

anthotaxis. The primary axis of inflorescence is eome-

times called rachia ; its branches, whether terminal or

lateral, which form the stalks supporting flowers or

clusters of flowers, are peduncles, and if small branches

are given oflT by it, they are called pedicels. A flower

having a stalk is called pedunculate or pedicellate; one

having no stalk is sessile. - In describing a branching

inflorescence, it ia common to speak of the rachis as the

pri-mary floral axis, its branches as the secondary floral

axes, their divisions as the tertiary floral axes, and so on

;

thus avoiding any confusion that might arise from the use

of the terms rachis, pedxmcle, and pedicel.
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Fig. 100.

Fig. 149.

no. H9.-Splkclet ot Oit (.<»fna lalira) laid optn. •bowlni; tho brncts !>(. qI
«lil:b are denomiDBted empty e'umci; pe, tlic outer pale or gluincllulo (floral

glume), with a dorsal awn a; pi, llio In-^tr pale; A an aborllvi' tiowcr.

Flo. ICO.— Peduncle, a, of Y\g IFitut Cariea). endlnf; In a boUow receptacle 6,

eoctoelDg umcroua male and fuiuale floweis.

The peduncle may be cylindrical, cc jpressed, or grooved
;

simple, bearing a single flower, as in I'rimrose ; or branched,

as in London-pride. It is sometimes succulent, as in the

Cashew, in which it forms the large coloured expansion

supporting the nut; spiral, as in Cj'clamen and Vallisneria
;

or spiny, as in Alyssum spinosum. In some Rushes there

is a greon terete, and sometimes spiral, floral axis. Some-

times the peduncle proceeds from radical leaves, that is,

from an axis which is so shortened as to bring the leaves

close together in the form of a cluster, as in the Primrose,

Auricula, Hyacinth, cfcc. In such cases it is termed a scape.

The floral axis may be shortened, assuming a flattened,

convex, or concave form, and^bcaring numerous flowers, as

in the Artichoke, Daisy, and l-ig^fig. 150). In these cases

it is called a receptacle or p/ioranthium or clinanthium.

The floral axis sometimes assumes a leaf-like or phylloid

appearance, bearing numerous flowers at its margin, as in

Xylophylla longifolia ar.d in Ruscus ; or it appears as if

formed by several peduncles united together, constituting

a fasciated axis, as in the Cockscomb, in whicli the flowers

form a peculiar crest at the apex of the flattened peduncles.

Adhesions occasionally take place between the peduncle and

the bracts or leaves of the plant, as in the Lime-tree

(fig 151), Helwingia, Chailletia, several species of Hibiscus,

and Zostera. The adhesion of the peduncles to the stem

accounts for the extra-axillary position of flowers, as in

many Solanaceie. When this union extends for a consider-

able length along the stem, several leaves may be interposed

between the part where the peduncle becomes free and the

leaf whence it originated, and it may be diflicult to trace

the connection.'. I, The peduncle occasionally becomes
abortive, and in place of bearing a flower, is transformed

TRtn a tendril ; at other times it is hollowed at the apex, so

as apparently to form the lower part of the outer wnorl of

floral leaves as in Eschscholtzia. The termination of the PI»t« Tl

fig. 152.

Fig. 151.

Fio. Ifil.— Leaf and floweilng branch of tbe Lime-tree {Tilia). The brad b 19

adbercnt to the peduncle or flowcr-atallc. .The flowers arc ar-.ungcd In a corym-)
bose cyme. I

Fio. 161.— The calyx and beak-li>:e process of Geranium, with the parts of theplstU
(the carpels) cuiled upwards, so as to scatter the seed. a. Uie extremity of tho
rostrum or beak, whence tho name crane's bill Is derived ; 6, tbe carpels curled
up by means of the stylca which are attached to tbe beak ; r, the calyx.

l>edultcle, or the part on whicli the whorls of the flower are

arranged, is called the thalamus or torus,

receptacle is also sometimes ap-

plied to this, whether expanded
and bearing several flowers, or

narrowed so as to bear one. It

may be considered as the growing
point of the axis, which usually

is arrested by tho production of

the flowers, but which sometimes
becomes enlarged and expanded.

Thus, in tho Geranium (fig. I5li)

it is prolonged beyond the flower

in the form of a beak (rostrate) ; in

the Arum (fig. 153) it is a club

shaped fleshy column ; in the

Strawberry (fig. 154) it becomes a

conical succulent mass, on which

the seed-vessels are placed; while

ill Nelumbiura it forms a trun-

cated tabular top-like expansion

(turbinate), enveloping the seed-

vessels. Tho margins of the re-

ceptacle may grow up whilst the

ceutre remaius depressed, and thus f'f-

'

! , ' , . (/In

a concave torus is formed, as m
t-he Rose (fig. 1 55). In some mon-
strous fltrwcrs of the Rose and
Geum it is prolonged as a branch

bearing leaves. Peduncles and
pedicels sometimes become
markably elongated, and tliis

elongation of the flower-stalks

sometimes alters the general char-

acter of the inflorescence. We

The term

mte &Vi

,1-tdix or Cuckow-pliit
acL'atuih), consisting

of ttumcroii'4 rnalo ftowcra b,

female a, awd aboiUvo flo\Ycr9

c, Gcsstlc on a niicculciit rachis,

ftnd enclosed hi ft sjniltic, whkh
In llio fl<;uic Iins been removed.
TIic racliis ends In a succulent

club>Bhspcd ntassof celluJai' tis-

sue, rf.

re- Via. 1.14.—Fniit of the Strawberry
(Fiagaria \tica), conalBiIng of

an cnliirgcd BiiccuJcnt piolongu-

tion of tlie iceeptficKv bcathig

on its sui face nuintious carpels,

which n;o often erroneously

called seeds. The cnljx la bccii

lit the lower pnrr. -4,

occasionally observe the heads of Fig. iss.-Tiie fruit of tho roM.

flowers of tlie common White cut vertlcrilly. llio rcccptncio

rt lines the interior of the cnlyxl

ca. and the carpela with their'

owiriea 00 and Btyka ity oro

attached to If. Thcstamcnaaiid

Cluver becoming racemose by the

lengthening of the flower-stalks.

Before proceeding to an ex- KLTtrrcJij^''^"
'"''''"«»«»

amination of the parts of the ceuce..

flower-bud, we will consider the vai-ious modes of arrange

ment of the (lowers upon the axis, or the inflorescenc-
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We may recognize two distinct types of inflorescence—one

in which the flowers always arise as lateral shoots frota a

primary axis, which goes on elongating, and the lateral

ehoots never exceed in their development the length of the

primary axis beyond their point of origin. The flowers are

thus always axillary. Exceptions, such as in Cruciferous

plants, are duo to the non-appearance of the bracts. In
the other type the primary axis terminates in a single

flower, but lateral axes are given off from ths axil of

bracts, which again repeat the primary axis, and the

development of each lateral axis is stronger than the

primary axis beyond its point of origin. The flowers

produced in this inflorescence are thus terminal. The first

kind of inflorescence is indeterminate, indefinite, or axillary.

Here the axis is either elongated, producing fiower-Luds

as it grows, the lower expanding first ; or it is shortenr-d

'

and depressed, and the outer flowers expand first. The
expansion of the flowers is thus centripetal, that is, from
base to apex, or from circumference to centre. This kind

of inflorescence is shown in fig. 156, where the leaf from
which the cluster of flowers- is produced,/, represents the

bract or floral leaf. The rachis, or primary axis of the

flower is a ; this produces small leaflets b, which bear

smaller flower-leaves or bractlets, from which peduncles or

secondary axes spring, each bearing single flowers. In fig.

157 the same kind of inflorescence is shown on a shortened

axis, the outer flowers expanding first, and those in 'Ae

centre last.

,,.;ii.l*'W%(>
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Fig. 157.

Fig. 166.

Fic. 1 IC— Rtvcomc of Bntbcn-y (S/i-bet-ts vulgaris) prcdnced In the axil of a leaf or
bini-t /, which liiig Tjccn transformed irto a Bplnc. i\-ith two slipulcs s at tta

bnEO; fl'. piimniy florpj axia, beciing small alternate Ijract^ 6, in ttic axil of
>vlilch t!;e Bccondarj- axes a", a" arc produced, eacli tcnninctcd b.v a flower.
Tlic expansion of tite flowers is centripetal, or from base to apex: the lower
flowers hr.vo passed into the atate of fruit, the midolo are fully expanded, and
Ihoso at the top arc still in bad. Iridclerminaic simple inflorescence.

Fio. in.—need of flowers (capituium) of Scahlosa fltio-purpurea. The In-
Coresce.ico l3 6Jmpl3 and indetcrminato, and Ih, ezpansio:i of the flowers
centripetal, tho;0 at tl;e eireumfereneo opening first.

Tho second kind of inflorescence is determinate, de-

finite, or terminal. In this the axis is eitlier elongated

and ends in a solitary flower, which thus terminates the

axis, and if other flowers are produced, they belong to

secondarj' axes farther from the centre ; or the a:;;s ia

shortened and flattened, producing a number of separate

floral a.ies, the central one expanding first, while the othe-.-s

are developed in succession farther from the centre. The
expansion of the flowers is in this case centrifugal, that is,

from apex to base, or from centre to circumference. It is

illustrated in fig. 158, where a representation is given of a
plan^ of Ranunculus bulboisus ; a' is the primary axis

swollen at the base in a bulb-like manner 6, and with roots

proceeding from it. From tho loaves which are radical

pi-occods the axis ending in a solitary terminal flower/'.

About tho middle of this axis there is a leaf or bract,

from which a secondary floral axis a" is produced, ending
in a single flower /", less advanced than the flower/'.

This secondary axis bears a leaf also, from which a tertiary

(loral axis a" is produced, bearing an unexpanded solitary

a|^

PMrw
%)*&>

flower/'". From this tertiary axis a fourth is in progress
of formation. Here/' is the termination of the primary
axis, and this flower expands first, while the other flowers

are developed ceatrifugally on separata axes.

A third series of infiores-

cences, termed raixcd, may
be recognized. In them the

priri\ary axis has an arrange-

ment belonging to the oppo-

site type from that on t.h<

branches, or vice versa. Ac-

cording to the mode and
degree of development of the

lateral shoots and also of the

bracts, various forms of

both inflorescences result."

Amongst indefinite forms
the simplest occurs when a

lateral shoot produced in the

axil of a large single foliage

leaf of the plant ends in a

single flower, the axis of the

plant elongating beyond, as in

Veronica hederifolia, Vinca
minor, and Lysimachia ne-

moruin. The flower in this

case is solitary, and the In- piani of ijanunfj.'uj 6u.'6oi»», eiiowinf

florescence has been desig- determinate infloicacenco.

nated solitary axillary. The ordinary leaves in this case

become floral leavss or bracts, by producing flower-buds in

place of leaf-buds. The flowers, being ail offshoots of ths

same axis, are said to be of the same generation or degree,

and their number, like that of the leaves o.f this main axis, is

indefinite, varying with the vigour of the plant. Usually,

ho-.rever, the floral axis, arising from a more or less altered

leaf or brae;, instead of ending in a solitaiy flower, is pro-

longed, and bears numerous leaflets, called hradcoUs or

bractlets, from which smaller peduncles are produced, and
those again in their turn may be brE.nched in a similar

way. Thus the flowers are arranged in group?, and
frequently very complicated forms of inflorescence result.

When the pr'mary peduncle or floral axis, as in fig. 150,

a', is elongated, and gives off pedicels a", of nearly equal

length ending in single flowers, a rweme or cluster is pro-

duced, as in Currant, Hyacinth, and Barberry. If the

secondary floral axes give rise to tertiary ones, (ho raceme
is branching, and forms what is by some called a panicle,

as in Yucca gloriosa ; but it is better to restrict this term

to the lax inflorescence of some Grasses and Rushes. If

in a raceme the lower flower-stalks are developed more
strongly than the upper, and thus all the flowers are

nearly on a le\ei, a corymb is formed, which may be
simple, as in fig. 159, where the primary axis a' divides

into secondary axes a", a", which end in single flowers
;

or branching, wh'^re the secondary axes again subdivide.

If the peduncles or secondary axes are very short or

awanting, ro that the flowers are sessile, a spike is pro-

duced, as in Piaiitago and Verbena officinalis (fig. ICO).

The spike sometimes bears unisexual flowers, usually

starainiferous, the whole falling ofi' by an articulation, as

in Wdlow or Hazel (fig. 161), and then it is called an

ainadum or catkin, hence such trees are called amaiti-

ferous; at other times it becomes succulent, bearing numer-

ous flowers, surrounded by a sheathing bract or spathe,

and then it constitutes a spadix, which may be simple, as

in Arum macnlatum (fig. 153), or branching, as in Palms. Plate :

A spike bearing female flowers only, and covered with

scale-s is either a strobilw, as in the Hop ; or a cone, OS in

tho Fir (fig. 133). It may be mentioned here that many
'.0 net consider the cone of Firs an axis of inflorescence,
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but regard it as a single flower with the floral leaves placed

at different heights. In Grasses there are usually numerous

sessile flowers arranged in small spikes, called locustm or

Fig. 159. Fig. 160., Fig. 161.

Fio. iSS.^Toryrab of Cfrasus Mahaleh, produced in the axU of a leaf which has
falleo, and tennin'iting an aboi-tlve braocb, at the base of whicb aro iiiudified

jeave& IQ the form of Bcaics, «.

Flo. IGO.—Spike of Vtrbtna ojfiiinatia^ showing ecssile flowers on a common
rachls. The flowers at the lower part of the Bpiito have passed into fruit.

those towards the middle aro la full bloom, and those at the top aie only in
bud.

f10 161.—Amentum or catkin of Razcl (Coi-yhit AceUana^, consIstiDg of an axis
or rachls covered with bracts in the form of scales (squamce^, each of which

I
covers a male flower, the stamens of whicharc seen projecting twyond the scale.

: The catkin (alls off in a mass, separating from the branch by an articulattoQ.

tpikeleta, which are either set closely along a central axis,

or produced on secondary axes formed by the branching

of the central one ; to the latter form the term panicle is

applied.

If the primary axis, in place of being elongated, is

contracted, it gives rise to other forms of indefinite

inflorescence. When the axis is so shortened that the

secondary axes arise from a common point, and spread out
as radii of nearly equal length, each ending in a single

9owcr, or dividing again in a similar radiating manner, an
imbel is produced, as in fig. 162. From the primary floral

%^

Fig. 162.

jSoRipound Qiobel of Common Dill (Anttfium yt-aveolfiti). having a prlmatf umbel
. a, and secondary umbels it. without either lovolucie or Invoiucel. Tlib petiole

p of the leaf Is sheathing, and has been denominated perlcladium.

axis a the secondary axes come off in a radiating or

nmbrella-Iike manner, and end in small umbels b, which
are called partial umbfls or umhellules, to distinguish them
from the general umbel formed by the branching, of the
primary axis. This inflorescence is seen in Hemlock, and
other allied plants, which are hence called Umbelliferous.

If there are numerous flowers on a flattened, convex, or

slightly concave receptacle, having either very short pedicels

or none, a capitulum (head), anthodium, or calatkium, is

formed, as in Dandelion, Daisy, and other Composite plants

(fig. 146), also in Scabiosa (fig. 157) and Dipsacus. In the

American Button-bush the heads are globular, in some
species of Teazel, elliptical, while in Scabious, and in Com-

posite plants, as Sunflower, Dandelion, Thistle, Centaury,

and Marigold, they are somewhat homisuherical, with a

flattened, slightly hollowed, or convex disk. If the margins

of such a receptacle be developed upwards, the centre

not developing, a concave receptacle is formed, which may
partially or completely enclose a number of flowers that

are generally unisexual. This gives rise to the peculiar in-

florescence of Dorstenia (fig. 163), or to that of the Fig (fig.

150), where the flowers

are placed on the inner

surface of the hollow re-

ceptacle, and are provided

with bracteoles. This in-

florescence has been called

hypanthodium.

Lastly, we have what
are called compound inde-

finite inflorescences. In

these forms the lateral

shoots, developed centri-

petally upon the primary

axis, bear numerous brac-

teoles, from which floral

shoots
,
arise which may

have a centripetal arrange-

ment similar to that on

the mother shoot, or it

may be different. Thus
i.-,g jga.

we may have a group ptduncicaoiiiwsiMia. wuhMcc.-ai
of racemes, arranged in a recepudo*.

racemose manner on a common axis, forming a raceme

of racemes or compound raceme, as in Astilbe. In the

same way we may have compound umbels, as in Hemlock
and most Umbelliferae (fig. 162), a compound spike, as in

Rye-grass, a compound spadix, as in some Palms, and a

compound capitulum, as m the Hen-andChickens Daisy.

Again, there may be a raceme of cai)itul;i, that is, a group

of capitula disposed in a racemose manner, as in Petasites,

a raceme cf umbels, as in Ivy, and so on, all the forms of

inflorescence being indefinite in disposition.

The elongation of secondary flower-stalks sometimes

alters the general character of the inflorescence, changing

a spike into a raceme, a r.iceme into a corymb, a capitulum,

into an umbel, and so forth. The capitulum of Aowlh
in some Composita;, such as Hypochaens radicata audi

Senccio vulgaris, by a similar ciiange in the pedicels

assumes the form ef an umbel. .Among Umbelliferje thei

umbels are sometimes supported on very long stalks, while

the pedicels of the individual flowers are not lengthened.

In Eryngium the shortening of the pedicels changes an

umbel into a capitulum. The umbellate inflorescence of

Pelargonium has been seen changed into a raceme.

The simplest form of the definite type of inflorescence is Dofinitf \
seen in Anemone nemorosa and in Oentianella (Oentiana (lorcscence,

acaulis, fig. 164), where the axis terminates in a single flower,

no other flowers being produced upon the plant. This is

solitary terminal inflorescence. If other flowers were

produced, they would arise as lateral shoots from the

bracts below the firstrformed flower. The general name of

cyme is applied to the arrangement of a group of flov crs

in a definite inflorescence. A cymose inflorescence is an •

inflorescence where the primary floral axis before ter-

minating in a flower gives off one or more lateral unifloral

axes which repeat the process,—the development being only

limited by the vigour of the plant. The floral axes are thus

centrifugally developed. The cyme, according to its

development, has been characterized as biparous or

vniparous. In fig. 1G5 the biparous cyme is represented

in the flowering branch of Erythra;a Centaurium. Here

the pni.iaiy axis a' ends in a dower/', which has pas.ied
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into the state of fruit. At its base two leaveaiire produced,
each of which is capable of developing buds. These are
flower-buds, and constitute secondary axes a" amending in
single flowers y'/'. 9'liich are thus terminal and solitary

;

and at the base of these axes a pair of opposite leaves is

Fig. 164.

Qcnttaoella {Qe itiana acaulii).

b, flower; c, bract.

Fig. 165.

Flowe.'ing branch of Xfj/thrcea

CcTttauiium.

produced, giving rise to tertiary axes a" a" a", ending in

single flowers/'"/'"/'", and so on. The term dickotomous
Las also been applied to this form of cyme. But these terms
are not strictly correct, for here there is no dichotoraous
branching, although, when the terminal flower / of the
generating axis has withered, an apparent dichotomy occurs

;

but the lateral axes on the several shoots are produced
monopudially, and therefor ; the term is apt to lead to con-
fusion regarding the development of the shoots. The name
dichatium has, therefore, been substituted for the old term.
In the natural order Caryophyllaceae (Pink family) the
dichasial cymose form of inflorescence is very general. In
some members of the tribe, as Dianthus baibatus, D.
Carthusianorum, Ac, in which the peduncles are short,

•nd the flowers closely approximated, with a centrifugal
expansion, the inflorescence has the form of a contracted
4ichasium, and receives the name of /ascic/e (fig. 166). A

Fig 166.

Fascicle of Mallow {Matea ii/lvtstnt).

eimilar inflorescence is seen in Xylophylla longifolia. When
the axes become very much shortened, the arrangement is

more complicated in appearance, and the nature of the in-

florescence can ouly be recognized by the order of opening of

jthcflowers. In Labiat" plapts,as theDead-neltle(LaIni^un).
' the flowers are produced in the axil of each of the foliage

leaves of the plant, and they appear as if arranged in a
simple whorl of flowers' But on examination it is found
that there Is a central flower expanding first, and from its

axis two secondary axes spring bearing solitary lowers , the

expansion is thus centrifugal. Tie inflorescence is there-

fore a contracted dichasium, the flowers bein^ sessile, oi

nearly so, and the clusters are called verlicillaslers (fig. 1 07),

Fig. 10!

.

Flowering stalk of lh« WWle DeaJ-ncttle, (l/imium album). The bracH b, t
are lite the ordinai7 leaves of the plant, and produce clusters of dower* in their
axil. The clasters are called verticilla^ittrs, aod consist of flowers wblch are
prodaced In a centrifugal manner.

Sometimes, especially towards the summit of a dichasium,
owing to the exhaustion of the growing power of the plant,

only one of the bracts gives origin to a new axis, the other
remaining empty ; thus the infio/escence becomes unilateral,

and further development is arrested. In addition to the

dichasiaj form there are others where more than two lateral

axes are produced from the primary floral axis, each of

which in turn produces numerou axes. To this form the

terms lri<;hoinmow and polptomous cyme have been applied
;

but these are now usually designated cymose umheh. They
are well seen in some species of Euphorbia. Another term,

anthela, has been used to distinguish such forms as occur

in several species of Luzula and J uncus, where numerous
lateral axes arising from the primary axis grow very strongly,

and develop in an irregular manner.
In the uniparous cyrao a ni mber of floral axes' ara

successively developed cne from the other, but the axis of

each successive generation, instead of producing a pair of

bracts, produces xjnly a single one. The basal poitidn of

the consecutive axes may become much thickened and
arranged more or less in a straight line, and thus collectively

form an apparent or false axis cr sympodium,/^^ the

inflorescence thus simulates a racene. In the tnJeraoome,

however, we find only a single axis, produc ng in succession

a series of bracts, from which the floral pe lunclcs arise as

lateral shcjots, and thus each flower is on t io same side of

the floral axis as the bract in the sxil of which it is de-

veloped ; but in the uniparous cyme the flower of each of

these axes, the basal portions of which unit-j to form the

false axis, is situated on the opposite side of the axis to the

bract from which it apparently arises (fig. 168). This

bract is not, however, the one from which the axis termin-

ating in the flower arises, but is a bract produced upon
it, and gives origin in its axil to a new axis, the basal por-

tion of which, constituting the next part of the falsa axis,

occupies the angle between this bract and its parent axis,

—the bract from which the axis really does arise being

situated lower down upon the same side of the axis with

itself. The uniparous cyme presents two forms, the tcor-

pioid or cicinal and the licticoid or loslrychoid.

Tn the scorpioid cyme the flowers are arranged alter-

nately in a double row along one side of the false axit (fig.

1 CO) the bra$ts when develoo'^d forming a second double
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i-ow on the opposite side, ns seen in the Henbane
; the whole

inriorescence usua ly cuivos on itself like a scorpion's tail,

hence its name. In fig. 1 70 is shown a diagrammatic sketch
of thii arrangement. The false axis, abed, is formed by

125

Fig. 170.

f'« "53- F,g. 171.

•rc 8tp» arc ».M sucoiMitcly developed, which .ppi-ar to (oral a ilmnlocoiilln,,..us rucuinc ol which the «,c , to,™ the Internodc. It uVdefi, he"^ un™ JullDfl.,re>cer,ce. however, with centrHu^al evolution Each of the «".?, d,^

10 hatlMf. ai.dtheoxejhave..pl,,UrTanKcmen' ''' ' •
"PPOs'lo

f i»; KaiDir.™ o,°d'e;iLrio7.T::.'.'.°'r.'-ri''°'
'•^•°""' '^'"""

"h"e.'d',' i^zsTt^ ''.«m ^,h^'ci'?^Ke'o^'f;»j.,d?f„ri;rd7
"

centripetal ,„.„ner. The head, o( aowerroothe o her handt-k ^ ,',""
ivcly, expand centrlfuglly-tl.e central o,°e a flr« E.?rh;J1 offl ?

"'

K,'rnc; ,v?rd"m-i'^:i ^"'.
'"" '"*"'" -"omh vr.:,t°u'i^"Th:

fuccessive -generations of unifloral axes, the flow-rs bein.-
.irrangcd along one side alternately and in a doubie row"
had the bractJ been developed they would have formed a
similar double row on the opposite side of the false asis •

tue whole inflorescence ia represented as curved on iUelf'
In hg. 169 the same scorpioid form of uniparous cyme is seen
in the Forg.^t-me-not, with the double row of flowers onone side of the false axis, but in this case the bracts which
should appear on the opposite side, are not developed and
hence the cyme is not complete. The inflorescences in the
tamily BoraginaccK are usually regarded as true scorpioid
cymes. But it has been recently shown that in Myosolis
(t orget-me-not) the axis is not a sympodium,but the branch-
ing takes place nonopodially, therefore it should more cor-
rectly be regarded as a raceme with flowers only on one
side and curving on itself. In Hyoscyamus (Henbane) and
other Atropaces the branching is dichotomous, so that the
inflorescence in this case also ought not to be regarded as
a scorpioid cyme.

In the helicoid cyme there is also a false axis formed by
the basal portion of the separate axes, but the flowers are
not placed in a double row, but in a single row, and form
a spiral or helix round the false axis. In Alstroii.ena, as
represented in fig. 168 the axis a ends in a flower (cut

off m the figure) and buirs a leif. From the axil of this
leaf, that is, between it and the primary a.'sis a arises a
secondary axis a", ending in a flower/", and producing a
leaf about the middle. From the axil of this leaf a ter-
tiary floral axis a", ending in a flower /"', takes origin.
In this case the axes are not arranged in two rows along
one side of the false axis, but are placed at reoular inter-
vals, so as to form an elongated spiral round it."

Compound definite inflorescences are by no means com-
mon, but in Streptocarpus polyanthus, and in several
Calceolarias, we probably have examples. Here .there are
scorpioid cynua of pairs ofjlowtrs, each pair consisting of
an older and a younger flower.

Forms of inflorescence occur, in which both the definite
and indefinite ty|.es are represented , these, then, are mixed
inflorescences. Thus in Composite plants, such as Hawk-
weeds (Hieracia) and Ragworts (Senecio, fig. 171), the
heads of flowers, taken as a whole, are developed centri-
fugally, the terminal head first, while the /art<»•, or smal/
flowers on the receptacle, open ccntripetalJy, those at ths
circumference first. So also in Labiatae, such as Dead-
nettle (Lamium), the difl-erent whorls of inflorescence are
developed centripetally, while the florets of the verti-
cillaster are centrifugal. This mixed character presents dif-
ficulties in such cases as Labiatas, where the leaves, in
place of retaining their ordinary form, become bracts, and
thus might lead to the supposition of the whole series of
flowers being one inflorescence. In such cases the cymes
are described as spiked, racemose, or panicled, according
to circumstances. In Saiifraga umbrosa (London-pride)
and in the Horse-chestnut we meet with a raceme of scor-
pioid cymes; in Sea-pink, a capitulum of contracted
scorpioid cymes (often called a glomerulus) ; in Laurustinus,
a compound umbel of dichasial cymes ; a scorpioid cyme
of capitula in Vernonia ceiitriflora. In the catkins of the
Birch we have, in reality, spikes of contracted dichasial
cymes. In the Bell-flower (Campanula), there is a racemose
uniparous cyme. In the Privet (Ligustrum vulgar;) there
are numerous racemes of dichasia arranged in a ra:eniose
inaiiiier along an axis ; the whole inflorescence thus has an
ai>pcarance not unlike a bunch of grapes, and haj been
called a thyrsus.

Tadi'l.vr View of Inflorescence.
Indefinite Conlriiicial In Horesetnee.
I. Flower. solit.iry, axillary, rineo, Veronica heicrifolia.

il. Howcrs in groups, j)cdiccllate.
1. Elongatotlforin(R.iccmp),.ffya<:iji/A,Zo6uniam,C«rrait<.

(Corymb), Oniithogatum.
2. Ccntraclcd orsborttned iormi,Vnih<i),Cou>slip,Aslranlut
flowers in groups, sessile.

1. tloiigaled form (Spike), Ptantago.
(Spikekt), Grasses.

(Araenluoi, Catkin), lyUlovj, Baztl
(Spadi.x) Arum, some Palms.
(Cone), Fir, Sprua.
(Strobilus), Bop.

2. Contracted or shorteQcdform (Capitulum), .Da:^, Danit-
lion. Scabious.

IV. Compound IndeGnite Inflorescence.
a. Compound Spike, Jiiegrass.
b. Compound Spadix, Palms.
c. Compound Raceme, Astilbc.
d. Compound Umbel, Banlock and most Umbdiifcr"
e. Raceme of Capitula, Pclasilcs.

/. Raceme of Umbels, /vy.
B. Definite Ontrifugal Inflorescence.

I. Flowers solitary, terminal. GciUianclla, Paony.
11. r lowers in Cymes.

I. Uniparous Cyme.
a. Helicoid Cyme (axes lorming a sjiiral;.

* Elongated form, Alstronuria.
Contracted form, JV^iiscnia corymh».

b. Scorpioid Cyme (axes unilateral, two lows).
• Elongated form, Forgetmc-not, SymphyluiiL

Benbaue.
" Contracted form, Erodium, AlcheirUUa arit/ims.

.\.

III.
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2. Bi)iarou3 Cyme (Dichotomous), including 3-5-cliotomous

Cymes (Dicliasium, Cyniose Umbel, Anthela).

n. Elongated form, Cerastinm^ Sicllaria.

b. Conliacted form (Verticillaster). Dcad-neltle. Pelmgo-

3. Compound Definite Inflorescence. Strcptccarpus polyan-

thus, many Calceolarias.

C. Mixed Inflorescence.

1; Raceme of Scorpioid Cymes, Horse-chestnut.

2. Sooqjioid Cyme of Capitula, Femonia cenlrifiora.

3. Compound Umbel of Dichotomous Cymes, Laiiruslinus.

4. Capitulum of contracted Scorpioid Cymes (Glomerulus),

Sea-piTik.

The flower is the tout ensemble of those organs which are

ioncerned in reproduction. It is constituted by a portion

of the floral axis bearing the sexual organs, usually with

certain protective envelopes. The parts borne on the floral

axis and composing the flower are all metamorphosed

leaves, and, though usually very different in appearance

from foliage leaves, their morphological resemblance la

frequently shown by their developing as foliage leaves.

The axis bearing the parts of the Hower is usually very

much contracted, no internodes being developed, and it

frequently expands into a flattened or hollowed expansion

termed the thalamus or torus ; at other tiraetf, though

rarely, the internodes are developed and it is elongated.

Upon this torus the parts of the flower are arranged in

a crowded manner, usually forming a series of verticils,

the parts of which alternate ; but they are sometimes

arranged in a spiral manner, especially if the floral axis

be elongated. In a typical flower, as in fig. 172, we

recognize four distinct whorls of leaves :—an outer whorl

of five parts, the cal^x ; within it, -another whorl of five

parts alternating with those of the outer whorl, the

corolla ; next comes a whorl of parts alternating with the

parts of the corolla, the andrcecuim ; and in the centre is

the gi/noecium. Fig 173 is a diagrammatic representation

of the arrangement of the parts of such a flower. The

flower is supposed to be cut transversely, and the parts

of each whorl are distinguished by a different symbol

Of these whorls the two internal, forming the male and

female sexual organs, constitute the essential organs of

reproduction ; the tw^o outer whorls are the protective

coverings or floral envelopes. The calyx or outer covering

(fig. 172, c) is formed of leaves, called sepals, which are

generally of a greenish colour. The corolla p, the next

covering, is composed of leaves, called petals, which are

often showy, and normally alternate with the sepals.

Sometimes, as in many Monocotyledons, the calyx and

corolla both display rich colouring, and are apt to be con-

founded. In such cases the term perianth, or perignne,

has been applied to avoid ambiguity. Thus, jn the Tulip,

Crocus, Lily, Hyacinth, authors speak of the parts of the

perianth, in place of calyx and corolla, although in these

plants an outer whorl (calyx) may be detected, of three

parts, and an inner (corolla), of a similar number, alternat-

ing with them. When the parts of the calyx are in appear-

ance like petals they are said to be petaloid, as in LUiaceae.

In some cases the petals have the appearance of sepals,

then they are sepaloij, as in Juncaccas. The term

perianth is usually confined to the flowers of Monocoty-

ledons, whatever colour they present, whether green, as in

Asparagus, or coloured, as in Tuhp. Some use the term

perianth as a general one, and restrict the use of perigone

to cases whore a pistil only is present In plants, as

Nympha3a alba, where a spiral arrangement of the floral

leaves occur, it is not easy to say where tha calyx ends and
the corolla begins, as these two whorls pass insensibly

into each other. When both calyx and corolla are present,

tlio plants are dichlamydeous ; occasionally one becomes

abortive, and then the flower is monQchlamt/deous (fig. 174),

having a calyx only, or apetalous, having no petals. At

times both are abortive, and then the flower is achla-

mydeous, or naked. It is important to remember that

if only one perianth-whorl is present it is the calyx.

The outermost whorl of the essential organs, collectively

termed the androecium, is composed of a series of leaves

Fig. 173.

Fig. 176.

Fio. 172.—Flower of O-aisuta rvbns c. r. s?pal9; p. p. petals; i. «. stanens;
e. o. carpels, eacb of ttit-m tiavmg a Email scale-like appendage a at tb«
base.

Fio. 173,—DiagTftra of a completely sjrrametrical flower, consisting of four whorls
each consistlne of five parts Tbe outer ixtw Is the calyx formed of five Mpala

.

tbe second is tbe coroKt of five petals, alternating with the sepals: tbe third la

the androiclum, consisting of five stamens, alternating with the petals; the
central whorl is tbe gyncecluiQ. consisting of Ave carpels, alternatlDg with the
stamens

Fig. 174.—Monochlaraydeous (apetalous) flower of Goosefoot iCftmopcutium). con-
sisting of a single perianth (calyxiof five parts, enclosing five stameoa which
are opposite the divisions of the perianth, owing to the ahsence of the petals.

Fio. 175 —Stamen, consisting of a tllatnent 1st all; 1/ and an anther a. containlnit
powdery matter p. denominated piillen. Mhich Is discharged through slits lo

the two lobes of the anther.

Fio 176.—Thy pislil of Tobacco (Xicotiana Taba^um), consisting of the oyary o,

containing ovules, the st> le s. and the capliaie stigma
ff. T^e plsUl is ulace4

on the receptacle r. at tbe extremity of tbe peduncle. t ^

distinguished as the staminal leaves or stamens. These ar«

the male sexual organs. In their most differentiated form
each consists of a stalk, either filiform or foliaceous, the

filament (fig. 175, /) supporting at its summit a lobed

saccate mass, the anlJter (fig. 175, a), which contains a

powdery matter, the jmllen J. fig. \75,p), which is discharged

therefrom.. Ill many cases, however, the staminal leaf

resembles more nearly a cataphyllary leaf, bearing the pollen-

sacs scattered over its surface, as in Cycadaceoe. The rute

gyncecinm or pistil is the central portion of the flower, and
is the female sexual organ. It consists of one or more
folded leaves, called carpeU, either separate (fig. 172, c) or

combined (fig. 174.) The parts distinguished in the pistil

are the ovary (fig. 1 76, o), which is the lower portion en-

closing the ovules destined to become seeds, and the stigma

(fig. 17G,<7), a portion of loose cellular tissue uncovered by
epidermis, which is either sessile on the apex of the ovary^

as in the Poppy, or is separated from it by a prolonged Plat*

portion called the style (fig. 176, :). The androccium and
gynoccium are not present in all flowers. When both are

present the flower is hermaphrodite ; and in descriptive

botany such a flower is indicated by the symbol 8 When

XV.
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only one oi those organs is present the flower is nnisexual

or di.clinov^, and is either male (staminafe), 5, or female

(pistillate), §. A flower then normally consists of the four

whoils of leaves,—calyx, corolla, androecium, and gynce-

cium,—and when these are all present the flower is com-

plete. These several whirls of the flower are usually

densely crowded upon the thalamus, but in some instances,

^fter apical growth has ceased in the axis, an elongation

of portions of the receptacle by intercalary growth occurs,

by which changes in the position of the parts may be

brought about. Thus in Lychnis an elongation of the

axis betwixt the calyx and the corolla takes place, and in

this way they are separated by an interval Again, in

i'assiflora the stamens are separated

from the corolla by an elongated por-

tion of the axis, which has consequently

been termed the androphonre ; and in

Passiflora, Fraxinella (fig. 177), Cap-

paridaceaa, and some other plants, the

ovary is raised upon a distiact stalk

termed the gynophore , it is thus sepa-

rated from the stamens, and is said

to be stipiiate. The apical growth of

theiloral axis in the flower soon ceases,

and therefore the parts are arranged in

whorls ; but at times, as in the Ranun- Fig. 177.

enlaces, Magnoliaceae, &c., the growth Caiyi and pistii of Fr»i-

is of suf5cient duration to permit a ^mI). TtuTpistifcoii-

spiral arrangement of parts. Usually

the successive whorls of the flower dis-

posed from below upwards or from

without inwards upon the floral axis

are of the same number of parts, or are a multiple of the

same number of parts, those of one whorl alternating with

those of the whorls next it.

When a flower consists of parts arranged in whorls it is

said to be a/clic, and if all the whorls have an equal
' number of parts and are alternate it is encyclic. In con-

trast 'o the cyclic flowers are those, as in Magnoliaces,

where the parts are in spirals. When in such a flower the

transition from one foliar structure to another, i.e., from
calyx to corolla, from corolla to stamens, ic, does not

coincide with a definite number of turns of the spiral it

is said to be acyclic ; if it does so correspond it is termed
kemicyclic ; the latter term -also includes flowers which are

cyclic at one portion and spiral at another, as in many
RanunculaceJB. In spiral flowers the distinction into whorls

is by no means easy, and usually there is a gradual passage

from sepaloid through petaloid to staminal parts, as in

NymphaeacejB (figs. 178. 179), although in some plants

Bis:* of acverfU carpels,
which an* elevated on a
atalit prolonned from
the receptacle. The
6tjilk 18 called gyDO-
phore or tneccphore.

Fig. 178. Fig. 179.

' Y\a. 178.—Flower of Si/mpfufa tL'ba, ^Vhlte Water-HIy. e. c c. c, tlio four foltola
of the calyx or sepals; p, p. p, p, petals; e, stamens; j, pistil.

'Flo. 179.— Parts of the flower separated to show the transition from th(» green
sepals of the calyx c. and the white petals of the corolla p. to the stamens c.

The latter present chances Irnra their perfect state, 6, through intenuediate
lorras, 4, 3, 2. and 1, which gradually resemble the petals.

ihcri? is no sueli distinction, the parts being all petaloid, as
ill Trollius. We may again noce here that some regard

the cone in Coniferse and Cycadaceje as a single flower,

and in that case the whorls are much separated and arranged
spirally along the floral axis. Normally, the parts of suc-

cessive whorls alternate ; but in some cases we find the
parts of one whorl opposite or superposed to those of the
next whorL In some cases, as in the Ampelidece, this

seems to be the ordinary mode of development, but in

Caryophyllaces the superposition of the stamens on the
sepals in many plants seems to be due to the suppression
or abortion of the whorl of petals, and this idea is borne
out by the development, in some plants of the order, of the
suppressed whorl. In Primulaceae, again, where there is a
superposition of stamens and petals the abnormality is due
apparently to another cause. The petals are developed
after the stamens, and are to be regarded as appendages
from them, of the same nature as the appendages to the

stamens in Asclepiadacese, so that morphologically in Pri-

mulacese, according to this view, there are no petals. As
a rule, whenever we find the parts of one whorl superposed
to those of another we may suspect some abnormality.

Frequently, when parts are superposed theybecome adherent
to one another; thus the stamens become adherent to the

petals or are epipetalous, or to the sepals and are epifepatous.

A flower is said to be symmetrical when each of its

whorls consists of an equal number of parts, or when the

parts of any one whorl are multiples of that preceding it.

Thus, a symmetrical flower may have five sepals, five petals,

five stamens, and five carpels, or the number of any of these

parts may be- ten, twenty, or some multiple of five. Fig.

173 is a diagram of a symmetrical flower, with five parts

in each whorl, altefnating with each other. In fig. 180
there is a section of a symmetrical flower of Stone-crop,

with five sepals, five alternating petals, ten stamens, and
five carpels. Here the number of parts in the staminal

whorl is double that in the others, and in such a case the

additional five parts form a second row alternating with

the others. In the staminal whorl especially it is com-

mon to find additional rows. In fig. 181 there is a

Fig. 180.

Fto. IW).—Plai^ammatic section of a symmetrical pcntamerons flower of Stone-

crop ISfdumi. consisting of five sepals externally, five p*'ta!s alternating with

the sepals, ten stamens In two rows, and five carpels containing seeds. The
darit lines on tho oiitsida of the cai^pels are elands.

I'lo 181.— lHaj^am o( the flower of Flax (lAnum,, consisting of five sepals, five

petai-t, five staiuons, and five carpels, each o( which is paitially divided into

two. It IS pcDLamerou^ complete, symmetrical, and regular.

symmetrical flower, with five parts in the three outer rows,

and ten divisions in the inner. In this case it is the

gynoBcium which has an additional number of parts. Fig.

182 shows a flower of Heath, with four divisions of the

calyx and corolla, eight stamens in two rows, and four

divisions of the pistil In fig. 183 there are three parts

in each whorl ; and in figs. 184 there are three divi-

sions of the calyx, corolla, and pistil, and six stamens

in two rows. In all these cases the flower is symmetricaL

Where, as in the Stone-crop, an extra row of part.? is deve-

loped in any whorl they may be either formed in regular

succession within the first row, or they may be interposed

to them, I.e., formed between them, or even external to and

beneath them. We have examples of the former in many
Caryophyllaceous plants, the latter being well seen in

Crassiilacea;, Geraniacese, itc In Monocotyledons it is
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usual for the staminal whorl to be double, it rarely having

more than two rowa, whilst amongst Dicotyledons there are

often very numerous rows of stamens. The floral envelopes

are rarely multiplied Flowers in which the number of parts

Fig. 182,

Fig. 183.

Fig. 184. Fig. 185.

Fio. 182—DlaffTwn of the flower of Heath iErtca). having four eepali. four

dlvlslooB of the corolla, eight Btamena In two rows, and four divisions of the

plstlL The flower Is tetraraeroua complete. lymmetrlcal. and regular.

Fio !&3.—Diagram of the trlraerous symmetrical flower of Iris. There are three

alternating divisions of each whorl. Below Is a single bract.

Fio. 184.—Diagram of the symmetrical trlmerous flower of FrltiJlary, having
three dlrisioua of the two outer whorla, and of the pistil In the centre, and six

stamens In two rows.

Fio. 18fi.—Diagram of the flower of Saxifrage {Sarifraja tridacli/Iitet). The
calyx and corolla consist of five pans, the stamens are ten In two rows,

while the plstU has only two parts developed. The flower Is, nevertheless,

called symmetrical, although the outer whorls are pcntamcroiis, and the central

one dimerous,

in each whorl is the same, are isomerous (of equal number);

when the number in some of the whorls is different, the

flower is anisomerous (of unequal number). The pistilline

whorl is very liable to changes. It frequently happens

that when it is fully formed, the number of its parts is not

in conformity with that of the other whorls. In such cir-

cumstances, however, a flower has been called symmetrical,

provided the parts of the other whorls are normal,

—the permanent state of the pistil not being taken

into account in determining symmetry. Thus, fig, 185

shows a pentamerous symmetrical flower, with dimerous

pistils. Symmetry, then, in botanical language, has refer-

ence to a certain definite numerical relation of parts, A
flower in which the parts are arranged in twos, is called

dimerous, the symmetry being binary and the arrangement

marked thus ij. This may be considered either as ana-

logous to opposite decussating leaves, or as composed of

distichous alternate leaves belonging to the one-half series.

When the parts of the floral whorls are three, the flower is

ti-imerou3, and the symmetry being ternary or trigonal is

marked ^. This may be looked upon as composed of

verticillate leaves, or of tristichous alternate leaves with

the angular divergence
J. When floral whorls have parts

in a series of four, the flower is tetramerous, its symmetry
being quaternary, and marked ij. A pentamerous flower,

marked iJ, has quinary or pentagonal symmetry. The
symmetry which is most commonly met with in the vege-

table kingdom is trimerous and pentamerous—the former

occurring generally among Monocotyledons, the latter among
Dicotyledons. Dimerous or tetramerous symmetry occurs

also among Dicotyledonous plants, and the numbers 2 and
i prevail in the reproductive organs of Acotyledons. The
various parts of the flower have a certain definite relation to

the axis, Thus, inaxillary tetramerous flowers(fig, 182), one

sepal 13 next ttie axis, and is called superior or posterior:

another is next the bract, and is infaior or anteri(yr, and
the other two are lateral ; and certain terms are used to

indicate that position. A plane passing through the anterior

and posterior sepal and through the floral axis is termed
the median plane of the flower ; a plane cutting it at right

angles, and passing through the lateral sepals, is the lateral

plane; whilst the planes which bisect the angles formed by
the lateral and median planes are the diagonal planes, and
in these flowers the petals which alternate with the sepals

are cut by the diagonal planes.

In a pentamerous flower one sepal may be superior, as

in the caly:^ of Rosacese and Labiatje , or it may be mferior,

as in the calyx of Leguminos;e (fig. 186),—the reverse, by
the law of alternation, being the case with the petals. Thus,
in the blossom of the Pea (fig. 187), the odd petal (vexil-

Fig. 187. .

Fio. 186.—Diagram of flower of Sweet-pea tLathyrvi). showing flve parts of the
calyx, of which two are superior, one inferior, and two lateral: five parts of
the corolla, of whloh one Is superior, two inferior, and two lateral ; tea stameus
In two rovss: one carpel. In conseiiueoce of four heing nndeveloped.

Fio. 187.—Flower of Pea (Pitum sativum), showing a papilionaceous coroUa, with
one petal superior, it. called the standard (vexllJum), two Inferior, ear, called
the keel (carina), and two lateral, a, called wings (als). The calyx U iDarked c

lum) st is superior, while the odd sepal is inferior. In
the Figwort order one of the two carpels is posterior and
the other anterior, whilst in Convolvulacese the carpels are

arranged laterally. Sometimes the twisting of a part makes
a change in the position of other parts, as in Orchids, where
the twisting of the ovary changes the position of the

labellum. When the different members of each whorl are

like in size and shape, the flower is said to be regular;

while differences in the size and shape of the parts of a
whorl make the flower irregular^aa in the Papilionaceous

flower, represented in fig. 187. When a flower can be
- divided by a single median plane into two exactly similar

parts, then it is said to be zygomorpkic. Such flowers aa

Papilionace<e, LabiaUe, are examples. In contrast with

this are polysymmetncal flowers, which can be divided by
several planes into seyeral exactly similar portions ; sUch are

all regiJar, symmetrical flowers. When the parts of any
whorl are not equal to or some multiple of the others, then

the flower is unsymm^trical. This want of symmetry may
be brought about in various ways. A consideration of the

various unsymmetrical, irregular, and incomplete forms of

the flower, and the processes by which they have been

brought about, constitutes Teratology. Alteration in the

symmetrical arrangement as well as in the completeness

and regularity of flowers has been traced to suppression or

the non-development of parts, degeneration or imperfect

formation, cohesion or union of parts of the same whorl,

adhesion or union of the parts of different whorls, multipli-

cation of parts, and deduplication (sometimes called chorisis)

or splitting of parts.

By suppression or non-appearance of a part at the place

where it ought to appear if the structure was normal, the

symmetry or completeness of the flower is disturbed. This

suppression when confined to the parts of certain verticils

makes the flower unsymmetrical. Thus, in the flowers of

Staphylea there are five parts of the calyx, five petals, five

stamens, and only two carpels ; in many Caryophyllacci?,

as' Polycarpon ond Holosteum, while the calyx and coiolla

are pentanieroi-3, there are only three or four stamens and
three carpels ; in Impatiens noli-metangere the calyx is
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compui..d of three pans, while the other verticils have
five ; in labiate flowers there are live parts of the calyx

aod corolla, and only four stamens , and in Tropxelura
peutaphyllum there are five sepals, two petals, eight

stamens, and three carpels. In all these cases the want of

symmetry is traced to the suppression of certain parts. In
the last-mentioned plant the normal rwrnber is five, hence
it is said that there are tiree petals suppressed, as shown by
the position of the two remaining ones ; there are two
rows of stamens, in each of which one is wanting, and there

are two carpels suppressed. In many instances the parts

which are afterwards suppressed can be seen in the early

stages of growth, and occasionally some vestiges of them
remain in the fully developed flower. By the suppression

of the verticil of the stamens, or of the carpels, flowers

become unisexual, or diclinous, and by the suppression of

one or both of the floral envelopes, monochlamydeous and
achlamydeous flowers are produced. The suppression of

parts of the flower may be carried so far that at last a

flower consists of only one part of one whorl, In the

Euphorbiaceae we have an excellent example of the gradual

suppression of parts, where from an apetalous triaierous

staminal flower we pass to one where one of the stamens

is suppressed, and then to forms where two of them are

wanting. Wo next have flowers in which the calyx is sup-

pressed, and its place occupied by one, two, or three bract«

(so that the flower is, properly speaking, achlamydeous),

and only one or two stamens are produced. And finally,

we find sterile flowers consisting of a single stamen with a

bract, and fertile flowers consisting of a single carpel with

a bract. There is thus traced a degradation, as it is called,

from a flower with three stamens and three divisions of the

calyx, to one with a single bract and a single stamen or carpet.

Degeneration, or the transformation of parts, often

gives rise either to an apparent want of symmetry or

to irregularity in form. In unisexual flowers it is not

uncommon to find vestiges of the undeveloped stamens in

the form of filiform bodies or scales. To many of these

staminal degenerations Linnceus gave the name of nectaries.

In double flowers transformations of the stamens and
pistils take place, so that they appear as petals. In Canna,

what are called petals are in reality metamorphosed stamens.

lu thfi capitulaof Composite we sometimes find the florets

converted into green leaves. The limb of the calyx may
appear as a rim, as in some UmbelUferse ; or as pappus, in

Compositas and Valeriana. In Scrophularia the fifth

stamen appears as a scale-like body, called stammodium , in

other Scrophulariacese, as in Pentstemon, it assumes the form

of a filament, with hairs at its apex in place of an anther.

Cohesion, or the union of parts of the same whorl, and
adhesion, or the growing together of parts of difl'erent

whorls, are very common causes of change both as regards

f.)rm and symmetry. Thus in Cucurbita the stamens are

originally five in number, but subsequently some cohere, so

that three stamens only are seen in the mature flower.

Again, amongst Malvaceje the stamens cohere by their

margins. Cases of what are called gamopetalous corollas,

gamosepalous calyces, ic. , must be distinguished carefully

from such a process as this , for in these cases the parts

were never free from one another, but developed from the

very first as one mass , and the same caution 13 necessary

in many instances of so-called union of stamens, which are

really cases of branching. Adhesion is well seen in theg^no-

ttemium of Orchids, where the stamens and ovary adhere; and
in flowers where the stamens are perigt/nous, i.e., are ad-

herent to the calyx. In Capparidaceac the calyx and petals

occupy their usual position, but the axis is prolonged in

the form of a gynophore, to which the stamens are united.

Cohesion and adhesion are rare amongst Monocotyledons.

Multiplication, or an increase if the nurcber of parts.

-1—7*

gives rise to changes in plants. We have ali-eady alluded

to the interposition of new members in a whorl. This
takes place chiefly in the staminal whorl, but usually the

additional parts produced form a symmetrical whorl with

the others. In some instances, however, this is not the

case. Thus in the Horse-chestnut there is an interposition

of two stamens betwixt the other whorl, and thus seven
stamens are formed in the flower, which is unsvmmetncal.

Parts of the flower are often increased by a process of

dedupttcation, unliiung, dilamination, or chorization, i.e.}

the splitting of a part so that two or more parts are formed
out of what was originally one. This is believed by some
to take place in a remarkable degree in the case of append-
ages to petals. Thus, in Ranunculus, the petal has a scale

at its base, which is looked upon as a mere fold of it.

This fold may in some tases be more highly developed, as

in Caryophyllacese, and in Crassula rubens (fig. 172, a).

Others refer such cases to the formation, of outgrowths
similar in nature to the ligule in Grasses. In Cruciferous
plants a case of chorisis is said to occur. There the
staminal whorl consists of four long stamens and two short

ones (telradynamous). The symmetry in the flower is

evidently dimerous, and the abnormality in the andrcecium,

where the four long stamens are opposite the posterior

sepals, IS said to take place by a splitting of the filaments

of two stamens into four , and thus the two long stamens
on each side are, by gemmation, normally one. This view
is supported by cases in which the filaments of the long

stamens are more or less united ; also by cases in which
the shorter filaments exhibit tooth-Uke processes on both

sides, while the longer ones have them only on the outer

side. In such cases the two long filaments, if united, would
present the same appearance as the shorter ones, and occupy

their usual position of alternation with the petals. In some
instances, by peloruation, it is found that tetradynamous

plants become tetrandrous, with stamens of equal length

alternating with the petals. Many cases of what was con-

sidered chorisis are in reality due to the development of

stipules from the staminal leaf. Thus in Dicentra and
Corydalis there are six stamens in two bundles ; the central

one of each bundle alone is perfect, the lateral ones have

each only half an anther, and they are really stipules formed

from the staminal leaf. Branching of stamens also produces

apparent want of symmetry , thus, in the so called poly-

adelphous stamens of Hypericaceae there are really only fivo

stamens which give off numerous branches, but the basal

portion remaining short, the branches have the appearance of

separate stamens, and the flower thus seems unsyrametrical.

Cultivation has a great effect in causing changes in the

various parts of plants. Many alterations in form, size,

number, and adhesion of parts are due to the art of the

horticulturist. The changes in the colour and forms of

flowers thus produced are endless. In the Dahlia the

florets are rendered quilled, and are made to assume many
glowing colours. In Pelargonium the flowers have been

rendered larger and more showy ; and such is also the case

with the Ranunculus, the Auricula, and the Carnation.

Some flowers, with spurred petals in their usual state, as

Columbine, are changed so that the spurs disappear , and

others, as Linaria, in which one petal only is usually

spurred, are altered so as to have all the petals spurred, and

to present what are called pelorian varieties.

As a convenient method of expressing the arrangement Flii

of the parts of the flower, floral formulae have been devised, 'friui-v

Several modes of expression are employed. The following

IS a very simple mode which has been proposed :—The
several whorls are represented by the letters S sepals, P
petals, St stamens, C carpels, and a figure marked after each

indicates the number of parts in that whorl. Thus the

formula SjPjSt.C^ means that the flower is perfect, and has
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pentainerous symmetry, the whorls being Mumeruus. Such

1 flower as that of Sedum (fig. 180) would be represented

3V the formula SiPjSls+jCj, where Stj + j indicates that

th( staminal whorl consists of two rows of five parts each.

A flower such as the male flower of the Nettle (fig. 188)

would be expressed S,P„St,C„. It is also possible to indi-

cate, in cases where members of a whorl are absent, which

of them are wanting ; thus, in the flower of an Orchis we

have SjPjStj+oCj. Here Stj+o indicates that the anterior

5tamen of the outer row is present, the other two stamens

of the row, marked as dots, are wanting, as also all the

stamens of the inner row. In Cypripedium, on the other

hand, the formula is SjPjSto+jCj, for here all the stamens

of the outer row and the anterior one of the inner row are

absent. When no other mark is appended the whorls are

supposed to be alternate ; but if it is desired to mark the

position of the whorla special symbols are employed. Thus,

to express the superposition of one whorl upon another, a

line is drawn between them, e.g., the symbol SjP,
|
St^C,

13 the formula of the flower of Primulacea;. To indicate the

interposition of a row of parts in a whorl a dot is placed

between the coefficients, thus SjPjSt^.jC, indicates that an

extra row of five stamens has been interposed between those

already in existence. To represent adhesions and cohesions

leads to complicated formula, but in many cases cohesion
A A A

can be easily indicated. Tlius in the formula S^P^StjCj, we
have the arrangement of the parts of the flower in Veronica

indicated, the sepals and the petals being united and the two

carpels also being united into one pistil. ..The papilionaceous

flower, of which fig. 186 is a diagram, may be formulated

S^PjEtj-^ + jiC,. We thus learn that there are five sepals

united, five free petals, ten stamens in two rows, of which

rune are united and one is free, and there is one carpel.

When the parts of the flower are arranged spirally on the

floral axis, as in Magnoliaceae and other flowers, the formula

is prefixed by a curved line thus C—p, and then the angle

of divergence of the members may be marked in addition to

their number. Many other points in the arrangement of

the flower may be attached to the formula by different

symbols, according to the object which one has in view

FiK. 1 fig. 189 fig. 190

r^o. 188.—Tetromeroiis male (unisexual) flower of the Nettle {Vrtiea). It is iii-

coropiete, as it wants petals ori'l pistil ; and It Is said to be nionochlamydeoiis
One sepal Is next the axis, and Is called posteuor or superior, another is next
the bract, called anieilor oi inleiior, and two are lateral, that Is, to the right
nnd left of the axis

1 •; 189 —DlaRram 10 illustrate valvnlaror valvate tpstivatlon, in which thepaits
me placed in a circle, without overlapping or folding

Sir, 190—Diagram lo illustrate indupliealive or induplicate (estivation. In which
the parts o^^hc TerticU are aliirhtly tiuned Inwards at the edRca

To the nower-lmd the name alabaslms is sometimes
given, and its period of opening has been called tnithesi.'!,

whilst the manner in which the parts are arranged with
respect to each other before opening is the ceslivalio- or

prailarotion. The latter terms are. applied to the flower-

btid in the same way as vernation is to the leaf-bud, and
distinctive names have been given to the difl'eront arrange-

ments exhibited, both by the leaves individually and in

their relations to each other. As regards each leaf of the
flower, it is either spread out, as the sepals in the bud of

the Linte-treA. or folded upon itself (conduplicate), as in

the petals of some species of Ly.simachia, or slightly

fold'M inwi*r.^o or ontwn^d^ nt. t)>« edt'es. as ii> t.lift cAK'jt

of some species of Clematis, and ol some herV^aceous

plants, or rolled up at the edges (involute or revolute), or

folded transversely, becoming crumpled or tomigaled,

as in the Poppy. When the parts of a whorl are placed

in an exact circle, and are applied to each other by their

edges only, without overlapping or being folded, thus re-

sembling the valves of a seed-vessel, .the sestivation is

valvate, as in the calyx of Guazuma ulmifolia (fig. 189).

The edges of each of the parts may be turned either

inwards or outwards , in the former case, the aestivation is

induplicate, as in the corolla of Guazuma ulmifolia

(fig. 190), in the latter case, redvplicate, as in the caljTt

of Althsea rosea (fig: 191). AVhen the parts of a single

w^horl are placed in a circle, each of them exhibiting a

torsion of its axis, so that by one of its sides it overlaps its

neighbour, whilst its side is overlapped in like manner by

that standing next to it, the .tstivation is ticisled or

amtortive, as in the corolla of Althsea rosea (fig. 192).

This arrangement is characteristic of the flower-buda of

Fig. 191. Fig. 192. Fig. 193.

whichFig. 191.—Diafrram to illustrate reduplicative or reduplicate s-jtivation. in i

the parts of the whorl are slightly turned outward* ut Ihe edpea
Fig. 19'J — DiaRram to illustrate contoiiive or twisied jesrivation. in which
the parts of the whorl are ovei lapped by each other in luin. and me twisted on
their axis.

Fig. 193,—Diagram to illustrate Ihe quincuncial estivation, in whirfi the parts
of Ihe flower arc arranged in a spiral cycle, so that I and 2 are wholly ex-
ternal, 4 and 6 *ri» internal, and 3 is partly external and partly overlapped
by 1.

Malvaceae and Apocynacear, and it is also seen in Con-

volvulacese and Caryophyllaceie. When the flower expands,

the traces of twisting often disappear, but sometimes, as

in Aptxynaces, they remain. Those forms of sestivation

are such as occur in cyclic flowers, and they are included

under circular aestivation. But in spiral flowers we have

a diflferent arrangement, the leaves of the calyx of Camellia

japonica cover each other partially like tiles on a house.

This aestivation is imbricate. At other times, as lu the

petals of Camellia, the parts envelope each other completely,

so as to become convolute. This is also seen in a transverse

section of the calyx of Magnolia grandiflora. where each of

the three leaves embraces that within it. When the parts

of a whorl are fi^e, as occurs in manv DicotyledonSjand

fig 194. Fig 195.

Fic 194.—Diagram to Illustrate Imbrlcalive or tmbrtcatcd ipstlvation. tn which
the parts are arranged in a spiral cycle, following the order indicated by the
figures 1. 2, 3. 4, i.

Flc. 195.—Diagram of a paplllonaccons flower, showing TexlUat7 sestlt-alion I

and 2, tlieaUT or wings: 3. a part of the ca'ina or It.'cl; 4, the vexIHimi or stan-

dard, which, in place of being Intemal. as niaiktd by the dotted line, becomet
cxtcnral; 6, the remaining part of the keel, Tlie arAer of the cycle is Indi-

cated by the figures.

the imbrication is sucn that there are two parts external,

two infernal, and a fifth which partially covers one of th«

internal parts by its margin, aud is in its turn partially

covcied by one of the extern.al parts, the aestivation is

gvinni7tcial (fig. 193). This quincunx is common in the

I corolla of Rosacea* Tn fie. 194 a section is irivcn nf 'he
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bud of Anii.ruirniiii iimjus, sliowir.jj the imUricaii; si^iral

iriangement. In this case it "ill be seea that the puit

marked 5 has, by a slight change m position, become
ovcrfapped by I. This variety of imbricate aestivation has

betii termed cocMcar. In tiowers, such as those of the

Pi:a (fig. 187), one of the parts, the vexillum, is often large

and folded over the others, giving rise to vexillary a'Stiva-

tioii (fig. 195), or the carina may perforin a similar oliice,

and then the restivation is cardial, as in the Judas tree

'CetcLs Silhiiiastrum). The parts of the sevnral verticils

jfttn differ in their mode of estivation. Thus, m
Malvaceas the corolla is coiitortive and the calys valvate,

or reduplicate ; in St John's-wort the calyx is imbricate,

and the corolla contortive. In Convolvulaceae, while the

Corolla 13 tv.isted, and has its parts arranged m a circle,

the calyx is imbricate, and e.xhibits a spiral arrangement.

In Guazuma the calyx is valvate, and the corolla indupli-

cate. The circular aestivation is generally associated with

a regular calyx and corolla, while the spiral sstivations

are connected with irregular as well as with regular forms,

T. Protective ORG/.ris.

f. Cali/x.

The calyx is the external envelope o( the flower, and

Consists of verticiUate leaves, called se/jah, folio/a, ut /jhylla.

These calycine leaves are sometimes separate from each

Huer, at other times they are united to a greater or less

iMem , 111 the former case, the calyx is dialysepaluus or

ilciUherosepaloiis, polysepatouJi or polypliylluus, or apo-

tcpaloas , in the latter, r/timosepolovs or yamoph i/llous, mono-

fpalous or monophytlijua, or synsepaluus. The divisions

jf the calyx present usually all the characters of leaves, and
\n some cases of monstrosity they are converted into the

ordiruiy leaves of the plant. Their structiire consists of

cellular tissue or parenchyma, traversed by vascular

bundles, in the form of ribs and veins, containing spiral

vessels, which can be unrolled, delicate woody fibres, and
other vcs.sels, the whole being enclosed in an epidermal

covering, having stomata and often hairs on its outer

surface, which corresponds to the under sido of the leaf

III the great divtsiuns of the vegetable kingdom the venn-

lion of the calyx is similar to that of the leaves,—parallel

In Monocotyledons, reticulated in Dicotyledons. The
leaves of the calyx are usually entire, but occasionally they

are cut in various ways, as in the Rose, and they are some-

times hooked at the margin, as in Kumex uncatus. It is

rare to find the leaves of the calyx stalked. They are

usually sessile leaves, in which the vagin.d portion is only

slightly developed, and frequently the laminar part is alone

present. Sepals arc generally of a more or less oval,

elliptical, or oblong form, with their apices either blunt or

acute. In their direction they are erect or reflexed (with

their apices downwards), spreading outwards (ilnerijent'or

pululuus), or arched inwards {cottntmiit). They are usually

of a greenish colour, and are cailed foliaceotis or /lataceous,

but sometimes tbey are coloured, as m the Fuchsia,

Trop:eohini. GlobeHower, and Pomegranate, and are then

callfd peUiliiiil. Whatever be its colour, the external

enve/ope of the flower must be considered as the eah'x.

The nature of the hairs on the calyx gives rise to terms

similar to those already mentioned as applied to the surfaces

of other parts of plants. The vascular bundles someimies
i'orm a proniinent nb, which indicates the middle of the

eepal ; at other times they form several ribs. The venation

is useful as pointing out the number of leaves which con-

Btitute a gamosepalous calyx. In a polysepalous calyx the

aumber of the parts is marked by Greek nuaierals prefixed.

Thus, a calyx which has three sepals is tmsupaluus ; one with

fi'"*» sen.'ils ia ventftseijalnti* or Dcrifaiihv'lons 1^1»a serials

occasionally are of different forms and sizes. In Aconite

one of them is shaped like a helmet, and has been called

gaUale. In a gamosepalous calyx the sepals are united in

various ways, sometimes very slightly, and their number is

marked by the divisions at the apex. These divisions eithei

are simple projections in the form of acute or obtuse

teeth ; or they extend down the calyx as fissures about half-

way, the calyx being Irijid (thre-i-cleft), (j!ii'iqt(ejid (five-

cleft), (fig. 196), &c., according to their number , or they

reach to near the base m the for.ii of partitions, the calyx

being trtpartile, ijuaanpartite, i/uiii'iiiepartile, &c. 'I ho

union of the parts may be complete, and the calyx may be

qidte entire or (runcate, as in some Correas, the venation

being the chief indication of the different parts. The
cohesion is sometimes irregular, some parts uniting to a

greater extent than others , thus a two-lipped or laiuin

calyx 13 formed, which, when the upper or posterior lip la

arched, becomes ringent. The upper lip is often composed

i-f tliroe parts, which are thus posterior or next the axis,

vhile the lower has two, which are anterior. Tlic part

formed by the union of the sepals is called the lul.,r of tlnj

calyx ; the portion where the sepals are free is the limh

Occasionally, certain parts of the sepals undergo'tnarked

enlargement. In th" Violet the calycine segnienis

(lannice) are prolonged downwards beyond their inse^tioD^

and in the Indian Cress (Tiop<eolum) this prolongation i«

111 the form of a spur [/il-.ir). formed by three sepals , in

Delphiiuuui It IS formed by one When one or more sepals

are thus enlarged, the calyx is <akarute or spurred. In

Pelargonium the sjjur from one of the sepals is adherent to

the llower-stalk. When an epicalyx is present, as in tha

.\Ialhiw order, the tlu«er appears to be piovided with a

double caly.i, and has been denominated calicutau. De-

generations take place in the calyx, so that it becomes dry,

M-aly, and filumaceous (like the glumes of grasses], asm the,

Paish tribe , hairy, as in ComposiUe ; or a ineie rim, as iu,

some Umbellifcr^ and Acanthace.e, and iii Madder ^Rubia !

tiiiclijruin, fig. 198), when it is called ubsolde or niargmatr.

Ill L)iplula;ua It is redui-Bd to five scales. In Composite,

Fig. 197 Fi,!. 19S Fig. ?on

Fig. lye,—Uainoscpalou» Ove-lootncd (qulnaut-Jiiuu,*. inivx ol Catr.p.i,*

f iQ ''i-i; —Ipathciy pnppus altHChcd 10 tne Injll ot Suls;ify i TViiy^poflon fioni

fifttu<) lliv vyl\ ^ iLitiffts til the liuil, anil its hint) is iiappose

Fiii. |ys.—Ciit>x yi Mit.liJ'rr (/?u6i(i). adliticnl to the pislil. iin limb aypcunni/ lo

ihe (oilTl ol h nm. The rulv^ Ijcujleii obaolcle.

fic. isa—Coilucous calyi o( Poppy ./-upm-Ti " i" .lomoosea di i»o n,—'
wtiicll Ittll of( bcloiu the portals *:xpnml.

Fic ?00— tUnditi-f-lllte calyx I'i ihi* W inter Cherry (/^AvJa'ts A'Krsrr,^!). laid open

to show the nioUe m "huh it suiroululs Uit Iruit eilhout uilheruiu to it, llie

calyi IS peisistenl.bulLotaJherent. U ealorges allct the llo»er wilheis. ««<l

Is called Hcciesccnt.

Dipsacacere, and Valenanaces, the calyx is attached to the

pistil, and Its limb is developed m the form of hairs called

pafDus (fig.197). This pappus is either simple intlaut at
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Fl'itfVi.ii featbery (plumose). In Valeriana the superior calyx is at

first an obsolete rim, but as the fniit ripens it is shown to

consist of hairs rolled inwards, which expand so as to waft

the fruit The calyx sometimes falls off before the flower

fij><^ 1. expands, as in Poppies, and is radurous (fig. 199) ; or along

with the corolla, as in Ranunculus, and is deridnous ; or it

VI.. ri I remains after flowering, as in LabLitoe, Scrophulariacete, and
Coraginnccn; ; or its base only is persistent, as in Datura
Stramiiniiim. In Eschscholtzia and Eucalyptus the sepals

remain united at the upper part, and become disarticulated

at the base or middle, so as to come off in the form of a

lid or funnel Such a calyx is operrulate or calyptrate.

The existence or non-existence of an articulation determines

• the deciduous or persistent nature of the calyx. In the

rase of Eschscholtzia the axis seems to be prolonged so as

to form a sort of tube, from which the calyx separates. In

Eucalyptus the calyx consists of leaves, the laminre or

petioles of which are articulated like those of the Orange,

and the separation between the parts occurs at this articu-

lation. The receptacle bearing the calyx is sometimes
united to the pistil, and enlarges so as to form a part of

the fruit, as in the Apple, Pear, Pomegranate, Gooseberry,

.(ic In those fruits the withered calyx is seen at the apex.

Sometimes a persistent calyx increases much after flowering,

and encloses the fruit without being incorporated with it,

becoming accresroil, as ifl various species of Physalis

/fig. 200); at other times it remains in a withered or

marrescent form, as in Erica; sometimes it becomes inflated

or vesi'^vlar, as in Sea Campion (Silene niaritima).

2. Corolla.

The corolla is the more or less coloured inner Horal

envelope, forming the whorl of leaves between the calyx

and the stamens. It is generally the most conspicuous

whorl. The gay colours alid fragrant odours of flowers are

resident in it It is present in the greater number of

Dicotyledons. Petals differ more from leaves than sepals

do, and are much more nearly allied to the staminal whorl.

In some cases, however, they are transformed into leaves,

like the calyx, and occasionally leaf buds are developed in

their axil. They are seldom green, although occasionally

that colour is met with, as in some Cobseas, Hoya viridiflora,

(jonolobus viridiflorus, and Pentatropis spiralis. As a rule

they are highly coloured, the colouring matter being con-

tained in cells, and differing in its nature from the

chlorophyll of the leaves. As regards their structure petals

consist of cellular tissue, traversed by true spiral vessels

and thin-walled tubes. In delicate flowers, as Convolvulus

and Anagallis, these vessels are easily seen under the

microscope Petals do not usually present numerous layers

of cells like the leaves, neither is the epidermis always

distinct, although in some instances it may be detached,

especially from the surface next the calyx. The cuticle of

the petal of a Pelargonium, when viewed with a J or J-inch

object glass, shows beautiful hexagons, the boundaries of

which are ornamented with several inflected loops in the

sides of the cells

On the outer surface of petals, rorrtsponding to the lower

side of leaves, stomata are sometimes found. Petals are

generally glabrous or smooth ; but, in some instances, hairs

are produced on their surface. Petalino hairs, though

spnrsp and scattered, present occasionally the same arrange-

raent us those which occur on the leaves ; thus, in BombacesE

they arc stellate. Coloured hairs are seen on the petals of

Mcnyanthes, and on the segments of the [)erianth of the

Iris Although petals are usually very thin and delicate

in their texture, they occasionally become thick and fleshy,

as in Stapclia and Rafllesia ; or dry, as in Heaths ; or hard

and sliir. as in Xylopia. A petal often consists of two
[>niiii)n>i— the '' wer nanow, icseinblinc the petiole of a leaf.

and calRd the um/uU or claw ; the upper broader, like tue

blade of a leaf, and called the lamina or livh. These pans
are seen in the petals of the Wallflower (fig. 201), where c

is the claw and / the limb. The claw is often wanting, as in

the Crowfoot (fig. 202) and the Poppy, and the petals are Pl»t« I

then sessile. Petals having a claw are iingniculate. Accord-
ing to the development of veins and the growth of

cellular tissue, petals present varieties similar to those

already noticed in the case of leaves. Thus the margin is

cither entire or divided into lobes or teeth. These teeth

sometimes form a regular fringe round the margin, and tlie

petal becomes Jimbriated, as in the Pink ; OTlanniatol, as in

Lychnis Flos-cuculi ; or cresffrf, as in Polygala. Sometimes
the petal becomes pinnatifid, as in Scliizopetalum. The
median vein is occasionally prolonged beyond the summi'

Fig. 205.

Fio 501 —Unpuiculate or stalked petal of Wallflower (Cheiranthtu Chtirf) r. Uie
claw or unpuis; ', Ihe bliirte oi lamina.

Fig "20 J —Petal of Crowloot (/?tiiuficu/uj). without a claw.nnd thus resembllag •
aessilc leaf. At the base cl the pot-il a nectai-lferous scale is seen.

Fio. 203 —Tubular petal of Hellebore (^«//<6ona). formed by folding and adhesion.
In the same manner as pitchers

Fio 204,—Hom-like hollow petal of Columbine {AquUtgia vulyarix), formed by
folding and adhesion of the edpes.

Fig 203 — Part of the flowei of Aconite (Aeonitttm tfaftllui), showing two Irre-

gular hom-like petals p. supported on grooved stalks o. These used to \m
called nectanea f. the whorl of stamens Inserted oD the thalamus, ajul sur-
rounding the pistil.

of the petals in the form of a long process, as in

Strophanthus hispidus, where it extends for 7 inches ; and
at other times it en Is in a free point or C!(j;pi.s, and the petal

becomes cuspidate ; or the prolonged extremity is folded

downwards or inflexed, as in Umbelliferae, so that the apex

approaches the base. The limb of the petal may be fl.it or

concave, or hollowed like a boat. In Hellebore the petals .

become folded in a tubular form, resembling a horn

(fig 203) ; in Aconite (fig. 205) some of the petals resemble

a hollow-curved horn, supported on a grooved stalk ;
while Id

Columbine (fig. 204), Violet, Snapdragon, and Centrunthus,

one or all of them are prolonged in the form of a spur, and

are ralcarnic. In Valeriana, Antirrhinum, and Corydalis, pu^^ Ml
the spur .is very short, and the corolla or petal is said to be

gibbous, or saccate, at the bose.

A corolla rarely consists of one petal, and when this

occurs, as in Araor]ilia, it depends on the abortion or non-

development of others. Such a corolla is vnipetaloui, a

term quite distinct from monopetalous. A corolla is

dipetnloiis, Iriprtalou.^, letfipclalous, or penlnpelalous,

according as it has two, t!>ree, four, or five separate petals.

The general name of polypctalo-iis, dtalypetalous, eleuthero-

jvtaUms, or apopclalout, is given to corolla.s having separate

petals, while monopctalnus, pavinpctalous, or syvi/>etnlov.t is

applied to those in which the petals are united. This

union generally takes place at the base, and extends more
or less towards the apex ; in Phyteuma the petals are

united at their apices also In some polypetalous corollaa,

a.s that of the Vine, the petals are separi>t«> nt tlic bpse, anj
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adhere by the apices. When the petals are equal as regards

their development and size, the corolla is regular , when
unequal, it is irrejular. When a corolla is gamopetalous,

it usually happens that the claws are united into a tube,

while the upper pirts are either free or partially united, so

as to form a common limb, the point of union of the two
portions being the faix or throat, which often exhibits a

distinct constriction or dilatation. The number of parts

forming such a corolla can be determined by the divisions,

whether existing as tejth, crenations, fissures, or partitions,

jr if, as rarely happens, the corolla is entire, by the veiia-

:ion. The union iiay be equal among tho parts, or some
may unite more than )ther3.

Amongst regular polypetalous corollas may be noticed

the rosaceous corolla (fig. 206), in which there arc five

spreading petals, having no claw."), and arranged as in the

single Kose and PotentiUa ; the caryojihyltaceous corolla, in

which there are five petals with long narrow tapering claws,

as in many of the Pink tribe ; the alsinaceotts, where the

claw is less narrow, and there are distinct spaces between

the petals, as in some species of Chickweed ; the crvafurm,

having four petals, often unguiculate, placed opposite in the

form of a cross, as seen in Wallflower, and in other plants

called crncifernns. Of irregular polypetalous corollas the

most marked is the papilionaceous (fig. 187), in which there

are five petals;—one superior (posterior), st, placed next to

the axis, usually larger than the rest, called the vexdlum or

standard; two lateral, a, the a/cc or wings; two inferior

(anterior), partially or completely covered by the alas, and
often united slightly by their lower margins, so as to form

a single keel-like piece, car, called carina or keel, which em-
tyaces the essential organs. This form of corolla is charac-

teristic of British Leguminous plants. Among the irregular

polypetalous corollas might be included the orcliideova

(fig. 207), slthough it is really the perianth of a Moniv
cotyledon. This perianth consists of three outer portions

equivalent to the calyx, and three inner parts alternating

with them, constituting the petals. The latter are often

very irregular, some being spurred, others hooded, ic;
and there is always one, called the labetlum or lip /, which
presents a remarkable development, and gives rise to many
of the anomalous forms exhibited by these flowers

rig 203.

Fi:;. 203
^o 71« — RoBiirvous rnrolla o( the Strawberry iFmffai'vi vttea), composed of (Ire

patHli without cluws
Fio 207 —Flower of Twayhlade (Lutfro otiMj, seen in front, showing a targe

btfld labellum ', winch Is different fiom the other flvedlvisionaof the perianth
The divisions of the pe.lanth are In two rows of three each. The eescntial

orsans of leprndiiction are placed on a column opposite the labellum. The
perlnnth is lrrct;iilar polj'phyllous, and is denominated orchldeous.

Flo 3U8 — Ri't'iilar f^ninopetalous bell shsDeu (campanulate) corolla of Harebell
{C'tmpantJa rclundt/oltai- It ts composed of five petAls united Th« ovary is

Inferior, and is united to the calys c.

Regular gftiuopetalous corollas are sometimes caw^xinu/ure

or bell shaped, as in Campanula rotundifoliu (fig .208).

in/v"dfli)uli/oriP ot funnel hh'tpfd. vxlieri ''f tu^-r '« \'^*^ m

inverted cone, .ind the limb becomes more expanded at thi

apex, as in Tobacco ; hypoa-alenfwm or salver-shapeJ,

when there is a straight tube surmounted by a flat spreading

limb, as in Primula (fig. 209) ; tubular, having a long

cylindrical tube, appearing continuous with the limb, as m
Spigelia and Corafrey ; rotate or wlieel-shaped. when tho

tube is very short, and the limb flat and spreading, as in

Myosotis (when the divisions of the rotate corolla are very

acute, as in Galium, it is sometimes called strltntc or stni-

like) ; urceolate or urn-shaped, when there is scarcely any-
limb, and the tube is narrow at both ends, and expanded
in the middle, as in Bt:llheath (Erica cinerea). Some of

these forms may become irregular in consequence of certain

parts being more developed than others. Thus, in Ve-

ronica, the rotate corolla has one division much smaller

than the rest, and in Digitalis there is a slightly irregular

campanulate corolla which some have called digitutifurm 9'\:r XJ
Of irregular gamopetalous corollas there may be mc-ntiouctl

the labiate or lipped (fig. 210), having two divisions of.

the limb in the form of what are called labia or lijis (the

upper one, u, composed usually of two united petals, and the

lower, I, of three), separated by a hiatus or gap. In such
eases -the tube varies in length, and the parts in their union
follow the reverse order of what occurs in the caly.x. wheie
two sepals are inited ii: the lower lip, and three in the

upper. When he upper lip of a labiate corolla is much
arched, and the ips separ.tti^d by a distinct gap, it is called

ringent (fig. 210). Tho labiate corolla characterizes the

Fig. 209.

Fig 211

Flo ?n9— Rccular camopetAlous aympetalous Ii.vpoci-ateriform corolla of ClsMp

i/'Mmii/(j c/«i//orl. c.cjijjl; p. corolla, f, tube of corolla . /.limb. a. nnibets

Flo. 210.— Irrcpniar pnmopetalous labiate corolla of the Dcadnelllc iLatmum
album}. The upper lip o Is composed of two petals united, the lowei lip I. ut

three. Between the two lips (labia) there is a gap (hiatus). The Ihiontistl.o

part where the tube and the labiate :imb Join From the arching of the upper

lip thi5 corolla is called riORcnL
Fio 211^—IrropuJar pamopctalons llguJale flower of Rnitwort (.e.-nrcir) It is a

tubular Horct. split down on one side, with the united petals fnrining a slrup-

like projection t. The lines on the flat portion indtcnic the diviiions of tha

live petals From the tubular portion below, the birtd style piojccis shuhtly

The terete fruit iochKnium) a is surmounted by pilose jiappiis. which is the

metamorphosed calycino limb The flower is female, having no BUmcna

natural order Labiatae. When the lower lip is picssed

against the upper, so as to leave only a chink or rictus

between them, the corolla is said to be personate or maslc-

like, as in Frogsmouth, Snapdragon, and some otiiet

Scrophulariacete, and the projecting portion <•! the

lower lip is called the palate. In some corollas the two

lips become hollowed out in a remaikable manner, us in

Calceolaria, assuming a slipper-bke app&irance, similar to

what occurs in the labellum of some Orchids, as (,"ypn.

pedium. The calceolale corolla of Calceolaria may be coo

sidered as consisting of two slipper-like lips When i

tubular corolla is split in such a way as to form a strap like

process on one side with several tooth-like pnj .•cliuns at

lU apex, it becomes lujulale. or urop shaped (Uif 2111
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^This corolla occni-s m many i. uiiipusite pUiiis, aa in the

Plai Li. florets of Dandthon, D,u»y, ajid Chicory. The number of

•bvisionsat the apex jndicates the number of united petals,

/ome of which, however, may be abortive. Occasionally

jome of the put.ils become more united than others, and

ihen the corolla a.ssumcs a bilabtale, or two-lipped form,

&3 seen m the division of C'oinpositae called Labiatiflor.-e.

In Ornsios and Sedges, in place of verticillate leaves

forming the flower, there are alternate scales or glumes

Tlie llowcrs of Grasses usually occur in spikelets (fig. 212),

which consist of one or two glumes a, covering several

H 'wers b. The spikelets are associated in splices tr

panicles. In Wheat these spikelets are arranged alternately

along a cnramon raclus. Each spikelet consists of two

empty glumes «, a, having the form represented in fig.

212, and enclosins flowera composed of scales {paltic

fii?. 212. Fig. 213 Fig 214.

Fio Ht .— .\ ^piUckt of Wliciit ( 7^ itifii'") ounslstinn of two Rlumcs n. a. enclosmp
oeveral (Inwcis 6. ft. ..Iinh ajc roniim.i-il ol ?wo pales f^ialotPi covering llt,f

casenliftl oitrniis of it'iirfnluctioii I he Slnini-ns * tiang out by long, aleniler

thrcaU like liliinicnis. The individual gliuncs and paJuw ai-e placed alUrnatcly
on tlic Hnral axi8.

fio ?13— Howcr of Out (Avtnti saliva), with the two .(flumes, and the outer
glUTTielln 01 pnlea removefi Ttie Inner gluinella. tlowerlnA glume, or palea pr.

19 seen, of n lunceolule fonn. and bldciitfttc ni the apex By leiiiovlng the oulei
plumcll.'i there tire seen two scitlea (lodlcula?. witiarax) sq, with the thiee
pl'ifTi. ns "Old two feathery styles

Flo ^14 — Pislilllfeioinor pi.sliltaie flower of o Sedge (Car-ej) .'Ith a sinirte i;Iame
or scale I The pistil Is covered liy an iirceolate glumaceeus bag o. called
perliryniuin. There IP one atyle tt. with three stigmaaat Its eunimiL

or 'jlumrllrr), which are placed at different heights in an

alternate manner In the flower of the Oat (fig. 213),

after removing the outer pale or glumellce, the inner one

pi 13 seen with two scales {lodiculce or squajuce) sq, at the

base, enclosing the essential organs of reproduction. The
paleae of grasses are called by some flowering glumes,

while hypogyiious scale!) (lodicula") within them are con-

sidered as the rudimentary perianth. In Wheat (Triticum)

there are two empty glumes and two flowering glumes,

or, as some say, one flowering glume and one pale In the

Oat (Avena) there are two empty glumes, usually three

/lowering glumes with awii.o, and two lodictiles representing

;ho perianth. In Sedges (Carices) the male flowers are

bi./«'nc on scales, and so are the female, as shown in fig. 2H,
111 which the scale i is placed on one side. Within the

>cale the female flower is situated, having ,» peculiar bag-

like covering m, termed perigynium.

The parts of the corolla frequently adhere to those of

:lic calyx, and any change in the latter causes also an
ilioration in the former. Petals are sometimes suppressed,

and sometimes the whole corolla is absent. In Amorpha
and Afzelia the corolla is reduced to n single petal, and in

some other Leguminous plants it is entirely wanting. In
the natural order Ranunculaceie, .some ijcncra, such as

Sannnculus, Globo-flower, and Pa'ony, have both calyx and
corolla, while others, such as Clematis, Anemone, and
Caltlia, have only a coloured caly.^. Flowers become
flouble by the multiplicatiou of the parts of the corolline

whorl. This arises in general from « Tetainoruhosis of the

biaiin;iis. Union of ..eparale l!o» i-rs (•y«i('<'/i'.i; occasion

ally occurs, tind the adhesion whn:li thus lakes plate

ciuses various clianges in the whorls. Fliwurs may be

united by their peduncles, as seen in some anomalous
specimens of Dandelion, Hyacinth, and Centaury , or by

their outer parts, such as the calyx. At other times there

IS a complete fusion, as it were, of all the parts of the

flowers, some continuing; normal, others being suppressed

or abortive.

Certain abnormal appearances occur in the petals of soma Nectm^s

flowers, which received in former days the name of ntrtarut.

The term nectary was very vaguely applied by Liiin.-T;u3 to

any part of the flower which presented an unusual aspect,

as the crown ('.orouu) of Narcissus, the fnuges i.f the

Passion-flower, etc. If the name is retained it ought pro-

perly to include only those parts which secrete a hon..y-like

matter, as the glandular depression at the base of the

penanth of the Fritillary, or on the petal of Ranunculus,

or on the stamens of Rutacese. The honey secreted by

flowers attracts insects, vi'hich, by conveying the polleu ti-

the stigma, efl'ect fertilization. What have usually, how-
ever, been called nectaries, are mere inodifications of some
part of the flower, especially of the corolla and stamens,

produced either by degeneration or outgrowth, or by dila-

minalioii, chorisis. or dednplication. Of this nature are the

scales on the-petals in Lychnis, Silenc, Cynoglossum, and
Ranunculus (fig. 202). Others consider these outgrowths

of the petal to be formed in the same way as tlie ligules of

Gr.asses. Corollas having these scaly appendages are some-]

times denominated (i;)p''wi/icii/o(c. In Cuscuta and Samolus PlstoJI

the scales are alternate with the petals, aud may represent

altered stamens. The parts formerly called nectarle^ aro

mere modifications of the corolla or stamens. Thus the so-

called horn-like nectaries under the galeate sepal of Acriiile

(fig 205) are modified petals, soalsoaie the tubular nectani-i

of Hellebore (fig. 203). The nectaries of Menyanthes ai.J

of Iris consist of hairs developed on the petals. Those ol

Parnassia and the Passion-flower, Stapelia, Asclepias, and

Canna, are fringes, rays, and processes, which are probably

modifications of stamens ; and some consider the crown of

Narcissus as consisting of a membrane similar to that

which unites the stamens in Pancratium. It is sometime*
difficult to say whether these nectaries are to be referred

to the corolline or to the staminal row. The paraphyses of

the Passion-flower, the crown of Narcissus, and the coronet

of Stapelia are referred sometimes to the one and sometimes

to the other. In general, they m.ty be said to belong to

that series with which they are immediately connected.

Some have given names indicating the parts of which they

are modifications, by prefixing the term para, using such

terms as paracorolla and parastemones.

Petals are attached to the axis usually by a narrow base,

but occasionally the base is larger than the limb, as in th«

Orange flower When this attachment takes place by ao

iirticnlation, the petals I'all oH' either immediately aftci

expansion (caducous), or after fertilization (deciduous). A
corolla which is continuous with the axis and not articu-

lated to it, as in Campaiiila and Heaths, may be persistent,

;iiid remain in a witlicr(d or marcescent state wlide the

fiuit is ripening. A gamopetalous corolla falls off in one

piece ; but sometimes the base of the corolla remains per-

sistent, as in Rhiuanthus and Orobanche.

11. Essential Organs.

These organs vire t%e slamnts and the prstil, the latter £sstDti»I

containing the seeds or germs of young plants, and corre- "8"' "'

spending to the female, while the former produces a powder

necessary for fecundation, and is looked upon as performing

•he iiiiTi uf the male. The piestiicc of both is required in
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order that perfect seed may be produced. A fiower may have

B calyx and corolla, but it will be imperfect if the essen-

tial organs are not present. The name of kr-maphrodtte or

iisexual is given to flowers in which both these organs are

found; that of unisexual or diclinous to those in which

only one of these organs appears,—those bearing Stamens

only, being staminiferous or male ; those having the pistil

only, pislilliferous or female. But even in plants with

hermaphrodite flowers it is rare that self-fertUization tikes

place, and this is provided against by the structure of

the parts or by the period oi ripening of the organs.

For instance, in Primula and Linum some flowers have

long stamens and a pistil with a short style, the others

having short stamens and a pistil with a long style. The
former occur in what are called thrum-eyed Primroses, the

latter in those called pin-eyed. Such plants are called

dimorphic. Other plants are trimnrphic, as species of

Lythrum, and proper fertilization is only effected by com-

bination of parts of equal length. In some plants the

stamens are perfected before the pistil ; they are called

proterandrous, as in Ranunculus repens, Silene maritima,

Zea Mays. In other plants the pistil is perfected before

the stamens, as in Potentilla argentea, Plautago m*^or,

Coix Lachryma, and ihey are proieror/ynous fX^nts. Plants

in which proterandry or proterogyny occurs are called dicho-

e/amous. When in the same plant there are unisexual

flowers, both male and female, the plant is said to be

monoecious or monoicous, as in the Hazel and Castor-oil

plant This is indicated by the symbol 6-9 When the

male and female flowers of a species are found on separate

plants, the terra dioecious or dioicous is applied, as in

Mercurialis ai)d Hemp, and the symbol 5 : J is used ;

and when a species has male, female, and hermaphrodite

flowers on the same or different plants, as in Parietaria, it

is polygamous, for which S 9 is the svmbol.

I. Mate Organs in Phanerogams.

The stamens (stamina) arise from the thalamus or torus

within the petals, with which they alternate, forming one or

more verticils or whorls, which collectively constitute the

androecium, or the male organs of the plant. Their normal

position is below the inner whorl or the pistil, and when
they are so placed (Kg. 215, e) upon the thalamus they are

hypogynous. Sometimes they become adherent to the

petals, or are epipetalous, and the insertion of both is

looked upon as similar, so that they are still hypogynous

provided they are independent of the calyx and the pistil.

Frequently the margins of the thalamus bearing the floral

envelopes and stamens elongates, and the gynoecium remains

in the centre of the concave receptacle ; thus the stamens

as it were rise from the calyx, and they surround the

ovary, and are perigynous ; but when the ovary becomes

completely inferior by the growing upwards and inwards of

the receptacle, the parts of the flower rising from its summit,

the stamens are epigynous (fig. 216). Numerous inter-

mediate forms occur, especially amongst Saxifragaceae, where

the parts are hat/ superior or hat/ inferior. In the Orchis

tribe, where' the stamens become adherent to the pistil so

as to form a column, the flowers are said to be gynandrous.

The same i.'« the case in Aristolochia (fig. 217). These

arrangements of parts are of great importance in classifica-

tion. The stamens vary in number, from one to many hun-

dreds. Like the other parts of the flower they are modified

leaves, resembling leaves in their structure, development, and

arrangement. They consist of cellular and vascular tissues.

They appear at first in the form of cellular projections, and

are arranged in a more or less spiral form. In their

general aspect they have a greater resemblance to petals

than to the leaires, and there is often seen a gradual transi-

tion from petals to stamens, especially in spiral flowers, as

Nyniph<ea alba. \VTien flowers beccime double by cultiva-

tion, the stamens are converted into [letals, as in the Paeony.

Came'lia, Kuse, lic. When there is only one whorl the

Kis 215. Fig. 217.

Fio. 215.—Section of » flower of Otrantum RAertianum. c, e, ealyx; p, petals; I;

sumcns. The piitll is composed of OTiir^- 0, and style and stfpmata J. Math*
tonis or thalamus The petals and stamens are hypogynous. aiid the latter an
monadelphoua

KiG. 216.—Section of the flower of ^ra/i'alpinwa. Lettet^ aa In last figure. The
petals and stamens are epigynoua. attached to the toms d, which covers the

summit of the orary. TTie ovary Is adherent to the toms, aid has been laid

open to show Its loculamenta and pendulous onilcs.

Fjo. 217.— Lssentlttl organs of Blrthwort (Mrufo'ocAio). Ahore the ocary ft, are

the stamens united m a column with the style ato.soaa tu be gynandrous. Oi

the summit la the atlgma above the stamens.

Stamens are usually equal in numljer to the sepals of

petals, and are arranged opposite to the former, and alternate

with the latter. The flower is then isoslemoncus. AMien

the stamens are not equal in number to the sepals or

petals, the flower is- anisostemonous. When there is more

than one whorl of stameBS, then the parts of each suc-

cessive whorl alternate with those of the whorl preceding

it. The starainal row is more liable to multiplication o\

parts than the outer whorls. A flower with a single row

of stamens is aplostemonous. If the stamens are double

the sepals or petals as regards number, the flower is

diplostemonout ; if more than double, ;)o/yi(fmonO!«. The

additional rows of stamens may be developed in the usual

centripetal (acropetal) order, as in Rhamnaceae; or they may

be interposed between the pre-existing ones or be placed

outside them, i.e., develop ceutrifugally (basipetally), as in

Geranium and Oialis. AVhen the stamens are neither

equal to, nor a multiple of, the floral envelopes, but are

less numerous, the flower is miostemonous. When the

stamens arc fewer than twenty they are said to be definite,

and the flower is oligandreus ; when above twenty they

are indefinite or potyandrous, and are represented by the

symbol oo. The number of stamens is indicated by the

Greek numerals prefixed to the term androus ; thus n

flower with

1 stamen is Monandrous (Hippuris, Ontranthus)

;

2 stamens is Diandrous (Veronica, Calceolaria, Circffia)

;

3 stamens is Triandrous (Orcssee, Iris, ValerianaJ

;

i stamens is Tetrandrous(Alchemilla, Galium, I'lantago)

;

6 stamens is Pentandrous (Primula, Umbellifenc, Campanula);

6 stamens is Hexandrous (Tulip, Ulium, Juncus)

;

7 stamens is Heptandrous (Trienlalis, Jlorse-chestnut) •

8 stamens is Octandrous (Heath, Fuchsia, Epilobium) f

9 stamens is Enneandrous (Butomus, some Lauracex)

;

10 sUmens is Decandrous (Saxifraga, Diantlius, Oxalis)

;

12 stamens is Dodecandrous (Asarum, Agrimonia, IJeseda) ;

20 stamens is Icosandrous (Strawbcrr>-, Potentilla, CratEgus)

;

Numerous and indefinite stamens is Polyandrous 00 (Poppy).

The simplest form of stamens is seen in C^ycadaceous

plants, where cataphyllary leaves (the scales of the cone) Plate X'

are the starainal leaves, bearing the pollen-sacs scattered over

their \inder surface. The stamen usually consists of two

parts, a contracted portion, often thread-like, termed the
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filament {f\g. 1"0,/), and a broader portion, usually of two

lubes, termed the anther (&g. 175, a), containing a powdery

matter, called jxAleu (p), and supported upon the end of

the filament. That portion of the filament in contact

with the anther lobes is termed the connective. The exact

iriorphological relations of these parts is not definitely

settled. Some consider the filament as representing the

petiole, and the anther as being the folded lamina ; others

again regard the connective as representing the lamina, the

le.'.t of the filament being the petiole, and the anther lobes

as mere appendages of the lamina. The filament is no more

essential to the stamen than the petiole is to the leaf, or

the claw to the petal. If the anther b absent the stamen

13 abortive, and cannot perform its functions. The

anther is developed before the filament, and when the

latter is not produced, the anther is sessile, or has no stalk,

< as in the Mistleto.
' The filament, when structurally considered, is found to

consist of a thin epidermis, on which occasionally stomata

and hairs occur, and a layer of cellular tissue enclosing

a bundle of spiral vessels, which traverses its whole length,

and terminates at the junction between the filament and the

anther. The filaments of Callitriche verna are said to

have no vessels. The filament is usually, as its name

imports, filiform or thread-like, cylindrical, or slightly

tapering towards its summit. It is often, however,

thickened, compressed, and flattened in various ways,

becoming petaloid in Canna, Maranta, Nymphaea alba

(fig. 179) ; subulate or slightly broadened at the base, and

drawn out into a point like an awl, as in Butomus

unibellatus ; clavate, that is, narrow below and broad

above, as in Thalictrum. In some instances, as in Tamarii

gallica, Peganum Harmala, and Campanula, the base of the

filament is much dilated, and ends suddenly in a narrow

thread-like portion. In these cases the base may represent

the sheath or vagina of the leaf, and may give off stipulary

processes in a lateral direction, as in Allium and Alyssum

calycinum. The filament varies much in length and in

firmness. The length sometimes bears a relation to that

of the pistil, and to the position of the flower, whether

erect or drooping. The filament is usually of sufficient

siilidity to support the anther in an erect position ,
but

sometimes, as in Grasses, it is very delicate and capillary,

or hair like, so that the anther is pendulous (fig. 212, s).

The filament is generally continuous from one end to the

other, but in some cases it is bent or jointed, becoming

geniculate ; at other times, as in the Pellitory, it is spiral.

It is frequently colourless; but, in many instances, it

exhibits different colours. In Fuchsia and Poinciana, it is

red ; in Adaraia and Tradescantia yirginica, blue ; iu

CEnothera and Ranunculus acris, yellow.

• Hairs, scales, teeth, or processes of different kinds are

eometimes developed on the filament. In Tradescantia

virginica, or Spiderwort, the hairs are beautifully coloured,

moniliform or necklace-like, and rotation is seen in them (p.

84). Such a filament is bearded or stupose. At the base of

the filament glandular or scaly appendages are occasion-

ally produced, either on its internal or its external surface.

These may be either parts of a whorl, to be afterwards

noticed under the name of the disk, or separate prolonga-

tions from the filament itself, which is hence called

appendicxdatc, or sometimes strvjnose. Filaments are

usually articulated to the thalamus or torus, and the stamens

fall off after fertilization ; but in Campanula and some other

plants they are continuous with the torus, and the stamens

remain persistent, although in a withered state. Changes

are produced in the whorl of stamens by cohesion of the

filaments to a greater or less extent, while the anthers

remain-free ; this, all the filaments of the andrcccium may

Tinite, forming a tube round the pistil, or a central bundle

when the pistil is abortive, the stamens becoming mon-

adelphous, as occurs in plants of the Mallow tribe; or flaw IU.

they may be arranged in two bundles, the stameus being

diadelphous, as in Polygala, Fumaria, and Pea ; in this

case the bundles may be equal or unequal. It frequently

happens, especially in Papilionaceous flowers, that out of

ten stamens nine are united by their filaments, while one

(the posterior one) is free (fig. 2 18). When there are three

or more bundles the stamens are triadetpkous, as in

Hypericum segyptiacum, or pnlyaddpkous, as in Luhea
paniculata and Ricinus communis. In some cases, especially

in the Mallow tribe, the stamens cohere, ha%'ing been
originally separate, but in most other cases each bundle u
produced by the branching of a single stamen. When there

are three stamens in a bundle we may conceive the lateral

ones as of a stipulary nature. In Lauracese there are

perfect stamens, each having at the base of the fihiment

two abortive stamens or staminodes, which may be analogous

to stipules. Filaments sometimes are adherent to the

pistil, forming a columna or column, as in Stylidium,

Asclepiadacex, Rafflesia, Orchidaceje, and Aristolochiaceae

(fig. 217). The column is called gynostemium, and the

flowers are denominated ijynandrons.

The anther consists of lobes containing minute powdery Th*<i.'ii»i

matter, called pollen, which, when mature, is discharged by

a fissure or opening of some sort. The anther lobes are

considered by some as formed by the two halves of the

lamina, their back corresponding to the under surface, and
their face to the upper surface, united by the midrib, the

pollen being the cellular tissue, and the fissure of the anther

taking place at the margin, which, however, is often turned

towards the face. In this view, the two canties which are

found to exist in each lobe may correspond with the upper

and under layer of cells, separated by a septum equivalent

to the fibro-vascular layer of the leaf. Others view the

anther as formed by each half of the lamina being folded

upon itself, so that the outer surface of both face and back

corresponds to the lower side of the leaf, and the septum

dividing each cavity into two is formed by the united

upper surfaces of the folded half. Again, others hold that

the connective represents the lamina of the leaf to which

the anther lobes are mere appendages. There is a double

covering of the anther—the outer, or exothecium, resembles

the epidermis, and often presents stomata and projections

of different kinds (fig. 219); the inner, or endotheciiim, i?

Fig. 218.

Fig. 219. Fig. 220.

Fm. SIS —Stamens nnd pHlll of Sweft Pf« (Lal^t/nu). The tlamtM trr an
dclphous, nlno of them tclnu united by tli.'lr fllnmcnw/. while one ot ticm. i.

Is free; tlio ui'piT pan ol the pleitll if. niMkcd i(. the calyx, c.

Fio 219—nrnktn-ilown tlljrous cells <^ of the endotheclum of the anther of the

Melon. The wails of the cells are absorbed, and the flbiec are eet free. The

exotlicciuic or outer epldennis is marked «.

Fig 220—Quadrilocular or tetrathccal anther of the flowcrtnp Rush (Butcmw
vmt^llalui). Tlio anther cnUre, a, »lUi Ita lUament; aecuoo of Mithor, 4,

filiowiDK the four locull.

formed by a layer or layers of cellular tissue (fig. 219, cf),

the cells of which have a spiral, acaular, or reticulated fibre

in their interior. This internal lining varies in thickness.
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gtnerally becoming lumiier towards the part where the
anther opens, and there disappears entirely. The walls of
the cells are frequently absorbed, so that when the anther
Vtaips maturity the fibres are alone left, and these by their
elasticity assist in discharging the pollen. The anther is
developed before the filament, and is always sessile in the
irst mstance, and sometimes continues so. It appears at first
as a simiile cellular papilla of meristem, upon which an in-
dication of two lobes soon appears. Upon these projections
•^e rudiments of the pollen-saca are then seen, usually four
jn number, two on each lobe. In each a differentiation
takes place in the layers beneath the epidermis, by which
^Q outer layer of small-celled tissue surrounds an inner
portion of large c*ils. Those central cells are the mother-
cells oi the pollen, whilst the small-celled layer of tissue
"xternal to them becomes the endothecium, the eiothecium
being formed from the epidermal layer.

In the young state there are usually four pollen-sacs or
cavities produced, two for each anther-lobe, and when these
remain permanently complete, it is a quadrUocular or
Utrathecal anther (fig. 220). The four cavities are som&-
times placed in apposition, as in Poranthera, and Tetratheca
juncea, and at o.Der times two are placed above and two
below, as in Persoa gratissima. Sometimes, however, only
two cavities remain m the anther, by union of the sacs in
each lobe, in which case the anther is said to be bilocular
or dkhecat. Sometimes the anther has a single cavity, and
becomes unilocular, or monolhecal, or dinudiate, cither by
the disappearance of the partition between the two lobes,
or by the abortion of one of its lobes, as in Styphelia Ista
and Althsa officinalis. Occasionally there are numerous
cavities in the anther, as in Viscum and Rafflcsia. The
form of the anther-lobes varies. They are generally of a
Tiore or less oval or elliptical form, or they may be
jlobular, as in Mercunalis annua ; at other times linear
OT clavate, curved, flexuosc, orslnuose or anfractuost, as in
Bryony and Gourd. According to the amount of union
of the lobes and the unequal development of different
parts of their surface an infinite variety of forms are pro-
duced. That part of the anther to which the filament is

attached, and which is generally towards the petals, is the
back, the opposite being the/rt«. The division between
the lobes is marked on the face of the anther by a groove
ovfurrma, and there is usually on the face a suture, indi-
cating the line where the membranous coverings open to
discharge the pollen. The suture is often towards one
side in consequence of the valves being unequal. The
stamens may cohere by their anthers, and become syngene-
ttous or synanlherous, as in Composite flowers, and in
Lobelia, Jasione, Viola, &g.
The anther-lobes are united lu the connective, which may

be either continuous with the filament or articulated with
it. It consists of parenchyma, in which the spiral vessels
of the filament terminate. From the connective a parti-
tion or septum extends across each antherine loculus,
dividing it either partially or completely. The septum
sometimes reaches the s lure When the filament is
continuous with the com ctive, and is prolonged so that
the anther lobes appear to be united to it throughout their
ivhole length, and lie in apposition to it and on both sides
of it, the anther is said to be adnate or adherent ; when
the filament ends at the base of the anther, then the
latter is iHna^f or erect. In the.se cases the anther is to a
greater or le.ss degree fixed. When, however, the attach-
ment is very narrow, and an articulation exists, the anthers
are movable, and are easily turned by the wind. This is

well seen in what are called versatile anthers, as in Tritonia,
Grasses, &c (fig. 212), where the filament is attached only
to the middle of the connective ; and it may occur also in
cases where it is attached to the apex, as in pendulous
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anthers. The connective may unite tfie anther-lobes com-
pletely, or only partially. It is sometimes very short,
and IS reduced to a mere point, so that the lobe.5 arc'
separate or free. At other times it is prolonged upwards
beyond the lobes, assuming various forms, as in Acalypha,
and Nerium Oleander ; or it is extended backwards and
downwards, as in Violet (fig. 221), and Ticorea febrifuga.
In Salvia officinalis the connective is attached to the
filament in a horizontal manner, so as to separate the
two anther-lobes, and then it is called distractile (fig. 222) ;

one of the lobes only being perfect or fertile, containing
polish, the other imperfectly developed and sterile. In
Stachys the connective is expanded laterally, so as to
unite the bases of the antherine lobes, and bring them
into a horizontal line.

The opening of the anthers to discharge their contents Aatherin.
13 denominated dehiscence. This takes place either by "ietiwcnci

clefts, by hinges, or by pores. WTien the anther-lobes are
erect, the cleft takes place lengthwise along the line of the
But-are, constituting longitudinal dehisce7ice {&g. 175). At
other times ihe slit takes place in a horizontal manner,
from the connective to the side, as in Alchemilla arvensis
(fig. 223) and in Lemna ; the dehiscence is then transverse.
When the anther-lobes are rendered horizontal by the
enlargement of the connective, then what is really longi-
tudinal dehiscence may appear to be transverse. In othei
cases, when the lobes are united at the base, the fi.isure ii
each of them may be continuous, and the two lobes maj
appear as one. The cleft does not always proceed the
whole length of the anther-lobe at once, but often for a time
It extends only partially. lu other instances the openinf
is confined to the base or apcv, each loculamcnt opening
by a single pore, as in Pyrola, Tetrathecajuncea, Rhododen-
dron. Vaccinium, and Solanura (fig. 224), where there are

Fig. 821.
^^

FiR. 223. Fig. 224.

Fig- 222. Fig. 225.
Fio^ 521.—T»o stamens ot Panjy (ViVa (rifo/or). wllh their two amber lobes in.l
the process p extend.HE beyond them. One of the stamens has been donnved
of Its spur, the other shows Its spur. c.

i
'

i m

F!o. J22.. -Anther of S<ilma officwalit. I/, fertile lobe full ot pollen ; I, barrenlobe without pollen: c. distractile connective: /.filament.

trarsvcre?!*"""
°' '^'''' """"^ ''"''^'"')' ""I" 'fi» •nlhcr opening

^'"r.i .^hlr^^If^^V' * 'K'^l'
°' NlChlsbade (Sofanum). sho^lne the -ilrerironco

,-
°'

i5f
«"Jhcr-lobes at the bas«. and Ihe dehiscence by pores at the soci a

Fio, 225—The stamen of the liarhcrry {Bt,bfn^ rulgan>). showing one of thevalves of the anther ». eurred upwards, bearing the pollen on lu inner surface

two, and Poranthera, where there are four ; whilst in tha
Mistleto the anther has numerous pores for the di.srharge
of the pollen. Another mode of dehiscence is called

TV _ ,g
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hinged. In the Barberry (fig. 225) each lobe opens by a

valve on the outer side of the suture, separately rolling up
from base to apex ; in some of. the Laurel tribe there are

two such valves for each lobe, or four in all. This may be

called a combination of transverse and hinged dehiscence.

In some Guttifera;, as Hebradendron cambogioides (the

Ceylon Gamboge plant), the anther opens by a lid separat-

ing from the apex ; this is called circumscissile dehiscence.

The anthers dehisce at different periods during the pro-

cess of flowering ; .sometimes in the bud, but more com-

monly whan the pistil is fully developed, and the flower is

expanded. They -either dehisce simultaneously or in

ouccession. In the latter case individual stamens may
move in succession towards the pistil and discharge

their contents, as in Parnassia palustris, or the outer or

the inner stamens may first dehisce, following thus a centri-

petal or centrifugal order. The anthers are called introrse

or anticce, when they dehisce by the surface next to the

centre of the flower ; they are extrorse, or posticae, when
they dehisce by the outer surface ; when they dehisce by

the sides, as in Iris and some grasses, they are laterally

dehiscent. Sometimes, from their versatile nature, anthers

originally introrse become extrorse, as in the Passion-

flower and Oxalis.

Thp usual colour of anthers is yellow, but they present

a great variety in this respect. They are red ic the Peach,

dark purple in the Poppy and Tulip, orange in Esch-

echoltzia, <fec. The colour and appearance. of the anthers

often change after they have discharged their functions.

Stamens occasionally become sterile by the degeneration

or non-development of the anthers. Such stamens receive

the name of siaminodia, or rudimentary stamens. In

Scrophularia the fifth stamen appears in the form of a

scale ; and in many Pentstemons it is reduced to a

filament with hairs or a shrivelled membrane at the apex.

In other cases, as in double flowers, the stamens are con-

verted into petals ; this is also probably the case with such

plants as Mesembryanthemum, where there is a multiplica-

tion of petals in several rows. Sometimes, as in Canna,

one of the anther-lobes becomes abortive, and a petaloid

appendage is produced. Stamens vary in length as regards

the corolla. Some are enclosed within the tube of the

jBow^r, as in Cinchona, and are called included; others are

exserted, or extend beyond the flower, as in Littorella,

Plantago, and Exostemma. Sometimes the stamens in the

early state of the flower project beyond the petals, and in

the progress of growth become included, as in Geranium
striatum. Stamens also vary in their relative lengths as

respects each other. When there is more than one row on

whorl in a flower, those on the outside are sometimes

longest, as in many Rosacea; ; at other times those in the in-

terior are longest, as in Luhea. When the stamens are in

two rows, those opposite the petals are usually shortef than

those which alternate with the petals. It sometimes

liappens that a single stamen is longer thaii all the rest.

A definite relation, as regards number, sometimes exists

between the long and the .short stamens. Thus, in some
flowers the stamens are didi/namous, having only four out

of five stamens developed, and the two corresponding to

the upper part of the flower longer than the two lateral

ones. This occurs in Labiataj and Scrophulariaceae

(fig. 22C). Again, in other cases, there are six stamens,

whereof four long ones are arranged in pairs opposite to

each other, and alternate with two isolated short ones

(fig. 227), giving rise to tetradynamo us flowers, as in

Crucifer.-c. Stamens, as regards their direction, may be

erect, turned inwards, outwards, or to one side. In the

last-mentioned case they are called d^dinate, as in

Amaryllis, Horse-chestnut, and Fraxinella.

The pollen or powdery matter contained in the anther

consists of small cells developed in the interior of other

cells. These are produced in the large thjck-walled mother-

..cp

Fig. 226. F.g. 227

FiG- 22G.—Corolla of Dif/itaUt pvrpuiea, cut in order to show the iltdyBajlioos

stamens (two long and two short) wbith are attached to IL f. tube;/, fllaraenti

which are united to the corolla at i. and run along 115 inner surface, bavlng
formed a marked adhesion; ag, anthers of the long stAmens: ag. anthers of

the short stamens.

Flo. 227 —Tetradynamous stamens (four long and two short) ol CItfiranUius

Cfuin. p, tojj of the peduncle -. c. cicatrices left bv the sepals of calyx which
have been removed : eg. two pairs of long stamens; ep the short otamias: t.

torus or thalamus to which the stamens arc attached

cells or pollen utricles, formed in the interior of the pollen-

sacs of the young anther. These mother-cells are either

separated from one another and float in the granular

fluid which fills up the cavity of the pollen-sac, or are

not so isolated. A division takes place, by which four

cells are formed in each, the exact mode of division

differing in Dicotyledons and Monocotyledons. These cells

are the pollen-cells or grains. They increase in size and
acquire a cell-wall, which becomes differentiated into an
outer cuticular layer, or exiive, and an inner layer, or

intine. Then the walls of the mother-cells are absorbed,

and the pollen-grains float freely in the fluid of the pollen-

sacs, which gradually disappears, and the mature grains form

a powdery mass within the anther. They then either remain

united in fours, or multiples of four, as in some Acacias,

Pp.riploca grasca, and Inga anolnala, or separate into

individual grains, which by degrees become mature poUen.

Occasionally the membrane of the pollen-cell is not com-
pletely absorbed, and traces of it are detected in a viscous

matter surrounding the pollen-grains, as in Onagraces.

In Orchidaceous plants the pollen-grains arc united into

masses, or pollinia (fig. 228), by means of viscid matter.

Fig. 228. Fig. 229. Fig. 230.

Via. 228.—Pollinia. orpollcn.masscs. scpniatcd from the point ftbovo the stlizmA,
with their rctinacula or Tiacid matter attnchiog them at the base. The pollen
niaE.ses p are supported on atajlis or caudicicse. These masses are easily detached
by the opency of insects.

Flo, 229.—Piatil of ABdcplas, a. with pollcn-raassc&. p adhering to the sti^jina i.

b, pollen-niasscE, removed from the st'proa, united by a gland-lli;e body.
Fio. 230.—Stameo of Ascicpias, showing filameut /. antiier a, and appcndsgeA

P-

In Orchids each of the pollen-masses has a prolongaduu or

stalk, called a caudicle, which adheres to a prolongaiion ut

the base of the anther, called roste'lum, by means of a
viscous gland, called retinacuium. The gland is either

naked or covered. The term clinandrium is sometimes
applied to the part of the column in Orchids where the
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etarneiis are situated. ,' In some Orchids, as Cypnpedium,

ttie poiien has its ordinary character ot separate grams.

The number of poUinia varies, thus, m Orchis there are

usually two, id Cattleya four, and in Lalia eight. ITie

two pollinia m Orchis Mono contain each about 200
secondary smaller masses. These small masses, when
bruised, divide into grains which are united iu fours. In

Asclepiadaceae the pollinia are usually united iii pairs

(fig. 229), belonging to two contiguous antherine cavities,

—

each pollen-mass having a caudicular appendage, ending

in a common gland, by means of which they are attached

to a process of the stigma. The pollinia are also provided

with an appendicular stainmal covering (lig. 230).

When mature, the pollen-grain is a cellular body having

an external covering, exti7ie, and an internal, intint.

Fntzscho statas tliat he has detected, in some cases, other

two coverings, which he calls intextincawiexinline. They
occur between the extine and intiue, and are probably

formed by folding.s of these membranes. In some aquatics,

as Zostera marina, Zannichellia pedunculata, Naias minor,

itc, only one covering exists, and that is said to be the

intine. The extme is a firm membrane, which defines the

figure of the pollen-grain, and gives colour to it. It is

either smooth, or covered with numerous projections

(fig. 231), granules, points, minute hairs, or crested

reticulations The colour is generally yellow, and the"

surface is often covered with a viscid or oily matter. The
intine is uniform in difl'erent kinds of pollen, thin and
transparent, and possesses great power of extension.

Pollen-grains vary from 3^ to j^ of an inch or less in

diameter. Their forms are various. The most common
form of grain is ellipsoidal, more or less narrow at the

extremities, which ar& called its /;o/f,«, in contradistinction

to a lino equidistant from the extremities, and which is

its equator. Pollen-grains are also spherical , cylindrical

and curved, as in Tradescantia virginica
;

polyhedral in

DipsacaceiBond Composita; ; nearly triangular in Proteaccit

and OnagracecE (fig. 232). The surface of the poUengrain

(s either uniform and homogeneous, or it is marked by

Fig 231 Fig 233.

Fig. 232 Fig. 234

Fio. 231.—Ripe round pollen of lIoDyhoclt (.AHhia), with it4 cxtinc corered with
prominent poinla

Flc. "33.—Trianpiilftr pollen ot Evening Primrose {(Enothei-a). with one pollen
Ivl'C. f, prolruiled. Tliis tube 1» formed by the intine. which Is Also eecn
projecting nt tlic other iinglca.

Fig. 233.—kipc rounded pollen of Cherry (C^raiuj). discharging It' fovlITa through
a tiibulnr openinf; fonncd by tbo Intine. There arc other two points at which
the intiee is seen protnirtinc.

f10. 23^ —Male flower of Pellitory {Parirtartn (yfffmaffj), having four stamen.'
with incurved elnstic hlumenis. and an abortire pistil In the centre. When the
perianth expand-', the filtimer'' ire thrown out with force, so as to teatter the
pollen OD the female Dowers in :hb cinity.

folds di-pping in towards the centre, and formed by thin-

nings of the membrane. In Monocotyledonous plants there

is usually a single fold ; in Dicotyledons, uiien three.

Two, four, six, and even twelve folds are also met with.

There are also rounded portions of the membrane or points
of perforation or pores visible in the pollen-grain. These
vary in number from one to fifty. In Monocotyledons, as
in Grasses, there is often only one, while in Dicotyledons
they number from three upwards. When numerous, thes"?

points are either scattered irregularly, or in a regular
order, frequently forming a circle lound the equatorial sur-

face. Sometimes at the place where they exist, the outer
membrane, in place of being thin ancj transparent, is

separated m the foiTi of a lid, thus becoming opercnlale,

as in the Passion-flower end Gourd. Grains of pollen
have sometimes both folds and pores. Within the pt.lleii-

grain a granular semifiuid matter called /oi'iWa is contained,
along with some oily particles, and occasionally starch.

The fovilla contains small spherical granules, sometimes
'''^ 3H00I) of ^" "K^'i '» diameter, and large elli|isoidal

or elongated coipuacles, which exhibit molecular movements
under the microscope. The application of moisture aflVcts

very markedly the pollen-grain, causing it to swell up by
endosmose. If the uoisture be long applied the distension
becomes so, great as to rupture the extme irregularly if it is

homogeneous, or to cause projections and final rupture at the
folds or pores when they exist. The intine, from its dis-

tensibility, is not so liable to rupture , it 13 often forced
through the ruptured extine, or through the pures, in the form
of small sac-like projections. The internal membrane ulti-

mately gives way, and allows the granular fovilla to escape
(fig. 233). If the fluid is applied only to one side of the
pollen-grain, as when the pollen is applied to tho pistil, the
distension goes on more slowly, and the intine is pioloiiged

outwards like a hernia, and foinis an elongated tube called

a poUcn-titbe (fig. 232). This tube, at its base, is often

covered by tho ruptured extine, and it contains in its

interior fovilla-granules. The number of pollen-tubes which
may be produced depends on the number of pores. In
some pollinia the number of tubes which are formed is

enormous. Thus, it has been calculated that two pollen-

masses of Orchis Morio may give out 120,000 tubes.

When the pollen-grains are ripe, the anther dehisces Pollui»tio»

(figs. 175,223),andthe pollen is shed. In order that fertiliza-

tion may bo cftected the pollen must be conveyed to the
female organ of reproduction. This process, termed poltina-

(ion, IS promoted in Various ways,—the whole form and
structure of the flower having relation to the process. In
some plants, as Kalmia and Peliitory (fig. 234), the mere
elasticity of the filaments is suflicienl to eU'ect this ; in other
plants polb'nation is efl'ected by the wind, p.s in Conilera;,

and in such cases enormous quantit'^a of pollen are

produced. These jilants are aneinop/iilous But the com-
mon agents for pollination are insects. To allure and
attract them to visit the flower the odoriferous secretions

and gay colours are developed, and the position and
complicated structure of the parts of the flower are adapted
to the perfect performance n( the process. It is rare in

hermaphrodite flowers for self-fertilization'to occur, and the
various forms of dichogamy, dimorphism, and trimorphism
are fitted to prevent this.

Under the term disk is included every structure inter- Diik

vening between the stamens and the pistil It was to

such structures that the name of nectary was apjilied

by old authors It presents great varieties of form, such
as a ring, scales, glands, hairs, petaloid appendages, <tc.,

and in the progress of growth it often contains sac-

charine matter, thus becoming truly nectariferous The
disk IS frequently formed by degeneration or transformation
of the staminal row It may consist of processes rising

from the torus, alternating with the stamens, and thu»
representing an abortive whorl or its parts may be oppi»
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site to the Btamene, as in Cras3ula rubena (fig. 172). In

some flowers, as Jatropha Curcas, ia which the stamens are

not developed, their place is oc-

cupied by glandular bodies form-

ing the disk. In Gesneraceas

and Cruciferae the disk consists

of tooth like scales at the base

of the stamens (fig. 227). The.

parts composing the disk some-

times unite and form a glandu-

lar ring, as in the Orange ; or

they form a dark-red lamina

covering the pistil, as in Paonia

Moutan (fig. 235) ; or a waxy
lining of the calyx tube or hol-

low receptacle, as in the Rose

;

or a swelling at the top of the

iPlate VII. ovary, as in Umbellifer<e, in

. which the disk is said to be

epigynous. The enlarged torus

covering the ovary in Nymphaea and Nelumbium may be

regarded as a form of disk.

2. Male Organs in Cryptogams.

Sexual organs have not as yet been demonstrated in all

Cryptogamic planta ; but in most of them certain structures

representing the male organs have b'een found. These are

termed Antheridia or PoUinodia (figs. 236, 250). They

are closed sacs of various forms,—rounded, ovate, oblong,

clavate, flask-like, &c.,—developed from various parts

of the plants, and composed either of one or of many cells

enclosing a single central cell. In the interior of this organ

small cells (fig. 236, c) are formed of varying shape, con-

taining in their interior peculiar bodies, termed antherozoids,

spermaiozoids, or phytozoa (fig. 237). These are in most

«ases filamentous spirally coiled cells, frequently with cilia

Flower of Tree Psony tPaonia
i/oi/ran). deprived of its corolla,

and showing tho disk In the

form of a fleshy expaneion
covering the ovai-y.

Male
organs.

Crypto-

gams.

Fig. 237.

Fig. 236.

Fig. 240

Fig 233. Fig. 239. Fig. 241.

'f 10. 236.—Anthcrtdium a of the Hair-moss (Polytrichum). consisting of cellules

s, containing phytozoa colled up In their interior. The phytozoa have a
thickened extieraity, whence proceeds a tapering tall-like process. Along with

the antheridlum are two separate fllamcnta oi paruphyses p, which are probahly
ftbortivc antheridm

Fio. 237.—A spcrmotozold with cilia, discharged from a cellule In the antherldium
of tho Foiked Splcenwort (Asplfmum tfplentrwnate).

Fio. 238,—.\Dtheridlura a. or zootbeca. of a Sea-weed iFuetts sfrratui), containing
phytozoa. With the antlKrldium there are paraphyses united In tho same
concept iiclc.

Fio. 239.—Anthcrldlutn of a Sca-wecd {Fuf.us ityiatus), sllU contftining two
phytozoa in the sac. To the broad part of the phytozoa two vibratilc cilia aro
Attached.

Flo. 240.—Axis of Chara. with branches from the aiU of which arises the nucule
n; below them Is the giotiulu g.

Flo. 241.—Globule of Chaia, being a rounded body with eight radiating valvoa
extonially, aud tllamcnts containing phytozoary ccUa iuternaliy.

attached, by means of which they move rapidly through

the water. In some cases there are no cilia, as in the Algal

group of Floridea; ; and the antherozoids of all Algae differ

.11

Fig. 242.

Partitioned fllament of Chara, consisting of

a series of ceUules cODtainlng phytozoa
one of which is seen escaping in the foni
of a spiral thread.

from those of other Cryptogams in never being filamentous,

but short and more or less rounded. The amount of twist-

ing of the antherozoid varies ; in some Rhizocarps there are

as many as a dozen coils. A.ntheridia of this kind have

been demonstrated in all vascular Cryptogams, but only in

some ThaUogens have such structures been seen.

In Characeae, however, the antheridium, which is here

termed globule (fig. 240), has a peculiar structure, differing

from all other Cryptogams. It is a globular case, formed

by eight flat cells, of which four are quadrangular and
four are triangular ; and these are folded at the margins

so that the edges of contiguous plates dovetail (fig. 241).

These are termed shields. Into the cavity of the globule

the terminal cell of the stalk supporting it projects. -From
the -centre of each shield projects on the inner surface 3

large oblong cell or m<2!i

ubrium, which in turn

bears at its apex a round-

ish cell termed the head. C?

From each head-cell six

secondary head-cells pro-

ject, from each of which

pass off fourslender separ-

ate filaments (fig. 242)
containing antherozoids.

• When mature the antheridlum is ruptured, and the

mother-cells of the antherozoid escape and discharge the

antherozoids into the surrounding medium which is always

water—fertilization only being effected in water, by which

the antherozoids are carried to the female organ In

some cases, however, among ThaUogens the antheridium

actually penetrates into the female organ

Antheridia are pro-

duced on various parts

of plants. Where
they bave been found

amongst ThaUogens,

they arise from defi-

nite portions . of the

cellular thallus.- In

thalloid Hepaticae they

may be sunk in the

substance of the thal-

lus, or they may be im-

bedded in the upper

surface of a peltate

stalked disk rising from

the thallus, as in Mar-

chantia(figs. 243,244).

In Mosses they may be

seated within the same
whorl of leaves or peri-

chaetium as the female

organs, or they may bo

separate and surround-

ed by a perigone , but

thev are always formed A speciesoi Livei-^vortfj/arv^rtnfiapofymwT**,')
•^

.
1 f 1

with Ita green thallus f. bearing a cup4ike
upon tUe leat-bearing tody si. m which minute ccUs or free buds are

nTio pither tprminal or «^=°' '"^ " stalked receptacle i. r. In the
axis, euner lerminai or

,ut„tance of the dlsk-llke receptacle r ceUs

lateral. In Ferns and arepro^iucedcontniningphytozo*. Tboaeare

T-, . ^ .1 „ considered antiiciidia
Equisctum tbey are

produced on the surface—usually the lower surface— of a

cellular flattened expansion, termed a prcthallus (figs. 245,

250), in close proximity to the female organs. In Characeae

they always arise from the termination of one of the whorled

leaflets.

In some Lycopodiaceie no antheridia have as yet been

found
i

but in Selaginella, Isoetes, and in the Rhizo-

carpea;, hollow sacs, termed microsporangia (figs. 240,

248), are produced in the axil of certain leaves of the
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plant, in which small cells, microspores (fig. 1149^, are

found, each consisting of ac outer covering or exospore,

and an inner or endosporc. Within those microspores (the

manner varying in different genera) smaller cells arc formed,

which are the mother-cells of the anthc-rozoids. la this

Fig. 214.

Vertical section of tbe dIsk-Uke receptacle of LlTenvort {Marchantia), ahowlng
antbeiidla a, a In Ita aubstance. Tbeae antherldia are tlnsk-sbaped &ac3 con-
taining pbytozoary cella. Tliey communicate with the upper Burface. and
their contenta are discharged through It. Betweea the aoiberldia there are
air cavities e, c, conuccted with stomata f, t.

development of Ljcopodiaceae we have parts which are

analogous to those of the stamens in Phanerogams. The
microsporangium evidently corresponds to the pol!en-sac,

and the microspores are the equivalents of the pollen-

grains,—the forms seen in such Gymnosperms as Cycad-
acen being the link connecting them with the highest forms.

''•Ig. 216.

Fig. 246. Fig. 218.

It
Rg. 249. Fig. 259. Fig. 247.

Fio. 245.—Spore t. of a Fern (Pta-it ton^i/oHa) sprouting, gtrlnff off a root-Ilka

process, r, and ^ fiat cellular expansion, p, CAl'.cd the prothallQS or prothalUum.
On this expansion aiUherldla and pistUlldla are said to occur.

Flo. 346.—Fructification of Club-^josa {Lycopodmm), situated In the axil of a
leaf, t. It consists of a case contalQp ig minute cellular bodies, which are dis-

charged In the form of powder.
Pio. 247.—Fructlflcatloa of a Club-Moss iLyecpo'lium etacalur^). The branch Is

csvered with minuto pointed leaves, t; from It proceeds a ctalk bearing at Ita

extrcnuty two spikes./, consisting of modiQed learcs. with fructification.

Flo. 343.—One of the cases separated from the axil of the Clnb-Moss leaf, opening
by two valves, and discharging the minute Lycopod powder (microspores).

Flo. 249,—The small spore of a Rblzocarp ^Pilu-'arta ^lobuUftr-a. PlUwo;t). The
Inner coat Is protruded, and the outer cost baa burst so as to discharge cellules

containing spermatozolds. Some of the spennatozolda are separate, and are
seen colled np In a spiral form.

Fn. 2fiO.—Antherldia from the prothallna of the Common Brake {Pta-U aq\tilina\
a, an unopened antherldlUTn; 6, antberlditun bursting at the apex, and dls.
charging free cellules, each containing a epermatozoid ; c, antherldlum aft«:
the discbarge of the cellules.

3. Fanale Organs in Phanerogams.

The pistil or gynacium occupies the centre or azia of the

flower, and is surrounded by the otamens and floral enve-,

lopes when these are present. It constitutes the innermost
whorl, and is the female organ of the plant, which after The pintiL

flowering is changed into the fruit, and contains the seeds.

It consists essentially of two parts, a basal portion formin"
a chamber, the ovary or germen, containing ovules or youii-v

seeds attached to a part called the placenta, and an upper
portion, the stigma, a cellular secreting body, which is

either seated on the ovary, and is then called sessile, as in
the Tulip and Poppy, or is elevated on a stalk called the I'late U
style, interposed between the ovary and stigma. The style

Fig. 251. Fig. 252. Fig. 253.

Fio, 251.—Folded carpcllary leaf of the doiible-Sowering Cherry. In place of
fmlt the plant produces leavea

Fio. 252.—Vertical secUon of the flower of Meadow-sweet ISptrita). Tee pIslU
la apocarpous, consisting of several distinct carpels e. each with ovary, etyle,
and Etlgroa. The atamena are indcflniu. and are Inserted Into the calyr.

Fio. 253.—Platll of Droom, consisting of ovary o, style *, and stigma t. It la
formed by a aliigle carpel. The terms pistu and carpel ai-e he;-e eyncnj-rcous.

is not necessary for the perfection of the pistil. Like the - )st« V,

other organs, the pistil consists of one or more modified
leaves, which in this instance are called carpels. When
a pistil consists of a single carpel it is simple or mcno-
carpellary (fig. 253), a state usually depending on the r.on-

development of other carpels. When it is composed of

several carpels, more or less united, it is compound or

polycarpellary. In the first-mentioned case the terms
carpel and pistil are synonymous. Each carpel ha2 its

own ovary, style (when present), and etigma, and is

formed by a folded leaf, the upper surface of which is

turned inwards towards the axis, and the lower outwards,

while from its margins are developed one or more buds
called ovules. That this is the true nature of the pistil

may be seen by examining the flower of the double-

flowering Cherry. In it no fruit is produced, and the

pistil consists of sessile leaves (fig. 251), the Umb of each
being green and folded, with a narrow prolongation

upwards, as if from the midrib, and endiag in a thickened
portion. The ovary then represents the limb or lamina
of the leaf, and is composed of cellular tissue with fibro-

vascular bundles, and an epidermal covering. The cellular

tissue, or parenchyma, often becomes much developed, as

will be seen particularly when fleshy fruits are considered.

The outer epidermis corresponds to the lower side of the

leaf, exhibiting stomata, and sometimes hairs ; the inner

surface represents the upper side of the leaf, being usually

very delicate and pale, and forming a layer called sometimes
epithelium, which does not exhibit stomata. The vascular

bundles correspond with th^ veins of the leaf, and consist

of spiral, annular, and other vessels. In Cycas the carpels Pkt«XV.
are ordinary leaves, with ovules upon their margin.

A pistil is usuaU}' formed by more than one carpel. The
carpels may be arranged like leaves, either at the same or

nearly the same height in a. verticil, or at diJerent heights

in a spiral cycle. ^Vhen they remain separate and distinct,

thus showing at once the composition of the pistil, as in

Caltha, Ranunculus, Hellebore, and Spiraea (fig. 252), the

term apocarpous is applied. Thus, in Crassula rubens (fig.

172) the pistil consists of five verticillate carpels o, alter-

nating with the stamens e. In th Tulip-tree and Kanun-
culus (fig. 254) the separate carpels are numerous and are

arranged in a spiral cycle upon an elongated axis or recep-

tacle. In the Baspberry the carpels are on a conical
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receptacle ; in the Strawberry, on a swollen succulent one

(fig. 15i) ; and in the Rose (fig. ISO), on a hollow one.

When the fruit consists of several rows of carpels, the in-

nermost have their margins directed to the centre, while

the margins of the outer rows are arranged on the back

of the inner ones. When the carpels are uniteij, as in the

Pear, Arbutus, and Chickweed, the pistd becomes syncar-

pons. The number of carpels in an apocarpous pistil, or

the number of separate styles in a syncarpous one, is in-

dicated in the following way :

—

A flower with a simple pistil or 1 style is Monogynoua.
separate carpels or 2 separate I • r>-

styles
jisDigynou*

sty

3 carpels or 3 separate styles is TrigjTious.

4 carpels or 4 separate styles is Tetragynous.

5 carpels or 5 separate styles is Pentagynous.
6 carpels or 6 separate styles is Hexagynous.
7 carpels or 7 separate styles is Heptagytioua

8 carpels or 8 separate styles is Octogynuus.
9 carpels or 9 separate styles is Knneagynous.
10 carpels or 10 separate styles is Decagynous
12 carpels or 12 separate jtyles is Dodecagynous
a greater number of carpel^ or styles is I'olygynous.

TLo union in a syncarpous pistil is not always complete;

it may take place by the ovaries alone, while thestyl«e and
stigmata remain free, the pistil being then gamogastrnns

(fig. 205), and id this case, when the ovaries form

apparently a single body, the organ receives the name of

compound ovary ; or the union may take place by the

ovaries and styles, while the stigmata are ilisunitcd , or by
the stigmata and the summit of the style only. Various

intermediate states exist, such as partial union of the

ovaries, as in the Rue, where they coalesce at their base ;

and partial union of the styles, as in Malvacece. The union

is usually most complete at the base ; but in Labiat.-v the

styles are united throughout their length, and in Apucynacea;

and Asclepiadaceze the stigmata only. When the union is

incomplete, the number of the parts of a compound pistil

may bo determined by the number of styks and stigmata
;

when complete, the external venation, the grooves on the

surface, and the internal divisions of the ovar)', intricate

the number. The changes which take place in the pistil

by adhesion, degeneration, and abortion, are frequently so

great as to obscure its composition, and to lead to auoin.ilies

F.g. 264 Fin. 255.

Fig 250
Fig. 254 —ApocLrpfiuB Cftmp<Mind plsfll of Crowfoot tRanuncu!ui). ronsistinc f'f

nomcrou? scpTiRtc uni.oviilnr rniTicls. arranpcd m ppirnla. The fl<.wcr i?

polycynons. Kuch carpel ron?»(!;ls of ovary, stvlo and uttcma Two of tin-
Slamenj are kit lo «ho>» Ihoir n.onion below (lie pislil In f.ie tholurou!
(hypiiffynou^)-

Fia. V55—Synrarpons plstlt of Flax (/.iitjm) It consists of five carpels, united
ty tliclr ovaries, while their slWes an. I *llginos are separate. Htince the Dower
Is pentagynous

Flo. 25r. —PlsMI of tne Pea {Fisuw MOnm) laid open. It consists of n single
ciirpel ronlainini; ntiincroiis ov^IIcs of. which are attached to the placenta pi.
or ventilil suture. In two rows, by mr.Tns of un-.bilical couls (funiculi)/ The
wall of the carpel consists of three layers; the outer, tp. correspondinc to the
lower cpldcnnis of the leaf, the Inner, c-j.corrcspnnilinc to the uidier epiilermis
of the leaf, rietwecn these two layers there ts a an. all amount of etllular tissue
like the parenchyma of the leal The calyx c Is persistent. The Btvle and
stigma are marked i

The pistil is more liable to changes of this kind than
Wiy othcf part of the flower. The carpels are usually

sessile leaves, buf sometimes they are petiolatc, and thjs

are elevated above the external whorls This »levatia

of the pistil may in general, however, be traced to an
elongation of the axis itself, in such a way that the

carpels, m place of being dispersed over it, arise only from
Its summit, and the pistd becomes stipitaie, or supported

on a stalk called a gynophore or thfcapUore, as in the

Passion-flower and Dictamnus (tig. 177). Sometimes the

axis IS produced beyond the ovaries, and the styles become
united to it, as in Geraniacex (fig. 152) and UmbelliferaB.

In this case the prolongation is called a carpophore. A PUte VIL

monstrosity often occurs in the Rose (fig. 1 15^ by which

the axis is prolonged, and bears the carpels / in the form

of alternate leaves.

The ovary contains the ovules. These are attached to The

the placenta. This, sometimes called the trophospam, placenta,

consists of a mass of cellular tissue, through which the

vessels pass to the ovule. The placenta is usually formed on

the edges of the carpellary leaf (fig. 25G), and is then said

to be of the marginal type. In many cases, however, the

placentas are formations from the axis, and are not con

nected with the carpellary leaves, they are then said to be

axile. Some restrict the term placenta to the point of

attachment of a single ovule, and call the union of placentas,

bearing several ovules, placentanes or ptslillary cords.

In marginal placentation the part of the carpel bearing the

placenta is the inner or ventral sxiture, corresponding to

the margin of the folded carpellary leaf, while the outer or

dorsal suture corresponds to the midrib of the carpellary

leaf. As the placenta is formed on each margin of the

carpel it is essentially double. This is seen in cases where
the margins of the carpel do not unite, but remain separate,

and consequently two placentas are formed in place of one.

When the pistil is formed by one carpel the inner margins

unite in the axis, and form usually a common marginal

placenta. This placenta may e.-ctend along the whole

margin of the ovary as far as the base of the style

(fig 256), or it may be confined to the base or apex only.

When the pistil is composed of several separate carpels, or,

in other words, is apocarpous, there are generally separate

placentas at each of their margins. In a syncarpous pistil,

on the other hand, the carpels are so united that the cdgea

of each of the contiguous ones, by their union, form a

fil>tum. or dissepiment, and the number of these septa con-

sequently indicates the number of carpels in the compo'ind

pistil fti;; 257). It is obvious then that each dissepiment

I .„ -.•? Fig. 253 Fig. 259.

f ic. ?;,: —Ovaiy or lower part of the pistil of the Lily (LiHui}}. cut transceraely.
Ihfic Hic three loenlaments, tndlcatinp the union of three carpels, and Ui«
ovory IS said to he tnlocular. The divisions in Ihe ovary, called septa or dlsjiepl-

menl.s. are lunned by the sides of the carpellary leaves. Each septum is doutile
and the number of sepia corresponds with the number of the carpels. Tlio
ovules are placed collaterally, in pairs, tti each loculatncnt. and are attached
to a central placenta, formed Ijy the union of the three ventral sutures

Fio 25S —niairrammatie section of a qulnqueloculnr or pfntDtIieciUovary.com-
posed of five carpels, the ed^es of which ntv folded Inwards, mid luecl in the
centre The oviili'so are attached lo a central placenta, formed by tho itiiiuo of

the five ventiiil suiiiies The five partitions, sept.'i. or dlssepuncnis. i.ait.. com.
posed of the two sides ol contiguous carpels. Dorsal suture, t.

Kic. 25'.i.—Diacramnuitit section of a qulnquelocQlar ovary In which Ihe cdp.s of

liie carpels, bcarinp the placentas and ovules o, nic not folded inwards Tli«

plaevntiis are parietal, and Ihe ovules appear ^rsslle on the w-alls o( the ovarj
The compound ovary is unilocular, and the edges of ild carpels arc opnlicd to

each other in a valvular manner.

is formed by a double wall or two lamina; ; that (he presence

of a septum implies the presence of more than one carpel

,

and that, when CTrpcIs are placed side by side, true dissepi-

ments must be vertical, and not horizontal. When the

dissepiments cx'.cnd to the centre or axis, tbo ovary is
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divided into cavities, alls, or loculameiits, and it may be

bUocutar, tritocular (fig. 257), quadrilocular, quinqudocular,

or m-Jtilocular, according as it is formed by two, three,

four, five, or many carpels, each carpel corresponding to a

single cell or loculameat. In these cases the marginal

placentas meet in the axis, and unite so as to form a single

central one (figs. 257, 258), and the ovules appear in the

central angle of the loculi, as in Canna, Lily (fig. 257).

The number of loculaments is equal to that of the dissepi-

ments. When the carpels in a syncarpous pistil do not fold

inwards completely so as to meet in the centre, but only

partially, so that the dissepiments appear as projections.on

the walls of the ovary, then the ov ary is unilocular (fig. 260),

and the placentas are parietal, as i i Viola (fig. 261). In

I r

Fig. ^61.Fig. 260.

Fto. 260— Diagrammatic aectloD of a qulnqoeloculftr ovary, InVliici) tile aepta i

proceed inw&ids for a certain ieaglii, bearing tbe placcntaa and ovuies o. iQ
tbl9 case the ovary ia unilocular, and tl e placcnua artj paheuj. Duiaum. /.

iio 261.

—

Pistilof Tio/a (jifo/or, or Pans* . LVeitlctil aectlan to show the ovules

0, attached to tbe parletcs. Two rows of ovules are aeecone \a front, and the

other tn profile: p, a thlcltened iinc on the walls forming the placenta; r,

calyx . d, ovary ; i. hooded stigma ten Inating tbe abort style, 2. Hoiitootoi
•eclton tbe satno; p, pla«:aiita; o, ovuJe3; J, auture,

these instances the placentas d ay be formed at the margin of

the united contiguous leaves, so as to appear single, or the

margins may not be united, each c'evelopiiig a placenta..

Fretjuently the margins of the carpels, which fold in to the

centre, split there into two laniellse, each of which is

curved outwards and projects inlo the loculament, dilating

at the end into a placenta. This is well seen in Cucur-

bitacesB (fig. 262), 1 yrola, kc. From this it will be seen

that dissepiments an opposite to placentas formed by the

union of the mnrg ns of two contiguous carpels, but

alternate with those formed by the margins of the same
carpel. The carpel ary leaves may fold inwards very

slightly, or they miy be applied in a valvate manner,
merely touching at tleir margins, the placentas then being

parietal (fig. 259), and appearing as lines or thickenings

Fig. 263.

cl pi

Fig. 262.

rio. 262.—Transversa scclloD of the fntit of the Melon (Cvevmu Meh), sbowlng
the placentas pf. with the seeds attached to tbem. Tl e three carpels forming
the pepo are separated by partitions cf. From the ( entrc. processes t, go to
circumference t, ending in curved placet tarles bearing the ovules.

Fio. i63.—Diagrammatic sectico of a. compound unilocular ovary, In which there
ara no Indications of partitions. The ovules o are tttacbed to a tno ceoti^
pUcenta, which has no connection with the walls of tbe ovuy.

ai-.ng the walls. Cases occur, however, in which th«
placcLt:.6 are nut connected with the walls of tlie ovary,
and form what u called a/ree antral placenta (fig, 263).

Thb is seen in many of the Caryophyllaceae and Primulacess'

(figs. 264, 265). In Caryopbyllacese, however, while the

placenta is free in the centre, there are often traces found

at the base of the ovary of the remains of septa, as if

rupture had taken place, ani^, in rare instances, ovules are

found on the margins of the carpels. But in Primulaceae,

Myrsinaceis, and Santalaceae, no vestiges of septa or marginal

ovules can be perceived at any period of growth; tho

placenta is always free,

and rises in the centre of

the ovary, and the part

uncovered by- ovules gra-

dually extends into the

style. Free central pla-

centation, therefore, has

been accounted for in two
ways ; either by suppos-

ing that the placentas in

the early state were

formed on the inargins

of carpellary leaves, and
that in the progress of

,

development these leaves

separated from them.

Fig. 264. Fig, 265.

Fio. 264.— Pistil of Cfi-aittum Airstifum cut
vertically, o, unilocular or mopotbecal
ovory; p, I.ee central placenta; ff, ovulea;
f. styles.

leaving the placentas and f'<> 26J.—The same cut horliontally. and the

, °, F , halves separated so as to show the interior

ovules free in the centre ; of the cavUy of the ovary o, with the free

or by supposing that the """"^ pi»"nt*?, coveted with oTuies ,.

placentas are natmarginal but axile formations, produced by
an elongation of the axis, the ovules being lateral buds, and

the carpels verticillate leaves, united together around the

axis. The first of these views would apply well to Caryo-

phyllacciB, the second to I'rimulaceie. The latter case has

also been explained, on the marginal hypothesis, by con-

sidering the placentas as formed from the carpels by a pro-

cess of chorisis, and united together in the centre.

Some consider the axile view of placentation as applic-

able to all cases, the axis in some- instances remaining free

and independent, at other times sending prolongations along

the margins of the carpellary leaves, and thus forming the

marginal placentas. Occasionally, divisions take place in

ovaries which are not formed by the edges of contiguous

caipcls. These am cMed spurious di3sepimcnts. They are

often horizontal, and are then called pkragmata, as in

Cathartocarpus Fistula, where they consist of transverse

cellular prolongations from the walls of the ovary, only

developed after fertilization, and therefore more properly

noticed under fruit. At^other times they are vertical, as in

Datura, where the ovai^', in place of being two-celled, he-

comes four-celled ; in Crucifcrx, where the prolongation

of the placentas forms ureplum or partition ; in Astragalus

and Thespesia, where the dorsal suture is folded inwards

;

in Oxytropis, where the ver.iral suture is folded inwards
;

and in Diplophractum, where the inner margin of the

carpels is infleied. In Cucurbitaceaj divisions are formed

in the ovary apparently by peculiar projections inwards

from curved parietal placeutas. In some cases horizontal

dissepiments are supposed to be formed by the union of

carpels situated at different heights, so that the base of one

becomes united to the apex of another. In such cases the

divisions are true dissepiments formed by carpellary leaves.

The anomalous divisions in the ovary of the Pomegranate
have been thus explained.

The ovary is usually of a more or less spherical or curved

form, sometimes smooth and uniform on its surface, at other

times hairy and grooved. The grooves usually indicate the

divisions between the carpels, and correspond to the dissepi-

ments. The dorsal suture may be marked by a slight pro-

jection, or by a superficial groove. When the ovary is situated

on the centre of the receptacle, free from the other whorls,

so that its base is above the insertion of the st»«ans. it i»
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termed superior, as in L)'chnis, Primula, and Geranium

(fig. 21J). VVhen the margin of the receptacle^ is. prolonged

upwards, carrying with it the fioral envelopes and staminal

leaves, the basal portion of the ovary being forrned by the

receptacle, and the carpellary leaves alone closing in the

apex, the ovary is inferior, as in Pomegranate, Apple,

Pear, Gooseberry, and Fuchsia. In some plants, as many
Saxifragaceie, there are intermediate forms, in which the

term lialf-ivferior is applied to the ovary, whilst the floral

/ whorls are half-superior.

The style proceeds from the summit of the carpel, and

may be looked upon as a prolongation of- it in an upward

direction (fig. 267). It is hence called a/jicifar. It consists

not merely of the midrib but of the vascular and cellular

tisane of the carpel, and when carefully examined is found

to be traversed by a narrow canal, in which there are some

loose projecting cells, a continuation of the placenta, con-

stituting what is called conducting tissue, which ends in

the stigma. This is particularly abundant when the pistil

is ready for fertilization. In some cases, owing to more

rapid growth of the dorsal side of the ovary, the style

(becomes lateral (fig. 266) ; this may so increase that the

style appears to arise from near the base, as in the Straw-

berry, or from the base, as in Chrysobalanus Icaco, when
it is called basilat. In all these cases the style still indi-,

cates the organic apex of the ovary, although it may not be

ithe apparent apex, When in a compound pistil the style

of each carpel is thus displaced, it appears as if the ovary

were depressed in the centre, and the style rising from the

depression in the midst of the carpels seems to come from

the torus. Such a style is gynobasic, and is well seen in

Boraginacese and Ochnaceae. T^e form of the style is

usually cylindrical, more or less filiform and simpls ; some-

times it is grooved on one side, at other times it is flat,

thick, angular, compressed, and even petaloid, as in Iris

and Canna. In Goodeniacete it ends in a cup-like expan-

sion, enclosing the stigma. It may be smooth and covered

with glands and hairs. These hairs occasionally aid in the

application of the pollen to the stigma ; and are called

collecting hairs, as in Goldfussia, in Campanula, where
they appear double and retractile, and also in Aster and
other Compositje. These hairs, during the upward develop-

ment of the style, come into contact with the already

Wttjv

Fig. 266 Fig. 267. rig. 269.

Fig. 268.
ria. 2C6 —L'nl-ovulnr carpel of Lady s-mantle (vl/(-A?mi7?<i) with the style « ftrls-

Inc laternlly near the apparent base. It ia called a lateral or serai basilar style,

olthoupti tt arises from the organic apex, which Is here turned round The
atlgma at the summit of the style Is capitate.

Fio. 267.—Compound ayncarpous pistil of primrose (Pi-i'mu/a). The five carpels of
which U ia composed are completely consolidated so as to appear one. Tlie

ovaries o, the styles t. and sligmata $, are united. The flower le called mooo-
ffynous, although In reality there are tlve paru of the pistil.

Flo, 2fi8.— GyntEclum pf the Flower-de-I^uce (/its), con.sisting of an ovary o ftd-

heient to the perianth, and a style dtv, which divides into three petaloid eeg-
uents beaiing atlpmas itig The ovaty Is Inferior, the perianth auperlor.

rto, af.9 —Capsule of Poppy, opening by pores p, under the radiating peltAttf-
* stigma

ripened pollen, and carry it up along with them, ready to

be applied byin.ss'-ts to the mature slismaof other flowers.

In Vicia and Lobelia the hairs freqi;ently form a tuft below
the stigma. The styles of a syncarpous pistil may be either

separate or united ; when separate, they alternate with the

septa. When united completely, it is usual to call the style

simple (fig. 267) ; when the union is partial, then the style

is said, to be bifid, trijid, multifid, according as it is two-

cleft, three-deft, mauy-cleft ; or, to speak more correctly,

according to the mode and extent of the un!t.,n of two,

three, or many styles. The style is said to be bipartite,

tripartite, or multipartite, when the union of two, three, or

many styles only extends a short way above the apes of the

ovary. The style of a single carpel, or of each carpel of a

compound pistil, may also be divided. Each division of

the tricarpellary ovary of Jatropha Curcas has a b'furcatc

or forked style, and the ovary of Emblica officinalis has

three styles, each of which is divided twice in a bifurcate

manner, exhibiting thus a dichotomous division. The
length of the style is determined by the relation which

ought to subsist between the position of the stigma and

that 6i the anthers, so as to allow the proper application of

the pollen. In some cases ttie ovary passes insensibly into

the style, as in Digitalis, in other instances there is a pib-.< \\,

marked transition from one t6 the other. The style may
remain persistent, or it may fall off after fertilisation ia

accomplished, and thus be deciduous.

. The stigma is the terminatJou of the conducting tissue The afiga

of the style, and is usually in direct communication with

the ' placenta. I^ may, therefore, in most instances, be

considered as the placental portion of the carpel, prolonged

upwards. In Armeria, and some other plants, this connec

tion with the placenta cannot be traced. The stigma consists

of loose cellular tissue, and secretes a viscid matter whicl

detains the pollen and causes it to protrude tubes. Tb;.-

secreting portion is, strictly speaking, the true stigma, bui

the name is generally applied to all the divibions of fLi

style on which the stigmatic apparatus is situated. The
stigma alternates with the dissepiments of a syni^rpous

pistil, or, in other word3,'corresponds with the back of the

loculaments ; but in some cases it would appear that half

the stigma of one carpel unites with half that of the con

tiguons carpel, and thus the stigma is opposite the dissepi-

ments, that 19, alternates with the loculaments, as in the

Poppy. If the stigma is viewed as essentially a prolonga-

tion of the placenta, then there is no necessary alternation

betweeu it and the placenta, both being /ormed by the

margins of carpeliary leaves, which in the one case are

ovuliferous, in the other stigmatiferous. There is ofttn a
notch on one side of a stigma (as in some Roeacese),

indicating apparently that it is a double organ like the

placenta. To the.division of a compound stigma the terms

bifid, as in Labiatae, Composita;, trifid, as in Polemonium,
&c., are applied, according to the number of the divisions.

When the divisions are large, they are ral'ed lobes, and
when flattened like bands, lamellce ; so that stigmas may
be hilobatt, trilobate, bilamellar, trilameltar, Ac.

It has already been stated that the divisions of ih«
stigma majk the number of carpels which are united

together. A quinquefid or five-ckft stigma indicates five

carpels, as in Campanula, although the o\her paita are

united. In Bignoniaccje, as well as in Scrophulariactse

and Acanthaceae, the two-lobed or bilamellar stigma
indicates a bilocular ovary. Sometimes, however, as in

the case of the styles, the stigma of a single carpel may
divide. It is probable that in many instances what is

called bifurcation of the style is only the division of the

stigma. In Gramines and Composilae there is a bifid

stigma, and only one cavity in the ovary. This, however,,

may bo probably traced to subsequent abortion in the
ovary of one of the carpels. Its positioB may bd
tprmi"!"' or lateral ; cither on one side of the style, uni-
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lateral, as in Asimina, or on both sides, bilateral, as in
Plantago. Occasionally, as in Tasniannia, it is prolonged
ilong the inner-surface of the style. In Iris it is situated
an a cleft on the back of the petaloid divisions of the style
(fig. 268). Some stigmata, as hose of the Mimulus,
present sensitive flattened laminae, which close when
touched. The stigma presents various forms. It may be
globular, as in Mirabilis Jalapa ; orbicular, as in Arbutus
Andrachne

; umbrella-like, as in Sarracenia, where, how-
ever, the proper stigmatic surface is beneath the angles of
the large expansion of the apex of the style ; ovoid,
as in Fuchsia; hemispherical; polyhedral; radiating, as in
the Poppy (fig. 269), where the true stigmatic rays are
attached to a sort of peltate or shield-like body, which
may represent depressed or flattened styles; cucullale,
I.e., covered by>a hood, in Calabar Bean, where it is situ-
ated on the apex of a declinate style, bearded (hairy) on
its concave surface The lobes of a stigma may be flat
and pointed, as in Mimulus and Biguonia, fleshy and
blunt, smooth or granular, or they may be feathery, as in
many Grasses (fig. 213). In Orchidacea; the stigma is
situated on the anterior surface of the column formed by
the union of the styles and filaments,—the point where it
occurs being called gynUus. In Asclspiadaces the stigmas
are united to the face of the anthers, and along with them
form a solid mass (fig. 22y).

Transformations of the pistil are of frequent occur-
rence, and depend generally on abortion of a certain
number of carpels, and on adhesions of various kinds. In
the apocarpous pistils of Aconite, Nigella, Larl(^pur, and
Vxony, we find on the same plant pistils composed of two
three four, five, and six carpels. In some of the
brambles, all the carpels except one have been observed
to disappear, thus making the fruit resemble that of
the Plum. In the case of Leguminous plants there is
usually only a single carpel, although the flower -s
pentamerous; this state has been traced to abortion of car-
pels, and the view is confirmed by finding plants in the same
natural order with more than one carpel. Pistils of a succu-
lent nature, such as those of the Sloe and Bird-cherry some-
times assume the form of a pod, like that of the Pea. ' Occa-
sionally stamens are changed into carpels, and at other times
the carpels are transformed into stamens, and boar pollen
The ovule is the body attached to the placenta, and

destined to become the seed. Ovules arc most usually
produced on the margins of the carpellary leaves, but are
also formed over the whole surface of the leaf as in
Cupressus In other instances they rise from the floral axis
Itself, either as terminal buds, as in Polygonacos and
Piperacea;, or as lateral buds, as in Primulaceai and
Composite. The ovule is usually contained in an ovary
and aU plants in which the ovule is so enclosed are termed
angiospermous

.
but i„ Conifer* and Cycadaceffi it is

generally considered as having no proper ovarian covering
and IS called «aW, these orders being denominated 7™no-
spermons The gymnosperraal view is not adopted by all
botamsts. some maintaining that there is a tnie ovarian

in'?. ^° Cycas the altered leaf, upon the margin ofwhich the ovule is produced, and the peltate scales, from
which they are pendulous in Zamia, are regarded by all
botanists as carpellary leaves. But in tbe Ooniferaa great
discussion has arisen regarding the morphology of parts inmany genera

;
some considering the scales at the base of the

scaly bracts of the cone as a placental process growing fromthe bract, which is thus a carpellary leaf opened out andbearing a sessile ovule the whole cone representing a

r£r T"'
'''"'' °"'"'' ^S^'"> ^^g^^d 'he scale as anovular integument, and the ovule ^ being destitute of

.Ii'^n fnfl"'''
''''''

''^i,"^
'^^^^- --1 »»>'=-- therefore

I'u.ig an inflorescence. The carpellary leaves are sometimes
4—8
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united m such a way as to leave an opening at the apex
oi the pistil, so that the ovules are exposed or seminude,
as in Mignonette. In Leontice thalictroides (Blue Cohosh)
species of Ophiopogon, Peliosanthes, and Stateria, the
ovary ruptures immediately after flowering, and the ovulea
are exposed; and in species of Cuphea* the .placenta
ultimately bursts through the ovary and corolla, and become?
erect, bearing the exposed ovules. The ovule is attached
to the placenta either directly, when it is called sessile, ot
by means of a prolongation called a funiculus, -umbilicai
cord, or podosperm (fig. 270a, /). This cord sometimes
becomes much elongated after fertilization. The part by
which the ovule is attached to the placenta or cord is its
base or haum, the opposite extremity being its apex. Tha
latter is frequently turned round in such a way as to
approach the base. . The ovule is sometimes embedded in
the placenta, as in Hydnora.

Fig. 270, Fig. 271. Fig. 272.

^^t^r^rl'"^'^ "7^° "' C«'l""l>"« (CheliJonwm mcvu.) before Its coreri'nc.

'"'?„.","'''";?' °'°'° "' Polysonnm. with llj nucleus n, ooverod b, tha Innnfcoat
.. or tlic .ecunJi>.c. »nj tho outer coal p. or the primiiie Tl,e oMnlm, ?»

taShi.h ,h " °' """ 1""'™' " '«" P'oJuctlnK at tho (ormeo Tie endby which the ovule js attached to the placenta Is maikcd /.
^

no. .7I.-Orlhotropous or orthotropal ovule ot Polyronum'showlnp thacmbrvn.

fhe ovule appears at first a,s a small cellular projection
from the placenta. The ceUs multiply untU they assume
a more or less enlarged ovate form, constituting what has
been cal ed the nucleus (fig. 270, «), or central cellular
mass of the ovule. The nucleus may remain naked, and
alone form the ovule, as in Balanophoracc*, Santalacea;.
<5:c.; but in most plants it becomes surrounded by certain
covenngs or integuments during its development These
appear first in the form of cellular rings at the base of the
nucleus, which gradually spread over its surface. In soma
ca^es only one covering is formed, especially amongst
gamopetalous Dicotyledons, as in Composite, Campanu-
laceoe, also in Walnut, &c. But usually besides the single
^°^"'I'S((>S- 2^0a, s) another is developed subsequently
(hg. J70a, p), which gradually extends over that first
formed, and ultimately covers it completely, except at the
apex. There are thus two integuments to the nucleus an
outer and an inn^.-, called respectively jcnmrne, p, and
secundtne s,—the terms having reference to their position
as regards the nucleus and not indicating the order of
development. The name terci>ie has been given to the
outer layer of cells of the nucleus. The integuments do not
completely invest the apex of the nucleus, but an opening
termed the foramen or mia-opyle is left. This foramen in
most ovules extends through both coats, tbe opening in the
primine (fig. 270a, ex) being the exostome ; ihs.t in the
.secundme (fig. 270a, end) being the endostome. But inmany Monocotyledons the exostome has no share in the
formation of the micropyle. The microjiyle indicates the
organic apex of the ovule. The term micropyle is sometimes
restricted to the foramen in the perfect seed. The size
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of the micropyle depends on the development of the nucleus,

as well as on the thickness of the integumenta Where the

integument is very thick and the nucleus small, the

tnicropyle is a long canal, as in Hippuris , but more usually

the nucleus is large, and the integuments reduced to a

few layers of cells, and in this case the micropyle is

correspondingly reduced. Tbe nucleus alters m the progress

of growth 90 as to be prepared for the development of

the embryo in its interior A single cell of the nucleus

near its centre enlarges greatly until it forms a hollow

cavity surrounded by the smaller cells of the nucleus

This cavity is the embryo sac (fig 274, s), and the

protoplasmic contents have been termed the amnwa This
embryo sac increases in size, gradually su[iplanting the

surrounding cellular tissue of the nucleus until it remains

surrounded only by a thin layer of it , or it may actually

extend at the apex beyond it, us in Phaseolus and Alsine

dedia ; or it may pass into the micropyle, as in Santalum
In Oymnosperms it usually remains deep in the nucleus

•and surrounded by a thick mass of cellular tissue (fig 272)
In Veronica, Euphrasia, and many Labiatse, the neck ol

the embryo-sac becomes elongated and swollen, and from
It are developed certain vermiform or filamentous append-

ages, which are probably connected with the nutrition of

the embryo. In some cases more than one embryo-sac is

formed This occurs in some gymnospf-mous plants, as

the Yew, and it is also seen in Cruciferae In the Mistleto

•several sacs are formed, but it is doubtful wli»'her in this

case several ovules have not coalesced Uo- ^nly one
becomes fully developed. When the embryo s.ic has reached

a certain stage of growtji, a development of cellular tissue

takes place within it by free cell fornix"'- This occurs

«n all gymnospermous plants, and constitutes wnai lo known
as the endosperm (fig 280, b). In angiospermous plants the

^udosperm is not formed until after fertilization, and it is

rare to find any epecial development of cellular tissue within

the embryo-sac before fertilization. But in some cases at the

base of the embryo-sac a few cells are formed, which have
been termed antipodal cells, and are frequently afterwards

absorbed, or may be incorporated in the true endosperm

when it is formed. The further processes of growth in

gymnospermous ovules on the one hand, and angiospermous

ovules on the other, differ so much that they must be

noted separately.

At the apex of the embryo-sac in gymnosperms, two or

more cells of the endosperm enlarge so as to form what have

been termed corpuscles (fig 273). Each of these divides so

OS to form a large lower terminal or central cell, and an

Pig, 273 Fig 274. Fig. 275

Flo 373 —Vertical section ol the embryo-sac b. and of part of the nnclcas o, of

the onile of the Weymouth Pine (/^nw Strobus) At the micropylar end of

the embryo-sac two cells, called coi-pusclcs, d, have made their appearance.
Each of these Is at first separated from the Inner eui-fuce of the micropylar end
of the aac by a single cell, wlilch afterwards divides Into l.nir. leaving a pas-

sage from the eurfuce of the sac down to the coi-piiscle. The pollen-grain c
on the cunimlt of the nucleus, then sends down a tube whkh perforates the
eijibryo-sac, and reaches the coi-puscle through the intercellular canal

Flo 274 —Diagram of ovule of Polygnniiin, showing the nucleus n, and the
• embryo-sac s, containing n vesicle or gemnnal cell c. formed before Impreg-

naUon. Thla cell, after fertllliatlou. develops the first cell e of the embryo.
The dark shading at the base marks the chalaza and the outer lines are the
totegnmerit. the micropyle being opposite the chalara

Flo. ^76 —CampylotropouB or campylnlropij ovule of Wallflower (CTlftranfTlw).

ebowlog the funiculus /. which attaches the ovule to the placenta: p, the
prlmlne, g. the secundlne, n, the nucleus, eft, the chalaza The OTnle Is curved
opon Itself, 90 that the foramen Is near the funiculus

upper neck of smaller cells {stigmatic cells), appearing as

four when yiewed from above, enclosing a canal. From

the upper part of the centra] cell at the bottom of the neck,

a small portion is separated— the carial cell It is from a

portion of the central cell that, after fertilization, the

embryo is formed Those paats all have great physiological

importance in connection wilh fertilization In anginsperms
from the protojilasmic mass at tLe apex of the embryosac
by free cell formation two (rarely one) elongated ovoid celU

are produced These are tbe germinal fsicles (fig 274).

In some angiosperms as Crocus, Maize, A'c , tbe vesicles

placed side by side are both equally elongated , to a con-

siderable extent their lower ends are rounded, and there

it is that the nucleus is found The upper end projects

into the micropyle, and is marked by distinct striee longi

tudinally This portion has been distinguished as tht

filiform apparatus From the germinal vesicles aflti

impregnation the embryo is formed, only one vesicle

developing. This filiform apjiaratus is considered as cor-

responding to the canal cell formed from tbe corpuscula in

gymnosperms, and it seems to serve for conducting the

impregnating influence to tbe lower part of the central cell.

In most angiosperms the germinal vesicles are placed

obliquely over each other—one attached to tbe apex of the

sac, tbe olber lower down, and there is no filiform apparatus

Of these two vesicles tbe lower one alone forms an embryo,

the upper one performing the same function as the filiform

apparatus of other angiosperms, and the canal cell of

gymnosperms. Tbe point where the integuments are united

to the base of tbe nucleus is called the chalaia (fig 278,

ch) This IS often coloured, (s of a denser texture than the

surrounding tissue, and is traversed by fibrovascular

bundles, which pass from the placenta to nourish tbe ovule

When the ovule is so developed that the point of union

between the integuments and nucleus (the chalaza) is at the

bilum (next the placenta), and the micropyle is at the

opposite extremity, there being a short funiculus, the ovule

is orthotropal, orlhotropovs, or alropoua. This form is well

seen in Folygonaces (fig 271), Cistacese, and most gymno-
sperms. In such an ovule a straight line drawn from the

hilum to the micropyle passes along the axis of the jvule.

Where, by more rapid growth on one side than on thf

other, the nucleus, together with the integuments, is curved

upon it.8elf, so that the micropyle approaches the hdum,
and ultimately is placed close to it, while the chalaza is

at the hilum, the ovule is campylotropal or campylotropotu

(fig. 275) when the portions on the two sides of tbe line bisect-

ing the angle of curvature are unequal, or camptvtropal when
they are equal. Curved ovules are found m Legumiuosat:,

Cruciferee, and Caryopbyllaceae Usually the opposite faces

of the concavity of curvature of such ovules coalesce, and
outwardly no indication of curvature is visible ,

but in some
cases there is no coalition, and the ovule is lecotropai, ot

Fig 276. Fig 277 Fig 273.

FlOfi. 276, 277 —Ovule of Chelidofwum rmvui (cot iongltadlnally In flg 277 t«

show the relation of Its different pans) A, hilum or umbilicus. <. chalau.

/. funiculus or umbilical conJ; r. raphe, n. nucleus, fi, secundlne. u, prlmlne:

«<f. endostome , ex. exostome.
FlQ 278 —Anatropous or anatropal ovule of Dandelion (iecviwdon TVirararwmi.

Gbowlng the coata of the ovule surrounding the nucleus n. which I* Inverted,

flo that Its base cA. where the chalaza exists. I* removed from the baae or blium

ol the ovule A. while the foramen /Is near the bB«e The connection between Ui*

base of the ovule and the base ot the nucleus at j Is kept up by meaas of tbe raphe r

horse-ehoe shaped The inverted, anatropal, or anatropous

ovule (figs. 276, 277, 278) is the commonest form amongst



VERTILIZATIOU.] BOTANY 147

BDgioapsrms. In this ovule the apex with the micropjie is

turned towards the point of attachmert of the funiculus to

the placenta, the chalaza being situated at the opposite ex-

tremity; and the funiculus, which runs along the side usually

next the placenta, coalesces with the ovule and cor.stitutes the

raphe (r), which often forms a ridge. The anatropal ovule

arises from the placenta as a straight or only slightly curved

cellular process, and as it grows, gradually becomes inverted,

curving from the point of origin of the integuments. As
the fjrst integument (secundine) grows round it, the amount
of inversion increases, and the funiculus becomes adherent

to the side of the nucleus. Then if a primine be formed

it covers all the free part of fhe ovule, but does not form

on the side to which the raphe is adherent. Some anatropal

ovules, however, seem to be formed in a different manner,

the nucleus arising as a lateral bud from the apex of the

funiculus, as in some Compositae. These may be taken

as the three types of ovule in the vegetable kingdom ; but

there are various intermediate forms, such as seminxnatropal,

nmphitropal, and helerotropal (transverse) ovules, where the

funiculus is only, as it were, partially attached along one

side, becoming free in the middle.

The position of the ovule relative to the ovary varies.

When there is a single ovule, with its axis vertical, it

may be attached to the placenta at the base of the ovary

[basal placenta), and it is then erect, as in Polygonaceae

and Compositx ; or it may be inserted a little above the

base, on a parietal placenta, with its apex upwards, and
then is ascending, (is in Parietaria. It may hang from an

apicilar placenta at the summit of the ovary, its apex being

directed downwards, and is inverted or pendulous, as in

Hippuris vulgaris ; or from a parietal placenta near the

summit, and then is suspended, as in Daphne Mezereum,
XIII. PolygalaccK, and Euphorbiacese. Sometimes a long funi-

culus arises from a basal placenta, reaches the summit of the

ovary, and there bending over suspends the ovule, as in

Armeria (Sea-pink) ; at other limes the hilum appears to be

in the middle, and the ovule becomes horizontal, peltate,

or peritropous. When there are two ovules in the same
cell, they may be either collateral, that is, placed side by
side (fig. 257), or the one may be erect and the other

inverted, as in some species of Spiraea and .lEsculus ; or they

may be placed one above another, each directed similarly,

as is the case in ovaries containing a moderate or definite

number of ovules. Thug, in the ovary of Leguminous
plants (fig. 256), the ovules o, are attached to the extended

marginal placenta, one above the other, forming usually

two parallel rows corresponding to each margin of the carpel.

When the ovules are definite (i.e., are uniform, and can be

counted), it is usual to find their attachment so constant

as to afford good characters for classification. When the

ovules are very numerous (indefinite), while at the same
time the placenta is not much developed, their position

exhibits great variation, some being directed upwards,

others downwards, others transversely ; and their form is

altered by pressure into various polyhedral shapes. In

such cases it frequently happen.'' that some of the ovules

are arrested in their development and become abortive.

The homology of the ovule is by no means the same in

all plaits. In such cases as Polygonum and Piperaceze, it

represents the termination of the floral axis, and therefore

is of the nature of a caulome. Again, in siicli plants as

Primulacea: and Compositae, it is produced laterally upon
Ihe axis, and therefore represents a leaf, the integuments
representing the lamina, and the funiculus the petiole,—the

nucleus being an outgrowth from them. In some instances

of malformation a transformation into these parts actually

takes place. In cases where they are produced on the

margin of the carpellary leaves (the usual mode), the ovules

represent lobes of a leaf, and in some cases of monstrosity,

aa in belphinium elatum, they appear as lobes of the

carpellary leaf, whilst in Cupressus they ar^ evidently

outgrowths of the leaf. Further, the ovules in Orchidacea
must be considered as mere trichomas, as tbey have oo
fibro-vascular bundles, and are de^lbped from superfiojal

cells of the placenta.

When the pistil has reached a certain stage in growth it Fertui*.

becomes ready for fertilization. Pollination having been "<>''•

effected, and the poUen-grain having reached the stigma iu

angiosperiDS, the summit of the nucleus in gymnosperms, it is

detained there, and the viscid secretion from the glanda of

the stigma in the former case, and the moisture ;rom the

ovule in the latter, induce the protrusion of the intine ae

a pollen-tube through the pores or points of perforation ot

the grain, many or few tubes being formed according to

the number of pores. • The pollen-tube or tubes pass down
the canal (fig. 279), through the conducting tissue of the

style when present, and reach the interior of the ovary

in angiosperms, and then pass to the micropyle of th^

ovule, one pollen-tube going to each ovule. Sometimes the

micropyle lies close to the base of the style, and then' the

pollen-tube enters it at once, but frequently jt hsa to pass

rig.2S0.

Fig. 279.

Fio. 279.— PlBtll and pollen of PoIyeoDum 1 Stigmft, iliff, wiUi pollen-grains p
adherent to It, sending tubes tp do^m tbo conducting tlsfioe of the style i/rf

;

the ovary o coutalning the ovule with It3 coveting and centra] cellolar maM
cr nucleus n, containing a nidUnentary embryo-aac le, In which ultimately tka

embT70 Is developed. The baae of the ovule attached to the placenta Is marjiai

by the chalaza c/t. 2. Pollen-grain p. separated, with poUen-tube cp.

Flo. 280.—Vertical section of the ovulo of the Scotch Fir (Piniu tytvutrii) In May
of the second rear, ehowiag the enlarged embryO'Sac b, full at endospermal

cells, and pollen-tutjcsc, pcnetratinf-tbe summit of the nucleus after thopoUeo
haa entcicd the large micropyle of the ovule.

some distance into the ovary, being guided in its direc-

tion by various contrivances, as hairs, grooves, Ac. In

gymnosperms the pollen-grain resting on the apex of the

nucleus sends out its pollen-tubes, which at once penetrate

the nucleus of the ovule (fig. 280). In angiosptrms when

the pollen-tube reaches the micropyle it passes down into

the canal, and this portion of it increaies considerably in

size. Wiiere, as in Sactalum album. Crocus, ic, there is

a filiform apparatus, the pollen-tube comes in contact with

it. In most cases, however, it reaches the apex of the

embryo-sac, sometimes slightly indenting it, as in Narcissus

poeticus and Digitalis purpurea, or even perforating it, as

rn Canna. The granular protoplasmic matter in the pollen

(fovilla) is then transmitted to the embryonal vesicle and

fertilization is efl"ected. Consequent upon this, after a longer

or shorter period, those changes commence in the embryonal

vesicle which, result in the fomation of the embryo plant,

the ovule also undergoing changes which convert it into the

seed, and fit it for a protective covering, and a store of nutri-

ment for the embryo. Nor are the effects of fertilization

confined to the ovule ; they extend to other parts of the pUnt.

The ovary enlarges, and, with the setJs enclosed, conatitutes
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the fruit, frequently incorporated with which are other parts

of the ilower, as receptacle, calyx, ic. In gyinnosperms

the pollen-tubes, having penetrated a certain distance down
toe tissue of the nucleus, are usually arrested in growth for

a longer or shorter period, sometimes nearly a year.

Subsequently growth recommences ; the tube advances to

the apex of the embryo-sac, which it pierces, and roaches the

mouth of tho canal of the corpuscle. It either descends

the canal or remains attached at the mouth. The fovilla is

•.ransmitted to the central cell, and fertilization is complete,

the central cell giving rise to the embryo. In angio-

sperms usually only one embryonal vesicle is fertilized,

and one embryo is produced

—

monoemhryony ; but in some
plants where many embryonal vesicles are formed, as in

Citrus and Scabiosa, several of them may be fertilized, and
thus many embryos produced

—

polyembryony. Usually,

however, only one develops, so as to be capable of ger-

mination or growth. In gymnosperms it is very com-

mon to l^ve poly..-mbryony, although produced in a dif-

erent way, for each central cell of a corpuscle may produce

four embryos, and as the central cell of more than one

corpuscle • may be fertilized a great many embryos may be

formed. They do not, however, all come to maturity.

4. Female Organs of Phanerogams after Fertilization,

a.— The Fmil.

Proll After fertilization various changes take place in the

parts of the flower. Those more immediately concerned in

the process, the anther and stigma, rapidly wither and
decay, while the filaments and style often remain for some
time ; the floral envelopes become dry, the petals fall, and

the sepals are either deciduous, or remain persistent in an

altered form ; the ovary becomes enlarged, forming the

pericarp ; and the ovules are developed as the seeds, con-

taining the emhryo-plant. The term fruit is strictly

applied to the mature pistil or ovary, with the seeds in its

interior. But it often includes other parts of the flower,

such as the bracts and floral envelopes. Thus the fruit of

the Hazel and Oak consists of the ovary and bracts and
calyx combined ; that of the Apple, Pear, and Gooseberry,

of the ovary and calyx ; and that of the Fine-apple, of the

ovaries and floral envelopes of several flowers combined.

Such fruits are by some distinguished as pseudoearps.

In popular language, the fruit includes all those parts

which exhibit a striking change as the result of fertilization.

In general, the fruit is not ripened unless fertilization has

been eS'ected ; but cases occur in which the fruit swells,

and becomes to all appearance perfect, while no seeds are

produced. Thus, there are seedless Oranges, Grapes, and

Pine-Apples. When the ovules are unfertilized, it is

common to find thet the ovary withers and does not come to

maturity ; but in the case of Bananas, Plantains, and Bread-

fruit, the non-development of seeds seems to lead to a larger

growth, and a greater succulence of fruit.

The fruit, like the ovary, may be formed of a single

carpel, or of several. It may have one cell or cavity,

being unilocular ; or many, muliiloc-dlar, &c. The num-
ber and nature of the divisions depend on the number
of carpels, and the extent to which their edges are folded

inwards. The appearances presented by the ovary do
not always remain permanent in the fruit. Great changes

are observed to take place, not merely as regards the

increased size of the ovary, its softening and harden-

ing, but also in its internal structure, owing to the sup-

pression, additional formation, or enlargement of parts.

Thus, in the Ash (fig. 281) an ovary with two cells,

each containing an ovule attached to a central placenta,

is changed into a unilocular fruit with one seed ; one

ovule, /, becoming abortive, while the other, g, gradually

enlarging until the septum is jiushed to one side, unites

with the walls of the cell, and the placenta appears to be
parietal. In the Oak and Hazel, an ovary with three cells,

and two ovules in each, changes into a one-celled fruit

with one seed. In the Coco-nut, a trilocular and triovular

ovary is changed into a one-celled, one-seeded fruit. This
abortion may depend on the pressure caused by the

development of certain ovules, or it may proceed from non-
fertilization of all the ovules and consequent non-enlarge-

ment of the carj:els. Again, by the growth of the placenta,

or the folding inwards of parts of the carpels, divisions

occur in the fruit which did not exist in the ovary. In

Pretrea zanzibarica, a one-celled ovary is changed into a
four-celled fruit by the exfension of the placenta. In

Cathartocarpus Fistula a one celled ovary is changed into

a fruit, having each of its seeds in a separate cell, in

consequence of spurious dissepiments {phragmata) being

produced in a horizontal manner, from the inner wall of

the ovary. In Linum, by the folding inwards of the

Fig. 282.

Fig. 2S1.

Fig. 281.—Samara or Samavoid fruit of Fraxinm orypfti/tta. 1 Hnttre. wlrh ft»
wing a. 2. Lower portion cut transveisely, to show tbat it consists of two
locuiaments; one of wiiich. /, is abortive, and is reduced to a very small cavity,
while the otiier is much enlarged, and tilled with a seed g.

Fig. 282.— Drupe of the Cherry (Coojuj), cut vertically, showing tlie skin, or
eplcarp ep, the flesh or meaocarp me, and the atone, putamen, or eodocarp en.

enclosing the seed ?, with tte embryo.

back of the carpels a fivcrcelled ovary becomes a ten-

celled fruit In Astragalus, the folding inwards of the

dorsal suture converts a one-celled ovary into a two-

celled fruit ; and in O.xytropis the folding of the ventral

suture gives rise to a similar change in the fruit. The
development of cellular or pulpy matter, and the en-

largement of parts not forming whorls of the flower,

frequently alter the appearance of the fruit, and render

it diflicult to discover its formation. In the Gooseberry,

Grape, Guava, Tomato, and Pomegranate, the seeds nestle

in pulp, formed apparently by the placentas. In the

Orange, the pulpy matter surrounding the seeds is formed

by succulent cells, which are produced from the inner

partitioned lining of the pericarp. In the Strawberry the

receptacle becomes succulent, and bears the carpels on its

convex surface (fig. 151); in the Rose there is a fleshy hollow

torus or disk, which bears the carpels on its concave surface

(fig. 155). In the Juniper tho scaly bracts grow up round

the seeds and become succulent, and in the Fig (fig. 150) the

receptacle becomes succulent and encloses an inflorescence.

The pistil, in its simplest state, consists of a carpel or

folded leaf, with ovules at its margin ; and the same struc-

ture will be found in the fruit, where the pericarp represents

the carpellary leaf, and the seeds correspond to the ovules.

The pericarp consists usually of three layers, the external,

or epicarp (fig. 282, cp), corresponding to the lower epi-

dermis of the leaf ; the middle, or mcsocaip, me, representing

the parenchyma of the leaf ; and the internal, or endocarp,

en, equivalent to the upper epidermis of the leaf, or the

epit^ieliiim of the ovary. These layers are well seen in .">ui-b
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a fruit as the Peach or Plum, where they are separable one
from the other; in them the epicarp forms what is commonly
called the skin ; the mesocarp, much developed, forms the

flesh or pulp, and hence has sometimes been called tarcocarp;

while the endocarp, hardened by the production of woody
cells, forms the stone or putamen, immediately covering the

kernel of the seed. The pulpy matter found in the interior

of fruits, such as the Gooseberry, Grape, and Cathartocarpus

Fistula, is formed from the placentas, and must not be con-

founded with the sarcocarp. In some fruits, as in the Nut,
the three layers become blended together, and are indistin-

guishable. In Bladder Senna (Colutea arborescens) the

pericarp retains its leaf-like appearance, but in most cases

it becomes altered both in consistence and in colour. Thus
in the Date the epicarp is the outer brownish skin, the

pulpy matter is the mesocarp or sarcocarp, and the thin

papery-like lining is the endocarp covering the hard seed.

In the iledlar the endocarp becomes of a stony hardness.

In the Melon the epicarp and endocarp art; very thin, while

the mesocarp forms the bulk of the fruit, differing in texture

and taste in its external and internal parts. The rind of

the Orange consists of epicarp and mesocarp, while the

endocarp forms partitions in the interior, filled with pulpy

:ell?. The part of the pericarp attached to the peduncle

IS called its base, and the point whore the style or stigma

existed is the apex. This latter is not always the apparent

apex, as in the case of the ovary ; it may bo lateral or

even basilar. The style sometimes remains in a hardened

form, rendering the fruit apiculate ; at other times it falls

off, leaving only traces of its existence. The presence of

the style or stigma serves to distinguish certain single-

seeded pericarps from seeds.

When tlie fruit is mature and the contained seeds ripe,

the caipels usually give way either at the ventral or dorsal

suture or at both, and soallow the seeds to escape. TJie

fruit in this case is dehiscent. But some fruits . are

indekiscent, falhng to the ground entire, and the seeds

eventually reaching the soil by their decay. Yiy dehiscence the

pericarp becomes divided into different pieces, or valves,

the fruit being nnivalvular, bivalvular, or multivalvular,

&c., according as there are one, two, or many valves.

The splitting may extend the whole length of the fruit, or

it may be only partial, the valves forming teeth at the apex

of the fruit, and the dehiscence being apicilar, as in

Caryophyllaceaj (fig. 283). Sometimes the valves are

detached only at certain points, and thus dehiscence takes

place by pores at the apex, as in Poppy (fig. 269), or at

the base, as in Campanula- Indchiscent fruits are cither

dry, as the Nut, or fleshy, as the Cherry and Apple. They
may be formed of one or several carpels. In the former

case they usually contain only a single seed, which may
become so incorporated with the pericarp as to appear to

be naked. Such fruits are called pseudosperinous or false-

seeded, and are exemplified in the grain of Wheat. In

6uch cases the presence of the style or stigma determines

their true nature.

Dehiscent fruits, when composed of single carpels, may
open by the ventral suture only, as in the Pa;ony, Hellebore,

Aquilegia (fig. 300), and Caltha ; by the dorsal suture

only, as in Magnolias and some Proteacece, or by both

together, as in the Pea (fig. 256) and Bean ; in these cases

the dehiscence is called sutural. When composed of several

united carpels, two types of dehiscence may be recognized

—a longitudinal type and a transverse type. In the

longitudinal type the separation may take place by the

dLssepiments throughout their length, so that the fruit is

resolved into its original carpels, and each valve will be

a carpel, as in Rhododendron, Colchicum, ic. This

dehiscence, in consequence of taking place through the

lamellae of the septum, is called seplicidal (figs, 284, 285\

The valves may separate from their commissure, or central

line of union, carrying the placentas with them, or they

may leave the latter in the centre, so as to form with the

F.g. 236.

o/^>
Fig. 285, Fig. 2S3.

Fig. 3S3.—Sccd-veuel or cipsulo of Campion {Lychnii), opening by ten teelli al

the apex. The plac^ota Is freo central. The cajyi is Been aurrouoding the
seed-vessel, but not adherent.

Fio. 284.—Fmit or capsule of Meadow Saffron {Cokhicum autumnaU), dehiscing
by three Talves in a scptlcidal manner. The fruit Is thus resolved Into ita

three component carpels, with their styles and stigrnas.

Fig. 2SJ.—Diagram to illustrato the septlclda] dehiscence In a pentaJocular

capsule. The loculameuts / correspond to the number of the «arpe)a, which
separate by splitting through the septa i.

Fig. 286,—The seed vessel (capsule) of ihe Flowcr-de-Luro (/ni), openingMn a

locuilctdal manner. The three valves hear the septa in the centre, and the

opening takes place through tho baclt of the locuiameuls. Each valve Is foimed
by the halves of contiguous carpels.

Flo. 287,—Diagram to Illustrato locullcldal dehiscence. The loculaments I, split

at the haclc, and the valves separate, bearing the septa s on their centres.

Fig. 288,—Diagram to illustrate septtfragal dehiscence, in which the dehiscence

takes place through the baclc of the loculaments f, and the valves separate from
the repta j. which are left attached to the placentas In the centre.

axis a column of a cylindrical, conical, or prismatic shape,

which is termed the columella. The union between the

edges of the carpels may be persistent, and they may
dehisce by the dorsal suture, or through the back of the

loculaments, as in the Lily and Iris (figs. 286, 287). In

these cases each valve consists of a half of each of two

contiguous carpels. The placentas either rejaain united to

the axis, or they separate from it, being attached to the septa

on the valves. This dehiscence is loculicidal. When the

outer walls of the carpels break off from the septa, leaving

them attached to the columella, the dehiscence is said to be

seplifragal (fig. 288), and where, as in Linum catharticum

and Calluna, the splitting takes place first of all in a

septicidal manner, the fruit is described as septicidally

septifragal ; while in other cases, as in Thorn Apple (Datura

Stramonium), where the splitting is at first loculicidal, the

dehiscence is loculicidalIy septifragal. In all those forms

the separation of the valves takes place either from above

downwards or from below upwards. But when the splitting

only extends for a short distance, then dehiscence takes

place by pores, which are situated either at the apex, base,

or side, depending on the position of the valves. In the

Poppy (fig. 269) the opening takes place by numeroufl

pores under the peltate processes bearing the stigmas.

Campanula there are irregular openings towards the middla

or base of the pericarp. In Frogsmouth or Snapdragon the

pericarp gives way at certain fixed points, forming two or

three orifices, one of which corresponds to the upper carpel,

and the other to the lower. These orifices have a ragged

appearance at the margins, which has given rise to tho

term rupturing, sometimes applied to this mode of
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dehificenee. In Saxifraga a splitting for a short distance

ol the ventral sutures of the carpels takes place, so that a

single l>rge apical pore is formed. In CaryophyllaceBe

(fig, 283) nuraefoua small valvular splittings occur, forming

teeth at the apen, and a single apical orifice is formed. In
the fruit of Cruafe^se, as Wallflower, there is a form of

fongiludinal deKiscence (fig. 289) in which the valves

separate from tke base of the fruit, leaving a central repJi^m,

or frame, whifih is a phragma formed by a prolongation

from the parietal placentas on opposite sides of the fruit,

.extending between the ventral sutures of the carpels. In
Orchidaceae (fig. 290) the pericarp, when ripe, separates

into tiiree valves, in a loculicidal manner, but the midribs

of the carpels, to which the placentas are attached, remain
adherent to the axis both at the apex and base, and form
three arches, bearing the seeds, after the valves have fallen.

In fruits with a free central placenta it is sometimes
difficult to tell whether the dehiscence is septicidal or

locuUcidftl, inasmuch aa there are no dissepiments, and the

jJacentas and seeds form a column in the axis. Their
namber, aa well as alternation or opposition, as compared
with the sepals, will aid in determining whether the valves

are the entire carpellary leaves, as in septicidal dehiscence,

or only half carpels united, as in loculicidal dehiscence.

The other type of dehiscence is transverse, the dehiscence
' in this case being called arcvmtcissile. In this dehiscence

the upper part of the united carpels falls off in the form

of a lid or operculum, as in Anagallis and in Henbane
(Hyoscyamus) (fig. 291), and hence the fruit is often

^denominated operculcUe. In such instances we may either

suppose that the fruit or seed-vessel is formed by a number
of articulated leaves like those of the Orange, the division

taking place where the laminee join the petioles, or that the

receptacle is prolonged in the form of a hollow cup, and
the ud represents leaves united to it by articulation.

Fig. 293.

Fig. 289. ng. 292.

Pia. t89.—Sillqua or Med.TesBe* of Walfflower (CAr.rnnfAuj CAWrO. opening by
two ralvcB, wlilch sepdrate from the bone npwards. l«STing the 8e«ds attached
»Jthe placeatafi In the middle, with arephim between.

Flo. 290-—5eed-resselof an Orchid (Ot'cA'i), opening by three val7eB p v t>. which
bear the placentas and aeeds in their middle. The midribs of the carpels
r«s>&lD iiijitcd at the baao and apex, and the withered tioraj CD»elcpet e ar«
seen attached at the apci. -

Flo. 391<—Seed-vessel of Henbane (Rvoscyomva nifer), opening by clrcum-
s*|"''e dehiscence. The upper part of the seed-vessel comes off In the f^rm of
a lid. and the capsula has been on this account eaHed pv-xle or pj-rldlum.

rIO.-V92.—The fi-ult of the Fennel {Fceniculum f»t*/(7flrr).'anived at matuilly. It
•eparatca Into two cocci or achjenla. each of which Is marked with obtuse
promluent rldgoa on the surfjce. and Is suspended from the eummtt of a process
of the ails (columeUa). cnlU-d a c«t-i>ophore.

flo. 293.—I^omentum or Inincntrircnus legume of a species of Sainfoin
(//edyvwKm). Each seed is contained In a separate canty by tfle folding
Inwards of the walls of the legume at equal Intel vals; and the legUmc, when
ripe, separates transvcrety into aiogle-seedcd portions or mcrrcarps.

Sometimes the a^xis is prolonged beyond the base of the
carpels, as in the Mallow and Castor-oil plant, the carpels

being united to it throughout their length by their

faces, and separating from it without opening. In the

Umballiferffi the two carpels separate from the lower part
of the axis, and remain attached by their apices to a

prolongation of it, called a carpophore or pcdocarp, which
splits into two (fig. 292) and suspends them ; hence the

name cremocarp is applied to this frmt, which divides into

two suspended mericarps. The general term schisocarp is

applied to all dry fruits, which break up into two or more
one-seeded indehiscent mericarps, as in Hedysarum (fig.

293). In Geraniaceae the axis is prolonged beyond the

carpels, forming a carpophore, to which the styles art

attached, and the pericarps separate from below upwards,
before dehiscing by their ventral suture (fig. 152). Carpels

which separate one from another in this manner ars called

cocci. They are well seen in Euphorbiaceae, where there are Plate XII

I

usually three such carpels, and the fniit is designated '''' '

tricoccous. In many of them, as Hura crepitans, the cocci

separate with great force and elasticity, the cells being called

disiilient. In many Leguminous plants, such as Ornitbopus,

Hedysarum (fig. 293),Entada, Coronilla, andthe Gum-arabic
plant (Acacia arabica), the fruit becomes a schizocarp by the

formation of transverse partitions from the folding in of the

sides of the pericarp, and distinct separations taking place at

these partitions by what has been termed solubility. In

Cathartocarpus Fistula the schizocarp exhibits no evident

d^ressions esternally. Some look upon these pods as

formed by pinnate leaves folded, and the divisions as

indicating the points where the different pairs of pinnae are

united.

Fruits maybe formed by one flower, or they may be the

product of several flowers combined. In the former case

they are either apocarpous, of one mature carpel or of sevqfal

separate free carjiels ; or syncarpous, of several carpels,

more or less completely united. These different kinds of

fruits may be indehiscent or -dihtscent. When the fruit is

composed of the ovaries of several flowers united, it is usual

to find the bracts and floral envelopes also joined with

them, so as to form one mass ; hence such fruits are called

multiple, confluent, or anlhocarpous. The term simple is

perhaps properly applied to fruits wliich are formed by the

ovary of a single flower, whether they are composed ol one

or several carpels, and whether those carpels are separate or

t'l;: 2%. Fig. 298.

Fig. 294.— Fruit of a species of Dock {/ttmrT). cnt Tertlcaliy, It Is a moDfr
spermoue indehiscent dry fiult. called an aihebe, or achvoUim. The out«l

part. ov. Is the perlc8i-p or seed-vessel containing the »ecd, wHh it« cvvirmga
The seed oonlains nourishing matter, caUed albumen or perlspcnn afh. and the

embiyo plant pi, with ita cotyledons pointing downwards, and Its radicla

npwaids. The seed is oilholropal, and the embryo t» Inverted. At the upper
pait of the peiicsrp two of the styles and dtlgrnaa arc Mencorvlng dowowaids.
At the base part of the perianth Is represented.

Fig. 295—Arha;nluni of Crowfoot iKanuncutuj). A aInglA-seedcd seed-vessel,

with the pericarp applied closely to the seed. Such fruits resemble seed to

appearooco; the style and stlgrna i aid in di*lingiilshlng them.
Flo. 296—Seed-vessel of Acer- /'>«jdo-f/<3((inb*jS>camore, called Plape In Scot,

land), composed of two samaras or winged monospennous carpels united ; a.

upper pan forming a dorsal winf ; f, lower porUOD comspoitdlng to tie

loculajneots.

combined. Simple fruits are hence sometimes dcnominati-d

monogyncecial, as being formed by one gynoecium ; while

multiple fruits are called poiygynacial, as being formed

by many gjnioecia
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Simple fruits are either dry or succulent,—the pericarp,

in the former instance, remaining more or less foliaceoua in

its structure, and sometimes being incorporated with the

seed, while it is in the latter thick and fleshy or pulpy.

.

rorm« of The achccnium is a dry unilocular monospermous inde-
fniit. hiscent fruit, the pericarp of which is closely applied to

the seed, but separable from it. It may be solitary,

forming a single fruit, as in the Dock (fig. 294), and in the

PUt« IV. Cashew, where it is supported on a fleshy peduncle ; or

aggregate, as in Ranunculus (figs. 254, 295), where several

achaenia are placed on a common elevated receptacle. In

'he Strawberry the achaenia (fig. 154) are aggregated

on a convex succulent receptacle. In the Rose they are

supported on a concave receptacle (fig. 155), and in the Fig

the succulent receptacle completely encloses the achenes

(fig. 150). In Dorstenia (fig. 163) the achenes are situated

on a flat or slightly concave receptacle. In the Ro«e the

aggregate ach«nia with their covering are sometimes col-

lectively called cynarrhodum. It will thus 'be remarked

that what in common language are called the seeds of the

Strawberry, Rose, and Fig, are in reality carpels, which are

distinguished from seeds by the preserice of styles and
stigmas. The styles occasionally remain attached to the

achaenia, in the form of feathery appendages, as in Clematis,

and they are called caudate. In Composita-, the fruit,

PUte IX. which is sometimes called cypsela, is an acba?nium (fig.

197), to which the pappose or obsolete calyx remains ad-

herent. Such is also the nature of the fruit in Dipsacaceae.

When the pericarp is thin, and appears like a bladder

surrounding- the seed, the achaenium is termed a utricle,

as in Amarftntacea?. When the pericarp is extended in

the form of a winged appendage, a samara or samaroid
achcenium is produced, as in the Ash (fig. 281), Common
Sycamore (fig. 296), and Hiraea. In these cases there are

usually two achaenia united, one of which, however, as in

Fraxinta oxyphylla (fig. 281), may be abortive. The wing
is either dorsal, that is, it is a prolongation from the median
vein (fig. 296, a) or it is marginal, that is, formed by the

lateral veins. It surrounds the ^ruit longitudinally in the

Elm. When the pericarp becomes so incorporated with the

seed as to be inseparable from it, as in grains of Wheat,
Maize, Oata (fig. 297), and other Grasse.-!, then the name

Fig. 297. Fig. 298. Fig. 299.

Fio. 297.—Curfopslfl or tingle-seeded grain of 0«ti {Avtna). Tho fnilt and eocd
»ve Incorpomled. Tho pericarp • bears th.e fltylea and atlfrniM, and encloses
the seed t, with Its albiiraen. or perlsperrn, a, and its embi^o, consisting o/ tho
cotyledon c; tho gemmule ^, and the root r.

Flo. 298.—Calyx and fnilt of Comfiey {Symphslim), cut vertically. Tho fmit la
divided by the folding of the ovary into four single-seeded portions or achiKnia.
two of which are seen in the flgui e, and tho style appears to arise from tho baao
of the carpels.

Fio. 299.—Flower of Fcnnei (FarntVufum eufj/are), one of the Umbciliferio. cut
Terticaiiy, showing the fruit /, composed of two slngie-scedcd carpels, or
BChe^e^ united, so as to form a cremotarp. Tho penduJous seeds are seen In
the carpels ormerlcarps. The two styles are seen at the apex of the fi-ult, with
their dilated bases formed by an epipynous disic. Tho points (aplcula) of tho
petals p are turned Inwards. The calyx tube is adherent to the fruit, and the
limb of the calyx Is often obsolete.

caryopsis is given. There are some fruits which consist of
two or more achaenia, although originally the carpels were
united into a syncarpous pistil, as in Labiatse and
Eoraginaceae (fig. 298). To this form of schizocarpic fruit,

iFl«tt m. as well as to that of Trooaeolum and Mallow, the name

carcerultis ii given. The cremocarp, or the fruit of
Umbelliferae (figs. 292 and 299), is composed of two achaania PI"** Tlli

united by a commissure to a carpophore, from which they
are suspended at maturity. It is sometimes denominated
diachcenium, from the anion of two achjenia, which in this

instance receive the name of mericarps or hemicarps. '

|

. The nut or glans is a dry one-ceUed indehiscent fruit

with a hardened pericarp, surrounded by bracts at the base,'

and, when mature, containing only one seed. In the young
state the ovary contains two or more ovules, but only one
comes to maturity. It is illustrated by the fruits of the
Hazel and Chestnut, which are covered by leafy bracts, in

the form of a huek, and by the Acorn, in which the bracts
and receptacle form a cupula or cup (fig. 147). The parts
of the pericarp of the nut are uniteti so as to appear one.

In common language the term nut is very vaguely applied
both to fruit and seeds.

The drupe is a succulent usually monospermal and
unilocular indehiscent fruit, with a pericarp easily distin-

guishable into epicarp, mesocarp, and endocarp. This term
is applied to such fruits as the Cherry (fig. 282), Peach, Plate XIl.

Plum, Apricot, Mango, Walnut, Nutmeg, "and Date. Tte
"

endocarp is usually hard, forming the stone (putamen) of
the fruit, which encloses the kernel or seed. The mesocarp
is generally pulpy and succulent, so as to be truly a sarco-

carp, as in the Peach, but it is sometimes of a tough tex-
)

ture, as in the Almond, and at other times is more or less

fibrous, as in the Coco-nut. In the Almond there are often
two ovules formed, only one of which comes to perfection.

In the Walnut, prolongations from the endocarp, which is

of two layers, extend into the substance of the seed, and :

give rise to its characteristic convoluted lobate appearance.
This fruit has been sometimes called tryn\a. In the Rasp-
berry and Bramble several drupes or drupels are aggregixled

]

so as to constitute an etcerio. , ;

The/ollicle is a dry monocappellary unilocular polyspermal :

(many-seeded) fruit, dehiscing by the ventral suture. It

is rare to meet with a solitary follicle forming the fruit.

There are usually several aggregated together, either in a
circular manner on a shortened receptacle, as in Hellebore,
Aconite, Delphinium, Aquilegia (figs. 300, 301) Crassulaceas
(fig. 172), Butomus, and Asclepiadacea) ; or in a spiral
manner on an elongated receptacle, aa in Jlagnolia,
Banksia, and Liriodendron. Occasionally, follicles dehiaca
by the dorsal suture, as in Magnolia grandiflora and
Banksia.

The legume or pod is a dry monocarpellary unilocular poly-
spermal fruit, dehiscing both by the ventral and 'the dorsal PI»t« ^"3

suture. It characterises Leguminous plants, as the Bean '* ^"

and Pea (fig. 256). In the Bladder-senna it retains its

leaf-like appearance, and forms an inflated legume. In
some Leguminosffi, as Arachia, Cathartocarpus Fistula,
and the Tamarind, tho fruit must be considered a legume,
although it tioes not dehisce. The first of these plants pro-
duces its fruit underground, and is called earth-nut ; tha
second has a partitioned legume and is schizocarpic ; and
both the second and third have pulpy matter surrounding
the seeds. Some legumes are schizocarpic by the formation
of constrictions externally. Such a form is the lomentum
or lomentaceous legume of Hedysarum coronarium (fig. 293),
Coronilla, Ornithopus, Entada, and of some Acacias. In
Medicago the legume is twisted like a snail, and in Cjesal-
pinia coriaria, or Divi-divi, it is vermiform or curved like
a worm

; in Carmichaelia the valves give way close to tha
suture, and separate from it, leaving a division. Sometimes
the number of seeds is reduced, as in Erythrina monosperma
and Geofl'roya superba, which are one-seeded, and in Ptero-'
carpus and Dalbergia, which are two-seeded. .. *

The herry (bacca) is a succulent syncarpous polyspermal
unilocular indehiscent fruit, with seeds immersed in a pulpy
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maas, formed by the placentas. The nnme is usually given

to such fraits as the Qooseberry (fig. 302) and Currant, in

.vrLich the ovary is inferior, and the placentas are parietal,

-the seeds being ultimately detached from the placenta, nnd

fig. 300.

Fig. 301. Fig. 303.

ft(j. 300. FolMcIeof Columbine {Jtjuiltgia vulgaris}, consisting of apolyspermal

Cfirpel. openlnR by the vcntiaJ suture.

Fio. 301.—ApocarpouB fruit of Columbine (AquUtgiavLli^aris),consist\Dg of five

separate mature cai-pela. with st.vles and Btiemas.

Flo. 302.—Fruit of the Gooseberr>' (Ribn Orouularia). cut vertically, showing the

seeds attached to parietal placentas, and immersed in pulpy matter, which is

formed partly from the endocai-p and partly from the testi of the seed. The

fruit is called a bacca.

Fio. 303.—Section of the fruit of the Apple (Pyrvt Mains), consisting of n fleshy

covering partly fonned by the calyx and dlilc and five cavities in the centre

with seeds. The fruit is called a pome.

lying loose in the pulp. Others have applied it also to

those in which the ovary is superior, as in the Grape,

Potato, and Ardisia, and the placentas are central or free

central. The latter are frequently separated under the

name uva (grape). In j^eneral, the name of baccate or

berried is applied to all pulpy fruits. In the Pomegranate

there is a peculiar baccate many-celled inferior fruit, having

a tough rind, enclosing two rows of carpels placed one above

the other. The seeds are immersed in pulp, and are

attached irregularly to. the parietes, base, and centre of the

loculi. The fruit has been called balausta, and the tough

rind is called malicoriiim. In the Baobab there is a

multilocular syncarpous fruit, in which the seeds are

immersed in pulp, to which the name amphisarca is

given

,

The pepo or peponida, another indehiscent syncarpous

fruit, 13 illustrated by the fruit of the Gourd, Melon

(fig. 262), and other Cucurbitaceae. It is formed of three

carpels, to which the calyx is superior • the rind is thick

end fleshy, partly formed by the c?lyi ; and there are three

or more seed-bearing parietal placentas, either surrounding

PUU VI a cential cavity, or prolonged inwards into it. The fruit

of the Papaw resembles the pepo, but the calyx is not

'euperioi.

The hesperidium is the name given to such indehiscent

syncarpous fruits as the Orange, Lemon, and Shaddock, in

which the epicarp and mesocarp form a separable rind,

and the endocarp sends prolongations inwards, forming

triangular divisions, to the inner angle of which the seeds

are attached, pulpy cells being developed around them.

Both pepo and hesperidium may be considered as modifica-

tions of the berry.

The pome, seen in the Apple, Pear, Quince. Medlar, and
Hawthorn, is a fleshy indehiscent syncarpous fruit with the

calyx attached, and has an outer skin or epicarp, a- fleshy

mesocarp. and a scaly or horny endocarp (the core) enclosing

the seeds (fig. 303). Some look upon the so-called epicarp

and mesocarp as formed by the prolonged receptacle on the

inner surface of which a fleshy lining is developed, while

the endocarp represents the true carpels. In this view the

endocarp might be regarded as consisting of a number of

indehiscent follicles (usually five) surrounded by a succulent

••eceptacle I" the Medlar the endocarp (or what may be

called the true pericarp) is of a stony hardness, while the

outer succulent covering is open at the summit. The stones

of the Medlar are called pyrence ; some apply the term

nuculanium to the Medlar. Taking this view of the pome
it may be said to resemble in a manner the fruit of the

Rose, the cynarrhodum producing achenes, and the pome
closed follicles.

The name capsiile is applied generally to all dry syn- Pt«t« X.

carpous fruits, which dehisce by valves of whatever kind. ''S- "

It may thus be unilocular or multilocular, monospermous ggf's

or polyspermous. The true valvular capsule is observed

in Colchicum (fig. 284), Lily, and Iris (fig. 285) Theporose

capsule is seen in the Poppy (fig. 269), Antirrhinum majus. Plat* I-

and Campanula persicifolia. In Campanula the pores

occur at the base of the capsule, and it has been designated

a diploiegia. When the capsule opens by a lid, or by

circumscissile dehiscence, it is called a pyxidium, as in

Anagallis arvensis. Henbane (fig. 291), and Mockey pot

(Lecythis). The capsule assumes a screw-like form in

Heli'cteres, and a star-like or stellate form in IlUcium

anisatum. In certain instances the cells of the capsule

separate from each other, and open with elasticity to

scatter the seeds. This kind of capsule is met with in the

Sandbox tree (Hura crepitans), anc other Euphorbiaces, PUte XII

1

where the cocci, containing each a single seed, burst asunder 5,?'
,'

,,

with force ; and in Geraniacese, where the cocci, each con-

taining, when mature, usually one seed, separate from the

carpophore, become curved upwards by their adherent

styles, and open by the ventral suture (fig. 152). In th»

former case the fruit collectively has been called regma.

%
Fig. 305.

Fig. 304. Fig. 306. Fig 307.

Fio. 804.—Obmponiia orary (slllqna) of Wallflcwer (CTeira«*iu). consisting of •«

least two carpels united. One valve has been removed to show the partlttoif

or replum cl, fonned of a double layer from the placenta- en on either pldc. to

which the ovules Of are attached by means of funiculi. The style and stlgraj

I are at the upper part of the ovary.

Fio. S05.—Sillcula of Whltlow-graas (Draba). opening by two Sat valve,< o from

below upwards, leaving the parietal placentas pi in the centre, united by a

membrane or replum. The partition of thi seed-vessel Is broad, and heoce

the name Iatlacpt«. „ „ , , ^ .. # .^ *
Fio Sue—Slllcula or pouch of Shepherd s pnrse (Capttlla\ opening by two folded

valves, which separate from below upwards. The phragma is narrow, and hence

the name angustiscpta:.

Fig 307—Fruit of the Pine-apple lAnanasta saliva), consisting of numeroo*

flowers and biacts united together to as to form a collective or antbocarpoiis

fnilt. The crown of the Pine-apple, c. consists of a seiles of empty btaitj

prolonged beyond the fiult.

The siliqua is a dry syncarpous bicarpellary bilocular

polyspormal fruit with a replum, dehiscing by two valves

from below upwards, the valves separating from the

placentas and leaving them united by the replum. The

seeds are attached on both sides of the replum, either in

one row or in two. When the fruit is long and narrow it i
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is called siliqua (fig. 304) ; when broad and short, it is

called silicula (figs. 305, -SOfi). It occurs in Cruciferous

plants, as Wallflower, Cabbage, and Cress. In Glaucium and
i-lateC Eschscholtzia (Papaveraceous plants) the fruit is siliquas-
*^- ® form, the dissepiment or replum being of a spongy nature,

and it has been termed a ceratium. In its normal state a
siliqua is supposed to consist of four carpels, but two of these

are abortive. There are four bundles of vessels in it, one
corresponding to each valve which may be called valvular

or pericarpiat, and others tunning along the edge called

placental. The replum consists of two lamellae. It some-

times exhibits perforations, becoming fenestrate. Rarely

its central portion is absorbed, so that the fruit becomes
one-celled. It may become lomentaceous, as in Eaphanus
and Sea-kale, and it may be reduced, as in Woad (Isatis),

to a monospermal condition.

It sometimes happens that the ovaries of two flowers

unite so as to form a double fruit. This may be seen in

many species of Honeysuckle. But the fruits which are

now to bo considered consist usually of the floral envelopes,

as well as the ovaries of several flowers united into one, and
arc called multiple, confluent, or jMtygynoecial. The term
antfiocarpous has also been applied as indicating that the

floral envelopes as well as the carpels are concerned in the

formation- of the fruit.

The sorosis is a succulent multiple fruit formed by
_ the confluence of a spike of flowers, as in the fruit of the

Pine-apple (fig. 307), the Bread-fruit, and Jack-fruit.

Sometimes a fruit of this kind resembles that formed by a

single flower, and a superficial observer might have somo
difficulty in marking the ditTerence.

The syconus is an anthocarpous fruit, in which the recep-

tacle completely encloses numerous flowers and becomes suc-

culent. The Fig (fig. 150) is of this nature, and what are

called its seeds are the acha;nia of the numerous flowers

scattered over the succulent hollowed receptacle. In
Dorstenia (f\g. 103) the axis is less deeply hollowed, and
of a harder texture, the fruit exhibiting often very

anomalous forms.

The strohihi.t, or cone, is a fruit-bearing spike, more or less

elongated, covered with scales (fig. 134), each of which
represents a separate flower, and has often tw'o seeds at its

base, the scales being considered as bracts and the seeds

naked, and no true ovary present with its style or stigma.

This fruit is seen in the cones of Firs, Spruces, Larches,

and Cedars, which have received the name of Coniferse, or

cone-bearers, on this account. Cone-like fruit is also seen

in some Cyca'dacese. The scales of the strobilus are some-
times thick and closeiy united, so as to form a more or

less angular and rounded mass, as in the Cypress ; while

lu the Juniper they become fleshy, and arc so incorporated

as to form a globular fruit like a berry. The dry fruit of

the Cypress, and the succulent fruit of the Juniper, have
received the name of galbulus. The fruit of the Yew
(Taxus baccata) is regarded as a cone reduced to a single

naked seed, covered by succulent scales, which unite to

form a scarlet fleshy envelope. In the Hop the fruit is

called also a strobilus, but in it the scales are thin and
membranous, and the seeds are not naked but are contained
in pericarps.

The same causes which produce alterations in the other
parts of the flower give rise to anomalous appearances in

the fruit. The carpels, in place of bearing seeds, are some-
times changed into leaves, with lobes at their margins.
Leaves are sometimes produced from the upper part of the
fruit, which is then called frondiparous. In the genus
Citrus, to which the Orange and Lemon belong, it is very
common to meet with a separation of the carpels, so as to

produce what are called horned oranges and fingered
citrons. In this case a syncarpoua fruit has a tendency to

4—8*

become apocarpous. In the Orange we occasionally find

a supernumerary row of carpels produced, giving rise to the

appearance of small and imperfect oranges enclosed within

the original one. The Navel Orange of Fernambuco is of

this nature. It sometimes happens that, by the union of

flowers, double fruits are produced. Occasionally a double

fruit is produced, not, by the incorporation of two flowers,

but by the abnormal development of a second carpel in ths

flower.

ARR.4NCEMENT OF FrUITS.

I. Slonogj'ncecial fruits, formed by the gynoccium of one flower.

1. Capsulary fruits.—Dry, dehiscent, formed by one or more
carpels ; when by more than one, coherent.

a. Monocarpellary.'—Legume ; Follicle.

6. Polycarpellary.—Capsule ; Pyxidium ; Silicjua ; Silicula

;

Ceratium ; Diplotcgia ; Regma.
2. Aggregate fruits.— Polycarpellary ; carpels always distinct

a. Indehiscent.—Etxrio ; Strawberry ; Cynarrhodum.
b. Dehiscent.— Follicles (Columbine).

3. Schizocarpic fruits.—Dry, breaking up into one-celled inde.

hiscent portions.

a. Monocarpellary.—Lomentum.
b. Polycarpellarj'.—Cremocarp; Carcerulus; Samara (Acer),

4. Achsenial fruits.—Dry, indehiscent, one or few-seeded, not

breaking up. Achanium ; Caryopsis; Utricle; Samara
(Elm) ; Cypsela ; Glans.

5 Baccate fj-uits.— Indehiscent ; seeds in pulp. Dacca ; Uva ;

Hesperidium ; Pepo ; Amphisarca ; Balausta.

5. Drupaceous fruits.— Indehiscent, succulent, cndccarp in»

durated, usually stony Drupe ; Trjnia ; Pome ; Nucii-

lanium.

Hj PoIygyncBcial fruits, formed by the gjnoccia of severaj

(lowers.

1. Succulent.—Sorosis ; Syconus ; Galbulus.

2. Dry.—Strobilus ; Cone.

h.—The Seed.

WixQU the ovule arrives at maturity it constitutes the seed, Tbo eecil,

whichis contained in a seed-vessel in the plants called angio-

spertnous ; while in gi/m7iospermous plants, such as Coniferre

and Cycadacesc, it is naked, or, in other words, has no true

pericarp. It sometimes happens in angiosperms, that the

seed-vessel is ruptured at an early period of growth, bo that

the seeds become more or less exposed during their de-

velopment ; this occurs in Mignonette, where the capsule

opens at the apex, and in Cuphea platycentra, where the

placenta bursts through the ovary and floral envelopes,

and appears as an erect process bearing the young seeds.

After impregnation the ovule is greatly changed, in con-

nection with the formation of the embryo. In the embryo-

sac of most angiosperms there is a development of ccUul.ii

tissue, enveloping, when not previously absorbed, the anti,

podal cells, and more or less filling the embryo sac. In

gyranosperms, as already mentioned, the endosperm is

formed preparatory to fertilization. The germinal vesicle

in angiosperms, the central cell of the corpuscle in crypto-

gams, enlarges and divides, forming th embryo. The em-

bryo-sac enlarges greatly, displacing gradually the nucleus,

which may eventually form merely a thin layer around

the sac, or it may completely disappear. The integuments

also become much altered, and frequently appendages are

developed from them.

The general integumentary covering of the seed is called

spermoderni. In it are recognized two parts, an external

membrane, called the episperm or testa (fig. 308, te), and an

internal membrane, called endopieura or terjmen, e, which

however is often incorporated with the testa, and hardly

separable from it. The testa may consist of a union of

the frrimine and secundine, or of the primine only, when,

as occasionally happens, the secundine is absorbed ; the

endopieura, of a combination between the outer layer of the

nucleus (sometimes termed the tercine), and the embryo-

sac, or of one of these parts alone. Sometimes the

secundine remains distinct in the seed, forming what has

been called a mcsosperm ; and when it assumes a fleshy

IV. — 20
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c&aracter, it has received the name of sarcosperm or

sarcoderm. The nature of the testa depends upon' that of

the pericarp. When the pericarp is dehiscent then the

Bf.ed-covering is of a strong and tough character; but when

Fig. 308. Fig. 309.

Jf10. 308.—The eeed of tho Pea (i'Mtim), dep. • '^'. of one-half of Its integument
or Bperraodenn. The outer covering, called either eplepenn, exosperm, or testa,

is marked u, the Inner, called endopleura, e. Within these InteKuments Is the
/luclcus, conalstlnK of cotyledons or seed-lobes c containing nourishing matter,
the gem'julo or young leaf-hud <7, the radicle or young root r, the tlgelle or
Btalk between root and bud t. The seed Is attached to the placenta/)/ by a
cord or funiculus /. The nourishing vessels rap enter the jiucleus at tho
cha'.".za cA, and tho root of tho embryo points to the mlcropyle or foramen fn.

Flo. 309.—Seed of Ascieplaa, with a cluster of hairs arising from the edges of the
rjlcropyle, and by some considered as a hairy aril. These hairs are for tho
purpose of ecattenog tho seed.

the pericarp is indehiscent and encloses the seed for a

long period, its outer covering has a proportional softness.

Tf'.e cells of the testa are often coloured, and have projections

and appendages of various kinds. Thus in Abrus precatorius

and Aden^ithera pavonina it is of a bright red colour ; -in

French beans it is beautifully mottled ; in the Almond it

lis veined ; in the Tulip and Primrose it is rough ; in the

•Snapdragon it is marked with depressions ; in Cotton and
Asclepias (fig. 309) it has hairs attached to it ; and in

Mahogany, Bignonia, and Firs it is expanded in the form of

wing-like appendages (fig. 310). In CoUomia, Acantho-
dium, and other seeds, it contains spiral cells, from which,

when moistened with water, the fibres uncoil in a beautiful

manner; so also in Cobaea scandens and Calempelis scaber.

i,In the testa of the seed of Ulmus campestris the cells are

compressed, and their sinuous boundaries are traced out by
minute rectangular crystals adhering to their walls ; and in

such plants as the Flax (Linum) the cells are converted into

mucilage. These structural peculiarities of the testa in

different plants have relation to the scattering of the seed

and its germination upon a suitable nidus. But in some
plants the pericarps assume structures which subserve the

same purpose ; this especially occurs in small pericarps

enclosing single seeds, as achenes, caryopsides, &c. Thus
Plate Vlli. in Compositae (fig. 197) and Valerian, the pappose limb
fig. 3^' of the calyx forms a parachute to the pericarp ; in Labiatae

' and some Compositaa spiral cells are formed in the epicarp

;

and the epicarp is prolonged as a wing in Fraxinus
(fig. 281) and Acer (fig. 296).

,
Th^ endopleura (fig. 308, e) is usually athin and trauspareiit

layer of cells underneath the testa, frequently incorporated

with it. It represents the outer layer of the cells of the

nucleus, constituting the tercine of the ovule, though
frequently tho embryo-sac is incorporated with it. Some-
times there is an additional covering to the seed, formed
after fertilization, to which the name arillas has been given
(fig. 311). This is seen in tho Passion-flower, where the
covering arises from the placenta or extremity of tho
funiculus at the base of the ovule and passes upwards
towards the apex, leaving the micronylo uncovered. In
the Nutmeg and Spindle-tree this additional coat com-
mences at the side of tho oxostome, and is formed from

.
above downwards, constituting in the former case a

Plate XII. laciniatod scarlet covering called mace. In such instances it

fig- «• ^ has been called by some an ariUode (fig. 312). This
arillode, after growing downwards, may be reflected

upwards so as to cover the foramen. The fleshy scarlet

covering formed around the naked seed in the Yew is by
some considered of the nature of an aril. On the testa, at

various points, there are produced at times cellular bodies,

which are not dependent on fertilization, to which the

name of strophioUa, or caruncv.les, has been given, the Plate II

seeds being strophiolate or carunculate. These tumours ^8- ^

may occur near the base of the seed, as in Polygala, or at

the apex, as in Ricinus, where they are swellings of the

exostome ; or they may occur in the course of the raphe,

as in Blood-root and Asarabacca. The funiculi of the

ovules frequently attain a great length in the seed, and in

some Magnolias, when the fruit dehisces, they appear as

long scarlet cords suspending the seeds outside. The
hilum or umbilicus of the seed is usually weU marked, as

a scar of varj'ing size, in the Calabar bean and in some
species of Macuna and Dolichos, extending along a large

portion of the edge of the seed ; and it frequently exhibits

marked colours, being black in the Bean, white in many
species of Phaseolus, Ac. The micropyle (fig. 308, m) of

the seed, with its exostome and endostome, may be recog-

nizable by the naked eye, as in tho Pea and Bean tribe,

Iris, &c., or it may be very minute or microscopic. It

indicates the true apex of the seed, and is important as

marking the point to which the root of the embryo b
directed. At the micropyle in the Bean is observed a
small process of integument, which, when the young plant

sprouts, is pushed up like a lid, and is called embryotega.

The chalaza (fig. 31 1, cA) is often of a different colour from
the rest of the seed. In the Orange (fig. 313) it is cf a

reddish-brown colour, and is easily recognized at one end
of the seed when the integuments are carefully removed.

In anatropal seeds the raphe forms a distinct ridge along

one side of the seed (fig. 314).

Fig. ai2.

Fig. 310. Fig. 311. /ig. 313.

Fig. .110.—Seed of Fir iPinua), with a mcmbranooB appeodage v to thp teata,

called a T^lng. The seed Is said to be winged.
Flo. 311.—Young anatropal seed of the Wlilte Water-Illy iSymphcn olba), cut

vertically. It Is attached to the placenta by the funiculus or umbilical cord/,

cellular prolongations from which form an aril a a. The vessela of the cord are

prolonged to tile base of the nucleus n by means of the raphe r. composed of

cells and spiral vessels. The base'of the nucleus hi indi.-ati'rt hv th« "*-i^_a

eh, while the apex Is at the mlcrnoylA "„ .jo covering cf the seed Is marked
.'. ,T Is the uucieuB or ptrisperm, surrounded by Ita covering, and enclosing tho

embryo-sac ts. In which tho endosperm Is formed. The embryo t, with lU
auspensor. Is contained In the sac, the radicle polnUng to the mlcropyle m.

Fia. ai3.—Arillode a, or false aril, of tho SpindlG-treo iEuonj/miu), ftriaing from
tho mlcropyle/.

Fio. 313.—Anatropal seed of the Orange {Citmt Avnmttvm) opened to thow tho

chalaza e, which forma a brown spot at one end.

The position of the seed as regards the pericarp

resembles that of the ovule in tho ovary, and the saraa

terms are applied—erect, ascending, pendulous, suspended,

curved, <fee. These terms have no reference to the mode in

which the fruit is attached to the axis. Thus the seed

may bo erect while the fruit itself is pendent, in the

ordinary meaning of that term. The part of the seed next

the axis or the ventral suture is its/a«, the opposite side

being the back. Seeds exhibi*. great varieties of form.

They may be flattened laterally (compressed), or from abnva
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dnwnwarda (depressed), fbey may be round, oval, triangu-

lar, polygonal, rolled up like a snail, as in Physostemon,

or coiled up like a snake, as in Ophiocaryon paradoxum.

The endosperm formed in the embrj'o-sac of angiosperms

after fertilization, and found previous to it iu gj'mnosperms,

consists of cells containing protoplasmic substance and
starchy or fatty matter, or both, destined for the nutriment

of the embryo. It arises by free-cell division from the

protoplasm of the embryo-sac,—and may occupy the whole

cavity of the embryo-sac, or may be formed only at certain

portions of it, at the apex, as in Rhinanthus, at the base, as in

Vacciiiium, or in the middle, as in Veronica. As the

endosperm increases in size along with the embryo-sac and
the embryo, the substance of the original nucleus of the

ovule is gradually absorbed, and usually at last disappears

except the layer constituting the endopleura, and in some

cases ' this goes also. Sometimes, however, as in JIus-

aceEB, Cannacese, Zingiberaceae, no endosperm is formed ;

the cells of the original nucleus, becoming filled with

food-materials for the embryo, are not absorbed, but

remain surrounding the embryo-sac with the embryo, and
constitute the perisperm Again, in other plants, as

Nymphiaceae (fig. 311) and Piperaceae, both endosperm and

perisperm are present. It was from observations on cases

such as these that old authors, imagining a resemblance

betwixt the plant-ovule and the animal ovum, applied the

name albumen to the outer nutrient mass or perisperm,

and designated the endosperm aa vitellus The term

albumen is very generally used as including all the nutrient

matter stored up as a separate mass in the ovule, but it

would be advisable to discard the name as implying a definite

chemical substance. There is a large class of plants in

which although at first after fertilization a mass of

endosperm is formed, yet, as the embryo increases in size,

the nutrient matter from the cndospermic ceDs passes out
from them, and is absorbed by the cells of the embryo
plant. In the mature seed, in such cases, there is no
separate mass of tissue containing nutrient food-material

apart from the embryo itself. Such a seed is said to be
exalbuminoiis, as in Compositae, Cruciferse, and most Legu-
minosK. When either endosperm or perisperm or both are

present the seed is said to be albuminous.

The albumen varies much in its nature and consistence,

and furnishes important characters. It may he/arinaceoxts

or mealy, consisting chiefly of cells filled with starch, as in

cereal grains, where it is abundant
; fieshy or cartilaginous,

consisting of thicker cells which are still soft, as in the

Coco-nut, and which sometimes contain oil, as in the oily

albumen of Croton, Ricinus, and Poppy ; horny, when the

cell-walls are slightly thickened and capable of distension,

as in Date and Coffee; and they son^times become greatly

thickened, filling up the testa as a hard mass, as in Vegetable
Ivor}-. The albumen may be uniform throughout, or it

may present a mottled appearance, as in the Nutmeg, the

seeds of Anonaceae, and some Palms, where it is called

rumtnated. This mottled appearance is due to a protrusion

of a dark lamella of the endopleura between folded pro-

tuberances of albumen. The endosperm within the embryo-
sac is.developed from the protoplasm of that sac, but in

"many cases as it grows inward the whole protoplasm is not

converted into a solid mass, but a cavity is left in the centre

which is usually filled with fluid, as in the Coco-nut. In
the thickened albumen of this Palm, as well as in that of the

Attalea funifera, the Date, and the Doum Palm, the small

cavity in the centre and radiating spaces are well seen under
the microscope. The albumen is a store of matter laid up
(or the nourishment of the embr}'0. The relative size of

the •mbryo and of the endosperm varies much In Mono-
cotyledons the embn,-o is usually small, and the endosperm
large, and the same is true in the case of Coffee and many

other plants amongst Dicotyledons. The opposite is the

case in other plants, as in the Labiata, Plumbaginace<e, Ac.

In angiosperms after fertilization the embryonal vesicle The em-

undergoes changes by which the embryo plant is eventually kxTo.

formed. The portion of the vesicle nearest the apex of the

embryo-sac coalesces with it. The lower portion enlarges

and lengthens greatly, and divides by transverse partition

until a large terminal cell is formed at the extremity of a

suspensor or proenibryo (figs. 316, 317), formed of smaller

cells. It is this terminal cell which immediately forms the

Fig. 314

Fig. 317.

Fig. „i6 Fig. 316.

Fio. 314.—Entire Bnatrop&l Jccd of the Orange iCitms Aitt-aMium), with Ita
rugosQ or wrinlcJed t«9U, and the raphe r r&m(fylDff in the thicknese of tb«
testa on one side.

Flo. 315.—Seed of W»118ower iCheiraolhiu) cut vertieally The seed is esalba-
roinous or aperispertnic—all [he nourishing raatter being incorporated with the
cotyledons c. On removing the Integtunent which is marlfed by the dark
lines, the embryo alone is found in the intciior. The radicle r is folded OD
the edges of the cotyledons, which are accumbent. The plant belongs to tha
diTision of Cnicifera;. caJled Plcurorhlie:e.

Fio, 316,—Section cf the onile of (Enothtra, showing the poUen-tuhe t, with Its
enlarged extremity applied to the end of the emhiyo-sac. and introverting it
slightly ; the germ-nal vesicle in the sac has been impregnated, nnd has divided
into two parts, the upper part forming a confervoid ecpfste suspensor j, and
the lower dividing into lour parts, whtfh form a globular mass—the ruilimcntaiy
embryo, surrounded by cndoepcrmal cells c.

Fio. 317.—A Dicotyledoiious embryo. In different stages of development, within
the seed. At 1 it appears as a globular cellular mass at the extremity of a
cellular cord or suspensor; at 2 it becomes more ovoid ; it enlarges still more
at 3; and at 4 It presents two distinct portions,—a, the radicle atuched te
the suspensor, and 6, tbe two cotykdcns.

embryo. By longitudinal growth the terminal cell becomes
pushed into the endosperm (nhen present) of the sac, and
becomes completely surrounded by it. In the lower part

of the central cell of gymnosperms a cell is produced
which divides until a procmbryo is formed, which elongates

and bursts through the central cell. The divisions in this

proembryo take place so that several suspenaors arc formed,

penetrating the endosperm. Usually, each of these elongates

and bears a Icirge cell at its extremity, which becomes an
embryo ; thus polyembryony occurs. The terminal cell of

the proembryo in both angiosperms and gj'mnosperms in-

creases in size, and divides repeatedly, until a cellular axis is

formed. This is the rudiment of the embryo. Upon this

axial mass, one, two, or more rounrJed cellular protuberances

appear, the indications of the first leaves or cotyledons

,

and at the point where the cmbrj'o joins the proembryo is

intercalated a mass of cellular tissue forming the A_y/)0/)/(ysi.s,

from which subsequently the young root or radicle is

formed. The axial mass continues to grow, and soon a

differentiation is observable into an outer peripheral layer,

the dermatogen or primordial epidermis, covering over the

central mass, which soon is distinguishable into a plerona,

or axial mass, from which the fibro-vascular bundles develop,

and a portion between it and the dermatogen,—the pe>-iblem

or primordial cortex. After this has been formed a differ-

entiation takes place in the hypophysis, by which an
upper and a lower layer of cells is formed. The upper
divides into two layers, the l&\ver of which forms a con-

tinuation of the dermatogen of the axial mass, the upper
being continuous with the central portion of the axis.

The lowermost cells of the hypophysis form the first laver

of the root-cap Lateral roots are frequently given off from
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the embryo, especially in Monocotyledons, and these arise

as cellular processes from the outer or pericambial layer of

the plerome in the hypocotyledonary portion of the axis.

The primary root of the embryo is, by reason of its forma-
tion, always directed to the micropyle. In Monocotyledons
and some Dicotyledons the young root rises deep in the
tissues of the embryo, which, when it sprouts, form a sheath
or coleorhiza around it. The lateral roots have also sheaths.

The embryo then consists of cotyledons (figs. 52, 53, 58,

(•), or the first leaves of the plant produced upon a cellular

axial mass. To that part of this axis immediately beneath
the cotyledons the terms hypocotyledonary portion, caulicle,

or tigellus (t) have been applied, and continuous backwards
with it is the young root or radicle (r), the descending axis,

their point of union being the collum, collar, or neck. The
terminal growing bud of the axis is called the plumule
or gemmule {g), and • represents the ascending axis. That
extremity of the embryo which produces the first leaves or

cotyledons is called the cotyledonary extremity of the

embrj'o, while the opposite is the radicular extremity. The
radicular extremity being continuous with the suspensor
points towards the micropyle (fig. 318), or the summit of

tlie nucleus, an important fact in practical botany; while the
cotyledonary extremity is pointed towards the base of the
nucleus or the chalaza. Hence, by ascertaining the position

of the micropyle and chalaza, the two extremities of the

embryo can in general be discovered. In some rare instances,

in consequence of a thickening in the coats of the seed, as in

Ricinus and some other Euphorbiacese, there is an alteration

in the micropyle, so that the radicle does net point directly

to it. It is in many cases difficult to recognize the parts
in an embryo ; thus in Cuscuta, the embryo appears as an
elongated axis without divisions ; and in Carj'ocar butyro-

8um, the mass of the embryo is made up by the radicular

extremity and tigelle, in a groove of which the cotyledonary
extremity lies embedded. In some Monocotyledonous
embryos, as in Orchidaceae, the parts of the embryo of the
ripe seed are , not differentiated, and only become so after

germination. In parasitic plants which form no chloro-

phyll, as Orobanche, Monofropa, etc., the embryo remains
without differentiation, consisting merely of a mass of cells

until the ripening of the seed. AVheu the embryo is

surrounded by the endosperm on all sides except its

radicular extremity it becomes internal or intrarius ;. when
lying outside the endosperm, and only coming into contact
with it at certain points, it is external or extranus. 'When
the embryo follows the direction of the axis of the seed,

it ia axile or axial (fig. 318), and it may be either external,

80 as to come into contact with the endosperm only by
its cotyledonary apex, or internal. In the latter case
the radicular extremity may, as in some Conifers, become
incorporated with the endosperm apparently by means of

a thickened suspensor. When the embryo is not in the
direction of the axis, it becomes abaxile or ahaxial ; and
in this case it may be either straight or curved, internal or
external. In canipylotropal seeds the embrj'o is curved,
and in place of being embedded in endosperm, is frequently
external to it, following the concavity of the seed (Sg. 319),
and becoming peripherical, with the chalaza situated in the
curvature of the embryo, as in Caryophyllaceze

'

It has been already stated that the radicle of the embryo
is directed to the microflyle, and the cotyledons to the
chalaza. In some cases, by the growth of the integuments,
the former is turned round so as not to correspond with
the apex of the nucleus, and then the embryo has the
radicle directed to one side, and is called excentric, as is

Been in Primulaceae, Plantaginacese, and many Palms,
especially the Date. The position of the embryo in

different kinds of seeds varies. In an orthotropal seed the
embryo ia inverted or atititropal, the radicle pointing to

the apex of the seed, or to me part opposite the hilum.
Again, in an anatropal seed the embryo is erect or homo-
iropal (fig. 318), the radicle being directed to the base of
the seed. In some anatropal seeds, as in Ca£tor oil, the
exostome is thickened or carunculate, and the endostome
does not correspond exactly to it, so that the radicle of the
embryo is directed to a point a little removed from the
exostome. In curved or campylotropal seeds the embryo
is folded so that its radicular and cotyledonary extremities
are approximated, and it becomes amphitropal. In thia

instance the seed njay be exalbuminous, and the embryo
may be folded on itself ; or albuminous, the embryo
surrounding more or less completely the endosperm, and
being peripherical. According to the mode in which the
seed is attached to the pericarp, the radicle may be directed
upwards or downwards, or laterally, as regards the ovary.
In an orthotropal seed attached to the base of the
pericarp it is superior, as also in a suspended anatropal
seed. In other anatropal seeds the radical is inferior.

When the seed is horizontal as regards the pericarp, the
radicle is either centrifugal, when it points to the outer
wall of the ovary ; or centripetal, when it points to the
axis or inner wall of the ovary.

Jig. 321.

Fig. 319. Fig. 3'20. Fig. 322.

Fro. 318 —The seed of the Pan87 (Viola trieoJor) cut Tertlcjjly. The embryo pt
Is aiial. In the midst of fleshy albumen al- The seed Ifl anatropal. and the
embryo is homotropal ; the cotyledons eo point to the baao of the nuclcns or
chalaza cli, while the radicle, or tile other extremity of the embr>o, points to
the foramen, close to the hilunl A. The hilum or base of the eeediaod tbo
chalaza or base of the nucleus are united by means of the raphe r.

Flo. 319.—Seed of the Red Campion (Lvehnis), cut vertically, eho.rinff the
peripherical embryo, with Its two cotyledons and Its radicle. The embrj'o i»

curbed round the albumen, so that its cotyledons and radicle both come Dc^
the hilum. The embryo Is sometimes called amphitropal,

Flo. .320.—Mature Dicotyledonous embrj-o of the common Almond, with one of liie

cotyledons removed; >; radicle; f. tiffelle or cauJiculc ; c, one of the
cotyledons left; i>, cicatrix left at the place where the other cotyledon waa
attached

; g, gemmule composed -of several small leaves.

Fio. 321.—Transverse section of the seed of the Wallflower (Cheirantfliu^. Tte
radicle r is folded on the edges of the cotyledons c, which ore sold to be
accuTnbcnt.

Fio. 322.—Transverse section of the seed of the Dame's Violet (Bfrptrit) The
radicle r is folded on the back of the cotyledons t, which are said to be ihoim-
bent

Plants in which there are two cotyledons produced in

the embiyo are Dicotyledonous. The form of this embryo
varies much ; and although sometimes resembling in ila

general aspect that of Monocotyledons, yet it is always

distinguished by a division taking place at the cotyledonary

extremity (fig. 317), by which two, more or less eWdent,

lobes are formed. The two cotyledons thus formed are

opposite to each other (figs. 58 and 320). The cotyledons

are not always, however, of the same size. Thus, in a

species of Hirasa, one of them is smaller than the other
;

and in Carapa guianensis there appears to be only one, in

consequence of the intimate union which takes place

between the two. The union between the cotyledonary

leaves may continue after the young plant begins tt>

germinate. Such embryos have been called psrudo-

mnnocotyledonous. The texture of the cotyledons varies.

They may be thick, as in the Pea (fig. 68), exhibiting

only slight traces of venation, with their flat internal

surfaces in contact, and their backs more or less convex ;

or they may be in the form of thin and delicate lamins.



COTYLEDONS.] BOTANY 157

flattjued on both sides, and havicg distinct venation, as in

Eicinus, Jatropha, Eaonymus, <tc. In the former case

they are called fleshy, or semiBal lobes ; in the latter,

foliaceous, or seminal leaves. The cotyledons usually

form the greater part cf the mature embryo, and this is

remarkably well seen in such eialbuminous seeds as the

Bean and Pea.

Cotyledons are usually entire and sessile. But they

occasionally become lobed, as in the Walnut and the

Lime, where there are five lobes ; or petiolate, as in

Geranium molle ; or auriculate, as in the Ash. Like
leaves in the bud, cotyledons may be either applied directly

to each other, or may be folded in various ways. In
Gera'nium the cotyledons are twisted and doubled ; in

Convolvulus they are corrugated; and in the Potato

and in Bunias, they are spiral,—the same terms being

applied as to the foliage leaves. The radicle and cotyledons

may be either straight or curved in various ways. Thu.s,

in some Cruciferous plants, as the Wallflower, the cotyledons

;ir6 applied by their faces, and the radicle (fig. 321) is

folded on their edges, so as to be lateral; the cotyledons are

here accnmbad. In others, as the Hesperis, the cotyledons

(ng. 322) are applied to each other by their faces, and the

ridicle, r, is folded on their back, so as to be dorsal, and
the cotyledons are incumbent. Again, the cotyledous are

conduplicale when the radicle is dorsal, and enclosed

between their folds. In other divisions the radicle is

fclded in a spiral manner, and the cotyledons follow the

same course. .

In many gymnosperms more than two cotyledons are

present, and they. are arranged in a whorl. This occurs in

Coniferae, especially in the Fir (fig. 323), Spruce, and Larch,

i", which six, nine, twelve, and even fifteen have been
observed. They are linear, and resemble in their form and
mode of development the clustered or fasciculated leaves oi

the Larch. Plants having numerous cotyledons are occasion-

ally denominated /)o/j/coiy/ec?o)!0!(.j. In the gymnospermous
genus Welwitschia, there are two cotyledons which last

throughout its life (more than a century), and in the course

of time they grow to an enormous size, being sometimes
six feet long and two or three feet in breadth. They con-

stitute the only leaves of the plant. In species of Strepto-

carpus the cotyledons are also permanent, and act the part of

leaves. One of them is frequently largely developed, while

the other is small or abortive. .

In those plants in which there is only a single cotyledon

(fig. 53) in the embryo, hence called Monocotyledonous, the

embryo usually has a cylindrical form more or less rounded

at the extremities, or elongated and fusiform, often oblique.

The axis is usually very short compared with the cotyledon,

which in general encloses the plumule by its lower portion,

and exhibits on one side a small slit which indicates the

union of the edges of the vaginal or sheathing portion of

the leaf (fig. 324). In Grasses, by the enlargement of the

einoryo in a particular direction, the endosperm is pushed
en one side, and thus the embryo comes to lie outside

nt the base of the endosperm. The lamina of the

cotyledon is not developed. Upon the side of the cmbr^'o

raxt the endosperm and enveloping it is a large shield

,shai)od body, termed the scutellum. This is by some
cathors considered to be an outgrowth from the hypocotyle-

donary portion of the axis or expansion of the radicular

extremity, enveloping more or less the cotyledon and
plumule, in some cases, as in Maize," completely investing

it ; in other cases, as in Rice, merely sending small prolon-

gations over its anterior face at the apex. By others

this scutellum is considered as the true cotyledon, and the

sheathing structure covering the plumule is regarded as a

ligule or axillary stipule. In several other Monocotyle-

donous plants, aa Euppia and Zostera, this scutellar struc-

luie is well seen, and in these cases its ncmoiCijy, as an
expansion of the radicular extremity of the embryo, is

clearly discernible ; and this is further borne out by such
cases as that of Caryocar butyrosum among Dicotyledons,

where the radicular swelling occupies most of the embryo
(fig. 326). In some Grasses, as Oats and Bice a projection

Fig. S23. Fig. 324. Fig. o25. Fig. 326.
Fic. 323,—Polycotyledonous embryo of tho Pine [Pinus'f beginning to sproat-

Tii© aiiB ( shows its radicular portion r pnd cotyledonary portion c. The
cotyledons c are numerous. Within the cotyledons the primordial Icavee are
seen, constltnttng ih3 plumule or firct bud ol the plant.

Fig. 324.—Embryo of a species of Arrow-grocs {Triytoihin Bat-rttiefi). showing a
uniform conical mas3. with a slut near tho lower part. The cotyledon c
envelops f-.:; young bud, which protrudes at tho slit during germination. The
radicle Is developed from the lower part of the axis r.

Flc. 32j.— Grain of V.'hcj*. (Trilici;i:) germinating. The embryo lies at one side
of the grain ?. The r:idicularp:;rticn of the embryo gives off rootlets r r r rr
covered w.jth cellular hulra. The piincipr.l lool is tho central one; the others
being developed subsequently In siic-ecjion. Tho roots pass through sheaths
e e e. The ascending axis i. sheathed In tho cotyledon, rises upwards.

Flo. S26.—Embryo o.' C'ariocor t/utj/rvtum, f, thick tisclle or caullculo, forming
nearly tho w.hole mass, '?=omlng narrowed and curved at its extiemity, and
applied to the groovo t. In tho figure this narrowed portlo: Is allghUy
sepaiated from the groove ; c, two rudimentary cotyledons.

of cellular tissue is seen upon tho sitle of the embryo oppo-
site to the scutellum, that is, on the anterior side. This has
been termed the epiblast. It is very large in Rice. This
by some was considered the rudimentary second cotyledon

;

but this is impossible, as it arises outside, and after the
first cotyledon. It is merely an outgrowth of the radicular

extremity like the scutellum. The radicular portion of the

axis is usually shorter than Ihe cotyledon, and more dense
in structure ; but in some instances it becomes much largcf,

giving rise to what has been called a macropodous embryo.

'- 5. Female Organs and Reproduction in Cryptogams.

The female organs of reproduction, like the male, organs, Female

have not been demonstrated in all Crj'ptOgams. In all "I^S""' i*.

vascular Cryptogams, and in Mosses and Hepaticse, certain rL^J^
usually flask-shaped bodies, which have been termed ganu. '

archegonia or pistillidia (fig. 327), represent the female
organs producing cells or spores, which germinate and
form new plants (fig. 54). These archegonia have the

general structure of a large cell, the central cell or oosphere

(c) surrounded by a layer of smaller cells. From the

apex of this oosphere leads a canal, which is bounded by
four rows of small cells and constitutes the neck, and in it

is a large cell full of soft mucilaginous matter, which has
been formed from the central cell, and is the canal cell.

Upon the waU of the oosphere, turned towards tho neck, a

small portion different from the surrounding part is the

receptive spot. Fertilization is effected by the antherozoids

freed from the antheridium, penetrating the neck of the

archegonium, and eventually reaching the receptive spot of

the central cell or oosphere ; they then enter the oosphere
and coalesce with it. The fertilized oosphere is termed an
oospore, and it then may escape from the archegonium,

and sooner or later germinates ; or it germinates within the

archegonial cells. These archegonia are, in vascular Crypto-

gams, produced upon a cellular expansion formed asexually

from a spore, and termed the prothalhts {6g. 245), which is

of varying size and form. Both archegonia and antheridia

may be formed on one prothaUus, or only one form of organ
may be produced, thus indicating a tendency to diclinism.

In Characeas the female organ has a peculiar structure,
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racea.

and ia termed a nvcvle (fig. 240, n). Thia cop<!ists of a large

central cell, of which the contents at the apex are clear

and hyaline, while the lower part contains much starch

and fat. Rising from its base and twisting round it are

five long tubes (fig. 328), at the extremity of each of which

In Mosses
uid Hepa*
ticiB.

in rhallo-

gsns.

Fig. 328.

Fig. S27. Fig. 329.

Flo. 327.—Archegonlam of the Forked Splcenwort (Aiprenium tfplentripnttlf)

Immediately after feitlUzation. a, canal leedlDg to the large cell (oosphere) c at

the base of the archegonidra ; p, nucleated embryonic cell, whence the aporftn-

piferoua frond proceeds.

Flo. 328.—Nnculo of Chara entire, with five cells, wound round a large central

cell In a spiral manner; a, crown or coronula of five smaller cells.

Fio. 329.—Plstillidium of Liverwort {Uarchantia) . It Is s cellular body surrounded

by an involucre (perlgone or calyx) 6. and aeptate filaments (paraphysea) r,

and It is provided with a styloid calyptra a.

above the apex of the central cell ia a single short cell in

Chara, while in Nitella it is divided transversely into two.

These five or ten short cells form the crown. They unite

together so that their apices project aa small teeth.

Between the crown and the apex of the central cell, which

is termed the apical papilla, a cavity is included, bounded

at the sides by the five enveloping tubes, which at this

point form the nerk of the nucule. The ca'S'ity of the neck

is constricted in the middle by the projection inwards of

the tubes to form a sort of diaphragm, so that the enclosed

cavity has a rude hourglass-like shape, the upper cavity

closed above by the crown being connected by a narrow

canal with a lower cavity bounded beneath by the apical

papilla of the central cell. When fertilization takes place

slits are formed betwixt the five tubes of the neck, beneath

the crown and above the diaphragm. The antherozoids from

the globule enter by them into the upper cavity, pass through

the canal into the lower one, and fuse with the apical papilla

of the central cell or oosphere. The oospore thus formed

becomes detached from the plant, being covered by the

thickened inner wall of the tube which invested it. The
nucule rises from the base of one of the whorl leaves in

Chara, and ia therefore above the globule ; in Nitella it ia

produced upon the leafy axis beneath the globule.

In Mosses the archegonia are frequently situated along

with the antheridia and paraphyses. They are surrounded

by the same whorl of leaves, or perichcrtinm, when the moss

ia said to be hermaphrodite, or they occur separately on the

same or on different plants, the moss being then monoecious

or dioecious. The term perigone is applied to the whorl of

leaves around the antheridia. The basal portion of the

archegonia which surrounds the oosphere is termed the

epigone. In Hepaticre the archegonia (fig. 329) are situ-

ated in the substance of the thallus itself, or they may be

in various situations, as in Jungerniannia (fig. 330) ; in

Marchantia they are producorl upon the under surface of a

stalked stellate disk (fig. 331).

In many Thallogens no structure analogous to a female

organ has been as yet discovered ; in some, however, such

structures have been met with. Thus amongst Algfe large

cells, termed oogonia, are found, in which usually one,

Bometimea many (Fuc.acese), oospheres ore produced (fig.

332). The antherozoids from the antheridium fertilize

these, penetrating the oogonia at a definite point thinner

l^RRrKODfCTIVE OF.GArS

than the surrounding portion ; and oospores are formed.

In the Florideae, a group of Algaj, the organs are different

in character. Here the antherozoids are not motile,

having no cilia. On discharge from the antheridium, these

are washed into a long fiHform hollow body, termed the

trichogynium. This ia supported usually upon a cellular

stalk—the trickophore—at the side of the base of which is

a small cellular mass. The antherozoids having entered

the trichogynium, fertilization is effected, and results in

the formation, from the cellular mass at the base of the

Fig. 330. Fig. 331.

Fio. 330.—Arrhegonia of Jungermannta hiniKpiclaia. a. archegonlam, with a tab»
leading to a cavity near the haae of which ia a cell; 6. archegonlura after fertil-

ization, with the cell c divided into tw-o nucleated portions. This doobie nu-

cleated body is the rudiment of the fruit-bearing atailt. At the apex of the
canal leading to the cell are seen spcrmatoiolda j i.

Fio. 331.—Thallus of Liverwort {Marchantia polymof-pha), bearing a stailted fruit

1, which is the product of the impregnated cell of the archegoniucl. The
receptacle at tbe apex of the atalii bears on its under surface aporangia con-

taining spores and elatera. The spores, when germinaUog. produce a thallus.

on which antheridia and archegonia aie foimcd.

trichophore, of a large cell, "the cystoearp, in which spores

are formed. In the Saprolegniese the antheridia actually

penetrate into the oogonium and discharge their anthero-

zoids. Amongst Fungi it is rare to find sexual organs.

In some thecasporous fungi, as Eurotium, a sexual pro-

cess has been observed. The female organ, here termed

ascogoninm or carpogonium, is of a spiral elongated char-

acter, immediately surrounding which are the antheridia.

Fig. 332. Fig. 333.

Fio. .132 —Transveree section of a concepta.-Ie of a Seaweed.f/'wi/* vfitemct^).

showing the spoics in the coveringt, f, and paraphy jca lining tbe cavity. Tha
spores escape liy an orifice o.

Fio. 333.—Two filaments of a Conferraceous Alga (ZyTTiemo), conjugating, i./.,

uniting together by tubes y. which pass between tbe different cells. The con-.

tents of two cells cc unite ao as to form a gcnninatlng spora t Id the Iow»*»

two cells spiral filaments are seen.

few in number, which open into the apei of the female

organ, and discharge their antherozoids. The result is

the formation of cellular tissue round the ascogoniurr.,

forming what ia termed a perithecium, and within the

ascogonium large cells (aset) are produced, in which spnret
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(Conjuga-

tion..

Asexual

reprodue-

tioa.

o. sporidia are subsequently developed. In Lichens no

sexual organs have as yet been clearly demonstrated.

Amongst Fungi and Lichens there are certain bodies

to be noted, which may be connected with sexual repro-

duction, but the function of which is at present unknown.

Embedded in the margin of the thallus in Lichens and

on various parts of the plant in Fungi, certain hollow urn-

shaped bodies are found, which have been termed speima-

ffones (conceptacles) (Gg. 334). These are usually closed

all but a small opening at the apex. From their base rise

peg-shaped projections or sterigmala /tig. 335), bearing at

^^i •^W
Fig. 334. Fig. 335.

.r,. 8.M.—Two spcrmagoncs on thalU of LIcheni.

/la. 336 StcrigmatA a and BpermatU b of Clatlonia fin.briaia.

their summit elongated, sometimes curved, bodies, termed
tpermatia,' which, when mature, are discharged through

the apex of the spermagone. These are by some con-

sidered the analogues of the antherozoids in other

Cryptogams. There are also fouud other conceptacles, to

which the name of pycnidia or pyaiides is given. These
contain large spores, which have been termed stylospores

(fig. 336), but their homology is at present unknown.
Another process of reproduction is seen amongst Crypto-

gams. This is termed conjugation (fig. 333). It differs

from the process of fertilization just described in that it

consists of a union of the contents of two similar cells, whilst

fertilization essentially consists in the mutual influence of

dissimilar cells. It is well seen in many Algse, such as

Diatoms, Volyoaineoe, Coiijugata;, also in some Fungi, such
as species of Rhizopus and Zyzygites. It may consist in the

coming together of two cells,—cither moving spores, as in

Pandorinia,or motionless, as in Diatoms,—which completely

fuse, and a compound spore, or zygospore, results ; or pro-

longations of the wall of two adjacent cells meet, the

partition between the two gives way and the contents from
the one pass into the other, and a zygospore is formed, as

in Zygnema. Zygospores germinate only after a long period

of rest.

Amongst Thallogens especially, though it also occurs

in other Cryptogams, the asexual mode of reproduction is

very common. But the manner of formation and the

nature of the spores is diversified.

Amongst Alga; two modes of asexual reproduction arc

seen,—by motile spores and by motionless or resting spores.

In the former case the contents of u cell form a new
cell, which escapes from the mother-cell, and moves about
by means of cilia, which are formed cither all round it,

as in Vaucheria (fig. 337), or as a tuft at one end, as

in ffidogonium. These are termed swarm, spores, or

zoospores, and frequently are of diiferent sizes, being termed
respectively microgonidia and macrogonidia. After swim-
ming about for a time they fix themselves, and develop

small rhizoids from one extremity, the other growing up into

the plant. The motionless spores are seen in the Floridea;,

where they are formed in cells, four in each, attached-

together in a row, or as a tetrahedron, constituting the

tetraspore (fig. 338).

Amongst Fungi asexual reproduction is very common.
,'JTarTi spores are rarely formed ; but the mode of

formation of motionless spores is very various. They
may be produced in the interior of distinct sacs called

Fig. 33C. Fig. 337. Fig. 338.

Fig. 336.—Itasidin n, Bfylosporcs 6. ficc stylosjiorc. . from jiycnlilce of Lccldln.
Flo. 337.—Zoospore of on Alga {Vaucha-ia), surrounded by moving cilia. N
Fig. S3S.—Tctraapora f of ono of the rose-coloured Seaweeds {CalHtha:nmon
civeiatum).

iliecae, asci, or eystidia (fig. 339), when they are denom-
inated endospores or ascospores, and the plants are said
to be thecasporous or ascosporons. When they are de-
veloped on the exterior of sacs called basidia (fig. 340),
they arc denominated exosporcs, and the plants are inn-

Fig. 339. Fig. 3M.
Fio. 839.—VcrllciU section of the inicUncallon of a Funpns trritia), showlni;

cellules t, bearing elavoto spore-enscs or thccu! t, which contain nucleated cells
tp. These cells ftcomo sporidia, containing spores. Along with the thcc:e aro
cellular filaments or paraphyscs.

Fio. 340.—Portion of a lamella or gill of the Mushroom (Ar/nneui campnlru), cut
transversely, showing the two lateral surfaces bearing baaldla ^^i, with four
spores ipo at their apices, and cjstldla cyj or sacs containing minute ce'ls.
The hymenlum Is marked A. At o and b are represented the four spores.

dtosporous. When produced in the midst of a gelatinous
mass, without any evident differentiation, they are called

myxospores, the plants being myxosjmrous. Both the endo-
spores and the cxospores may by division become septate,

and form compound spores, each of the secondary spores
so formed being termed a merispore. Four or eight
basidiospores are usually produced from each basidium.
In the asci numerous spores are formed. Other forms of
spores seen in Fungi aro the conidia. These arc stalked
spores which arise from a mycelium.

In Lichens we find asci which produce spores or sporidia
just as in Fungi ; and in addition there also exist spcrmo-
gones with their sterigmata and spermatia ns well as
pycnides and stylospores. Besides the spores there are
organs called soredia in Lichens. These are groups of
small round cells or gonidia (fig. 97), surrounded by hyphte,
which are capable of independent growth after removal from
the thallus. These gonidia are now regarded by many as an
Alga, upon which the hypha, which is supposed to be an
ascomycetous Fungus, is parasitic.

In Chara a curious mode of asexual reproduction is seen
which presents several well-marked modifications, the pro-
cess always proceeding at the nodes, and consisting in
the growth of a new axis from a nodal cell either isolated
or united with other cells.

In all vascular Cryptogams, Muscinea;, and many Thai- AIleniAtic

logens, that process of development in which successive dif- of gcneta-

ferent generations are produced finally returning to the
'-""•

original form, usually termed alternation of generations,
is well seen. The number of such generations varies.



160 BOTANY [eeproductite oboans

Fn Tur^'i.

Id Kqvu-

Amongst Ferns the ocspore germinates and produce; an

asexHil generation. The embryo plant formed from this

sporo is a simple mass of cellular tissue, no cotyledons

bein» formed. This, then, is an Acotyledonous embryo
(fig 54). The same happens in other vascular Crypto-

fjaras, which are therefore also Acotyledonous. The embryo
'jo formed has a primary meristem, with an apical cell,

by division of which it increases in size,—roots being

formed downwards and a leaf-bearing axis upwards, upon
which, eventually, the fructification (fig. 341) is formed.

This consists in Ferns of the production of either stalked

or sessile spore-cases or sporangia, from the epidermis

on the back (Aspidium) cr edges (Pteris) of a leaf (frsnd),

'or upon a special branching axis (Osmunda), or a spicate

one (Ophicglossum). These, when situated on the frond,

are arranged in definite clusters or sort (fig. 342), either

Fig. 342.

ig. 341.

Ao. 841.—Frond (imctiferous lea/) of s Fern (Jtlphoholut), showing sorl, or

ronnd cluaters of sporangia at the ends of veins. As these sorl arfl on the hack

of the frond, the Fern Is called dorsiferous •

• lo. 342.—Sonis or cluster of sporangia of a Fern {Aspidium trifoHatum). The
sporangia are covered by an Induslum or Involucre, derived from the

epidermis of the frond. The Involucre Is round (orbicular), and attached by its

centre An an umbilical manner. The annulate sporangia ai'e seen at the lower
' edge of the involucre.

vounded or elongated. With the sporangia are usually

'issociated jointed cells or paraphyses. Frequently the sori

are covered by a thin cellular layer forming an indusiuin or

involucre, or the margin of the frond folds over them,

forming a false indusium. Within the sporangium spores

ure produced, and when ripe these escape by the rupture of

the .'sporangium, this in many cases being provided for by

the formation, at a definite point, of an annulus or ring

(fig. 343) of unequally thickened cells. Hence some Ferns

ure annulate, others exannulate. The cell-wall of each

I

spore is divisible into an outer layer or exospore, and an

inner or cndospore. When the spore reaches the soil it

germinates, and after a longer or shorter period produces

the sexual generation. In this process the variously marked

exospore is ruptured by the enlarging endospore, which

divides so as eventually to form a flattened cellular

expansion or prothallus (fig. 344) with small cellular

rhizoids. Upon this, usually on the under surface, the

sexual organs, consisting of antheridia and archegonia, are

produced. A tendency to dioecism is observed in pro-

thaUi, frequently producing only one kind of sexual

organs. By the mutual influence of those sexual organs

an oospore is formed, from which a new asexual generation

arises. Thus in Ferns the alternation consists of two

dissimilar generations,—a sexual or prothallial generation,

' and an asexual generation.
^ In Equisetacese the same alternation of two dissimilar

generations occurs. Upon an asexual generation the fruc-

tification i^ formed at the apex of a leaf-bearing axis.

Peltate hexagonal stalked scales (fig. . 345) am arranged

in close whorls round the apex of the axis, forming a

pyramidal head (fig. 346,/), the surface of tie scales being

Fig. 343. Iig. 344. Fig. 345.

Flo 343.—Mature sporangium of the Male Fern {Lattrta FUiTtnai). It la

supported on a stalk p, some of the cells of which form an elastic ring or
annuJoa a round the spore-csse. The spore-case a opens at the side to dis-

charge the spores.
F^o. 3-14.^Voung plant of a Fern IPtet-ti paleacen}. showing the commencement

of the sporanglferoui frond /, arising from the Impregnated ovule in. tb«
archegonium. the prothalUum f .being stlU attached.

Flo 345.— Polygonal scale » of a species of Horse tall (.Equiutum), bearing mem-
bi-anous sacs t, which open on their Inner surface to discharge spores.

directed tangentially to the axis. Round the margin of the

inner surface of these scales the sporangia are produced
projecting 'owards the axis. When ripe each sporangium

Fig- 347.

f-'-^n
Fig. 350.

Fig. 34C. Fig. 349. Fig. 351.

Fio. 346.— FructlflcHtlon of a species of UoTse-taW'tEgvi'tlum martmiim). The
stalk is surrounded by a series of merahranous sheaths i j, which are fringvd
by numeious sharp piocesscs or teeth. The frucliflcatlon/ls at the extiemlty
of the frond, in the form of a pyramidal mass of polygonal s^-alcs, bearinjc
spores on tlielr undcr-surface.

Fio. 347 —Large spores of Club JIoss (Lycopodium) enclosed lo an Involucre. It
Is sonictimes called an oophorldlum In consequence of cenreintng grrmlnatJDg
bodies (ovules). It represents the female organ. The Involucre opens trao*-
verscly to discharge the spores (macrosporrs).

Flo 34S.—Mucrosporc discharged from the oophondlum of a Lycopod (St/n^ittlla

iUttensii). with the outer coat removed to show the young cellular protbajlitna

p at the upper end.

Fio. 349.

—

Veitlcai section of a small portion of the prothalliimi and upper part
of the la''ge spore of a I.yccpod (StttJyint'Ia dttttifulata), showing the embryo
e, (ieveloped from a ccntraj cell of one OT the archegonia a, carried down by the
.grov\th of the suspensor, so as to be embedded In tlie cellular tissue at tboappes
part of the spore.

Flo. 350.—Kructlflcatlon of a species of Pcpperwort (Vartilfa Fabri). The aporo
carp I opens to give ont a peculiar cellular cord or peduncle /». which at first

was curved In a ring lllie manner This cord bears spike-like (nictiflcaUon /.

consisting of sntherldia and pistillldia enclosed In sacs.

Flo. 351.—Archegonium a of aRtilzoc<irT) iPftulatt'a ^'oftufC^ffM) cut vertically f-fter

Impregnation, showing the prothallium, with the embryo In Its interior in an
advanced state. Tills embryo gives orlglu to the leafy stem.

opens towards the stalk of the scale, and the spores are shed,

each having attached to itfoar clavate filaments toicatiaies.
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termed elaUrs (fig. 3), which are very hygroscopic. By
germinatiou of these spores a sexual generation or pro-

thallus is formed.

la Lycopodiacea; a sexual process has not been observed

-in all genera; but in Selaginella and Isoetes, where it has
' been observed, it is exceedingly instructive, as it forms a

connecting link between the process as seen in Cryptogams

and that observed in Angiosperms. The asexual generation

produces the fructification which consists in the formation

of a single sporangium in the axil of each leaf of a certain

part of the axis. In those genera in which sexual organs

Lave been discovered these sporangia are of two sizes,

termed macrosporangia (fig. 347) and microsporangia

(cspectively. The whole fructification frequently forms a

spike. In the macrosporangium or oophoridiuvi few, usually

four, large spores {macrospores) are formed, having each

an cxospore and an endospore. In the microsporan-

gium (fig. 248) numerous small spores or microspores are

formed of a similar structure. When the sporangia are

uhed the capsule decays, and the spores escape. Within the

endospore of the macrospore, a development of cellular

tissue takes place which eventually completely filb it and

constitutes thsprotkallus, termed sometimes on this account

endothallus (fig. 348). As it increases in size the cxospore

is ruptured triradiately, and the endospore projecting is also

ruptured, and thus the prothallus is protruded, in the sub-

stance of which archegonia are formed. The microspores,

on the other hand, produce within their endospore, some-

times after the formation of a rudimentary prothallus,

^ntherozoid mother-cells, which are discharged by the

rupture of the cxospore and endospore (fig. 249). By
iertilization of the oosphere of the archegonium an oospore

is formed, from which the sexual generation arises. The
embryo is formed from the lower part of the oospore, the

upper half elongates and forms a suspensor (fig. 349) of

several cells, by which the embryo is pushed downwards

into the substance of the prothallium, and there develops

into a young plant, rudimentary cotyledons being formed

upon the young axis. It will be observed that this process

resembles very much the mode of embryogeny in

Phanerogams, and, indeed, from this it is but a step to the

form found in Gymnosperms and thence to Phanerogams.

In Ehizocarps the sporangia are formed in the interior

of ovoid sacs, termed sporocarps (fig. 350), which are

usually supported on stalks, and rise from the leaves near

their base, one or many on the same stalk. In each sporo-

carp, microsporangia and macrosporangia are formed in

various positions ; and a prothallium (tig. 351) is formed

iu the macrospore, as in Lycopodiaceae. From the oospores

formed in it the embrj'os are produced, but without

suspensors.

In Characess there is an alternation of a sexual with an

asexual condition. From the oospore a small proembryo

is first formed, from a cell of which the sexual plant is

developed.

In Mosses the sexual generations are produced as lateral

shoots from a filamentous proembryo or proionema (fig.

352). Upon this leaf-bearing axis either at the apex
(acrocarpous) or laterally (pleurocarpous) the sexual organs

arise. The asexual generation rises from the oospore and
constitutes what is usually termed the fruit (fig. 353) of

the moss. It has,been designated the sporogonium. The
sporogonium is formed by the enlargement of the oospore

into an ovoid embryo which presses against the epigone,

finally rupturing it, and carries the upper portion upwards
with it as the calyplra or cap, the lower portion forming

a aheath or vaginula at the base. This calyptra may
be either split on one side, dimidiate, or entire, then

termed mitri/orm. The upper part of the sporogcuium

forms a rapruU, vm, or theca ; the lower portion acts 33 a

4—11

supporting stalk or seia, which is often swollen, just beneath

the capsule forming the apophysis (fig. 354, a). In
Sphagnum the sporogonium is fully developed within the

epigonal leaves, and when complete the axis beneath it

elongates, forining the pseudopodium, and projects con-

siderably beyond the perichietium. The walls of the

capsule of the sporogonium consist of several layers of cells.

It has a central axis or columella, sutroundin" which are

the spores. When mature the capsule usiiiSriy dehisces,

Fig- 352. Fig. 353.,

Fio. 3J2.—Mom (Punono hy^cmilHra). (bowltlff the cellulnr protonoma p. a
proerabn-o. with its roots r, and buds a, b, whence arise leafy stems beating
tha organs of reproduction. -

Fio. 353.—Hygronictric Cord-Moss (Punaria hvgromttrica). wltli its um-like
theca u supported on stalks p, which arise from perichxUal leaves /. The
thccx arc covered by a calyptra c, which splits on one side. The operculum
or lid o is seen in one of the theco! from which the calyptra has faliea Tho
seta Is twisted, and displays hygroraetrlc properties,

either by four longitudinal valves, as in Androea, or most.
commonly by a lid or opcradum (fig. 355), between which
and the capsule an anmdus or ring of cells is separated.

On removal of the operculum the stoma or optning of the
capsule is seen. The margin of this is sometimes entire

(gymiioslomi), more usually fringed with teeth or cellular

prolongations, constituting a peristome (fig. 355, p), cither

in one row (aploperistomi) or in two rows (diploperislomi).

Stretching across the mouth of the capsule is frequently

seen a thin cellular membrane, the epiphragm or

Fig. 354. Fig. 355. Fig. 356.

Fig. 3M.—Fructification of the Hall-Moss (PcJytrtfhiiTTi). consisting of an nm-
like (ui-ceolate) case or theca a, supported on a stalk (sctaj s, and covered by
a calyptra e, which splits at the base.

Fio. 355.—Theca ti of the Extinguisher-Moss lEncalxipta), showing the tectb of

the peilstomcp, which fold inwards when moisture is applied.

Fio. 35ir—Vertical section of a Mushroom {Agaricvs camp^iOit), vjy, rrvceliiim

Atv spawn ; re.', remains of volva or wrapper; st, stipe or stalk : an, annulus or

ring, being the remains of the velum, veil, or Cortina; /a, lamella or glUs of the
hymcniu ji A ; p, the pileus.

tympanum, as in Polytrichum. The spores shed from iha

capsule germinate and give rise to the proembryo which

by budding gives off the eexiial plants.

In Hepaticae the sexual generation arises either directly
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from the sporu of the asexual generation, or a small pio-

ambryo is first formed. The sporogonium is of various

forms, and originates differently in different groups from

the oospore. It is always formed within a cellular covering

or epigone. In Anthqceros the sporogonia are elongated

and open by two valves, and there is a central cellular

columella. In Jungermannia the sporogonia are globular,

and open by four spreading valves. There is no central

column, but the inner wall displays cellules, called elaters,

fixed by one extremity, and containing one or two spiral

fibres which by their elasticity scatter the spores. In

Kiccia the sporogonia are globular, and there are neither

elaters nor columella.

Very little is known of the sexual reproduction of

Fungi, and regarding the alternation of sexual and

asexual generations in them. But we have abundant

instances of alternation amongst the asexual generations,

and along with this of that curious phenomenon included

under the term heteroecism, which consists in the growth

of one generation of a parasitic Fungus upon one host, and

the development of another generation upon a different

host. By tracing out this phenomenon, many forms, de-

scribed formerly as distinct species, are now shown to be

generations of one and the same Fungus. The asexual

spores of Fungi are produced upon certain structures which

have been frequently termed the fructification. For in-

stance, in basidiosporous Fungi the collection of basidia

forming the kymenmrn is usually situated on large re-

ceptacles. The structure commonly known as a fungus
(fig. 356) is a receptacle produced upon a mycelium (my).

In its young state it. appears as a tubercle upon the

mycelium covered- by a voiva (fig. 356, tio/), or'^wrapper,

which it bursts during growth. It consists of a. pileus

or cap (p), at the extremity of a stalk, the stipe (si). On
the under surface of the pileus are the lamelloB (la) or

gills, of various forms, which constitute the hymenial (hy)

layer, to which the spores are attached. At first the

hymenium is covered by a veil or indusium, which during

the growth of the stipe is ruptured, the base remaining

on the stipe aa the anmthis (an) or ring. When, as in

the Mushroom, the hymenium is exposed, the fungus is

said to be gymnocarpous (fig. 356). In other cases, as in

Phalloideffi, it is covered over by a peridium, and the

whole mass so enclosed is the gleba, and the fungus

is angiocarpous (fig. 357). In

ascosporous Fungi, as Sphjeria, the

asci are usually formed within

small roundish receptacles, termed

perithecia; and along with the asci

are usually numerous abortive fila-

ments or paraphyses. Sometimes

these perithecia are situated upon
, - 1 \.- ^ „„„„„„ c The Truffle (7\/&erct&ofiom). ft

cushions or branching masses of eubttrrMican Pucgm »iih >

tissue, the stroma. In the myxo- wai* tutercuiatcd or wany
' _ . , , , .

-^ extemftl covering, and a whae
SporOUS r ungl the plasmOCtlum, or ceUular interior containing

whole protoplasmic mass of the «?"!'«"«"«"»•

plant, forms receptacles, in each of which is a capillitium,

or network of fine filaments, in the interstices of which ara

numerous spores.

In Lichens spores are formed in asci, which are ar- In Lichen

ranged along with paraphyses, forming a hymenium in

receptacles situated on the thallus, and termed apothecia

or lirellos, which are sometimes (fig. 95) supported on
a stalk or podetium. The hyphae, from \»iuch the asci

arise, form a- layer immediately beneath the hymenium,
termed the subhymenial layer, the thick mass of hyphaa

beneath being the hypothecium. The outermost layer of

the tissue of the apothecium is termed the excipulum.

Amongst Algaa alterpation of generations is very com- ^° *'6*

mi'u ; and here, as in the case of Fungi, it may pass

through several generations before reaching the original

form. This is well seen in Diatoms, also in CEdogoniea;,

where three generations are passed through, and in Coleo-

chaete, where there are, four dissimilar generations,

—

sexual and various forms of asexual reproduction alter-

nating. l3. H. B.)

IlTDEX OP PkINCIPAL SUBJECTS.

noflorptlon. 119.
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EXPLASATION OF THE PlATES.

Plate I. Fapaver Klioeas, Common Red Poppy, belonging to the Nat.

Ord. Papaveracece. The leaves are pianatiSd, the peduncles

have spreading hairs, the calyx consists of 2 caducous sepals, en-

closing 4 crumpled petals, the stamens are indefinite and hjfo-
gj'nous, and the ovary is surmounted by a radiating stigma.

Fig. 1. Stamens iusarted on the thalamus, below the ovary

with its sessile stigma. Fig. 2. Capsule opening by pores below

the sessile radiating stigmas.

Plate II. Janipha Manihot and Eschscholtzia califomica.
'^

Fig. 1. Janipha ilanihot, Cassava plant, belonging to the Nat.

Ord. Euphorbiacese. The leaves are digitately-partite, and the

flowers are in racemose cymes. Fig. 2. Racemose cyme, with »

pentacoccous capsule, which separates in an elastic manner into

5 single-seeded carpels. The cyme bears male as well as female

flowers. Fig. 3. Pistil with stigma. Fig. 4. Stamens and
fleshy disk. Fig. 5. Seed with strophiole.

Fig. 6. Eschscholtzia califomica (iial. size), belonging to the

Nat- Ord. I'apaveraceae. It has a peculiar caducous calyx like a

candle-extinguisher, and a tetrapetalous corolla, with numerous
hypogynous stamens. Fig. 7. Hollowed end of the peduncle, with

the pistil. Fig. 8. Section of ovary, with numerous seeds attached

to 2 parietal placentas. Fig. 9. Ceratium or siliquxform capsule

(nal. size), opening by 2 valves. Fig. 10. Section of the seed,

with the Dicotyledonous embryo, which is shown separately in

fig. 11.
.

Plate III. llalva sylvestris. Common Hallow, belonging to the
Nat. Ord. Malvacefie. The leaves have 5 lobes, the inflorescence

consists of cyniose fascicles, and the ffistivation is contortive.

Fig. 1. Calyx with a three-leaved epicalyx or involucre.

Fig. 2. Obcordate petal, with monadelphous stamens. Fig. 3.

Tube of stamens formed by union of the filaments. Fig. 4.

Pistil with numerous carpels and styles. Fig. 5. Stamen with
reniform anther opening round the margin. Fig. 6. Section of

ovary composed ot numerous carpels.

Plate IV. Anacardium occidentale, Cashew-nut plant, belonging to

the Nat. Ord. Anacardiaceaj,

Fig. 1 . Branch {somewhat reduced), bearing flowers and fruit

The flowers are in cymes, and the peduncles are enlarged in a

fear-like form, bearing the nut (the true fruit) at their opeX'

ig. 2. Flower not expanded. Fig. 8. Flower expanded, rig.

4. Stamen and pistil, with the calyx ; one fertile stamen longer

than the others. Fig. 5. Stamen separated. Fig. 6. Nut con-

stituting the fruit. Fig, 7. Nut opened longitudinally. Fig.

8. Seed separated from the nut. Fig. 9. Cotyledons opened to

show the radicle a, and the plumule.
I'late V. Sarothamnue scoparius. Common Broom, belonging to the

Nat. Ord. Leguminos© or Fabaccaj, Sub-ord. Papilionacete. The
angled branches bear temate leaves, papilionaceous flowers, and
legumes.

Fig. 1. Two-lipped calyx. Fig. 2. Broadly ovate vexillum or

Btandard. Fig. .3. One of the aire or wings of the corolla.

Fig. 4. Carina or keel. Fig. 5. Monadelphous stamens. Fig.

6. Hairy ovary with the long style, thickened npwards, and
spirally curved. Fig..7. Legume or pod. . '^

Plate VI. Carica Papaya and Andromeda hypnoides.
*^

,.'

Fig. 1. Carica Papaya, the Papaw tree (tmtch reduced), belong-

ing to the Nat. Ord. Papayacea. The leaves are palmately-clett,

and the flowers unisexual. Fig. 2. Portion of a racemose cyme of

infundibulifonn male flowers, with united petals. Fig. 3. Gamo-
petalous male flower cut open, showing the ten epicoroUine

stamens alternately shorter. Fig. 4. Stamen. Fig. 5. Female
flowers with a deepIy-5-parted enrolls.

Fig. 6. Andromeda hypnoides {nat. si~e), belonging to the Nat.
Ord. EricaceoB. Fig. 7. Flower of Andromeda, with 6-parted

calyx, and gamopetalous campanulato corolla. Fig. 8. Back view
ot stamen with its 2-horned anther. Fig. 9. Front view of

stamen with bicornute and biporose anther. Fig. 10. Pistil with
its ovate acuminate style. Fig. 11. Capsule, 5-cellcd, with a

, central 5-lobed placenta.

Plate VII. (Enanthe crocata. Hemlock 'Water-Dropwort, belonging
to the Nat Ord. Umbellifene. Leaves compound and sheathing,

roots composed of fusiform sessile^knobs, stem hollow, and flowers

in compound umbels, with general and partial involucres.

Fig. 1. Flower composed of 5 petals, with inflexed apicula, 5

stamens, and 2 styles with an epigynous disk. Fig. 2. Lateral

view of the cremocarp composed of 2 mericarps or achenes, with
blunt convex ribs, surmounted by tlie lanceolate teeth of the

calyx, and two styles with a disk at their base. Fig. 3. Back
view of the cremocarp. ~ ^

plate VIII. Valeriana ofiicinalis. Great VTild Valerian, belonging
to the Nat. Ord. Valerianaceee, showing the roots, which are ofii-

cinal, the hollow stem, the alternately-pinnate leaves, and flowers

in corymbose rymes.-fc..

Fig. 1. Se|iaruie flower, consisting of an adherent calyx, with

an obsolete limb, an irregular sympetalous corolla, exserteJ

stamens, and 1 style. Fig. 2. Pistil separated, with ovary, style,

and stigma. Fig. 3. Monospermal fruit, with the pei'sistent

pappose limb of the calyx.

Plate IX. Leontodon Taraxacum, Common Dandelion, belonging

to the Nat Ord. Compositffl, -Sub-ord. Cichoracess. The leaves

are radical and nincinate, the flowers ligulate, and rjranged in

capitula. The outer phyllaries (involucral leaves) are reflexed.

Fig. 1. Capitulum with reflexed phyllaries and ligulate flowers.

Fig. 2. A single flower, with inferior achene (cypsela), stipitate

pappus, a ligulate corolla, 5 stamens united by their anthers, and
1 .Style with 2 stigmas. Fig. 3. Receptacle, become dry and con-

vex, with deflexea phyllaries. Fig. 4. Linear-obovate achene.

Plate X. Cuscuta verrucosa. Warty iJodder, belonging to the Nat
Ord. Cuscutaceae, which is often considered as a sub-order of

Convolvulaoese.

Fig. 1. Leafless flowering stem of Dodder {ttat. sin), turning

from right to left (contrary to the motion of the sun). Fig. 2.

Campanulate corolla, with o epicoroUine stamens and alternating

BCales. Fig, 3. Persistent calyx. Fig. 4. Capsule opening trans-

versely near the base. Fig. 6. Dissepiment and 2 seeds. Fig, 6.

Bilocular capsule cut transversely, showing 2 seeds in each locula-

ment Fig. 7. Roundish compressed seed. Fig. 3. Seed cut longi-

tudinally, showing the perisperm with the spirally-rolled-up embryo.

Plate XI. Digitalis purpurea. Purple Foxglove, belonging to the

Nat. Ord. Scrophulariaceae.

Fie 1. Calyx in 5 deep segments, with the pistil. Fig. 2.

Pistil separated. Fig. 3. Didynamous stamens. Fig. 4. Stamens,

with the anther-lobes collateral and unopened. Fig. 5., Capsule

cut transversely, showing two loeulaments.

Plate Xll. Jlyristica moschata, the Nutmeg-tree, belonging to tho

Nat. Ord. Myristicacese.

Fig. 1. Male plant {nut. size) with oblong ] nearly elliptical

leaves, and flowers in axillary umbellate cymes. Fig. 2. Perianth

of male plant laid open to show the stamens with their united

filaments. Fig. 3. Anther, bilocular, and opening longitudinally.

Fig. 4. Female flower cut open, showing the single pistil, witli

short style and 2-lobed stigma- Fig. 6. Young fruit. Fig. 6.

Ripe drupaceous fruit in the act of bursting, and showing the

mace or arillode. Fig. 7. Section of tlie ripe Imit. Fig. 8. The
nut consisting of a hard endocarp enclosing the seed. Fig.

9. Tho oval seed. Fig. 10. The seed cut vertically. Fig. 11.

Vertical section of endocarp and seed, showing ruminate perisperm

and the embryo. Fig. 12. Embryo, showing 2 large loliaceous

plicate cotyledons. Fig. 13. Embryo with radicle and cotyledons.

Plate XIII. Euphorbia hypericifolia, Tutsan-leaved Spurge, belong-

ing to the Nat. Ord. EuphorbiaccaJ.

Fig. 1. Plant {nat. «m) with opposite.oblong leaves, and flowers

in corymbose cymes. Fig. 2. Involucre with appendage.^, enclos-

ing male and female flowers. Fig. 3. Involucre cut open, to show
• tho insertion of the numerous achlaniydeous male monamlrous
flowers, and the single naked female flower, all pediccllated.

Fig. 4. Involucre deprived of its petatoid appendages, with female

flower showing forked styles. Fig. 5. Involucre enclosing the ripe

fruit (regma). Fig. 6, Stamen, Fig. 7. Fruit with one of the

cocci separated from the columella. Fig. 8. Seed. Fig. 9. Seed
cut open, showing fleshy perisperm and inverted embryo.

Plate XIV. Artocarpus incisa, the Bread-fruit tree, belonging to

the Nat. Ord. Artocarpaceoe.

Fig 1. Branch reduced to Jrd its natural size, with cuneate-ovato

pinnatifid leaves, male flowers in a club-shaped deciduous catkin,

female flowers in rounded clusters. Fig. 2. Transverse section

of the male amentum with numerous flowers. pig, 3. Male
. flowers. Fig. 4. Single male flower separated, with a perianth in

2 segments and a single stamen. Fig. 6. Female flowers. Fig.

6. Single female flower separated, with ovary, style, and bitid

stigma. Fig. 7. Ovary. Fig. 8. Ovary laid open to show the
ovule. Fig. 9. A variety of the ovary with 2 loeulaments. Fig.

10. Transverse section of a bilocular ovary.
Plate XV. Cycas circinolis, a species of false Sago-plant, belonging

to the Nat. Ord. Cycadacese.
Fig. 1. Plant reduced to -j^th its natural size. The leaves are

pinnately-divided and form a crown round tho sttm. Fig. 2.

Male amentum {nat. sizi), consisting of scales bearing on their

under side 2-valved anthers. Fig. 3. Upper-side of one of tho

scales. Fig. 4. Under side of a scale, bearing anthers. Figs. 5,

6, and 7. Anther. Fig. 8. Pollen magnified.
Plate XVI. Arum maculatum, Cuckow-pint or Wake Robin, belong
^ ing to tho Nat. Ord. AraceK. Fig 1. Flowering stalk, wiili

hastate-sagittate spotted leaves, and spathe enclc'.ng a spadLx
- bearing male and female flowers. Fig. 2. Amylaceous conn,
whence arise buds and roots. Fig. 3. Berriod fruit after leaves

and spadix have decayed, in an oblong spike, of a bright srurltft

colour.
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BOTANY BAY, an inlet on tte eastern coast of

Australia, to the S. of the city of Sydney, in the Cumber-

land district of New South Wales, in SI" S. lat. and 151°

15' E. long. In was first visited by Captain Cook in 1770,

and received its name from Joseph Baeiks, the botanist of

the expedition, on account of the variety of its flora. When,

on the revolt of the New England colonies, the convict

establishments in America were no longer available, the

attention of the British Government, then under the leader-

ship of Pitt, was turned to Botany Bay; -and in 1787

Commodore Phillip was commissioned to form a penal

settlement there. Finding, on his arrival, however, that

the locality was ill-suited for such a purpose, he removed

northwards to the site of the present city of Sydney. The
name of Botany Bay seems to have struck the popular fancy,

and continued to be used in a general way for any convict

establishment in Australia. The transportation of criminals

to New South Wales was discontinued in 1840.

BOTHNIA, an ancient province of Sweden, which was

divided into East and West by the gulf of the same name.

The eastern division, which was bounded on the N. by

Lapland, E. by Archangel and Olonetz, and S. by Finland,

i? now incorporated with the last-mentioned district, having

ibeen ceded to RuSsia in 1809. The western division now
forms part of tW' Swedish province of Norrland, two
departments of which are still known, the one as

Vesterbotten orWest Bothnia, and the other as Norrbotten

or North Bothniai The name is probably derived from

'the Scandinavian bottn, a lake.

BOTHNIA, Gulf of, the northern part of the Baltic, so

called from the above province. See Baltic Sea.

BOTHWELL, a village of Scotland, in Lanarkshire,

situated near the River Clyde, about 8 J miles S.E. of

Glasgow, and a favourite resort of the inhabitants of that

city. It contains a Gothic cliurch of some antiquity ; and
about. a mile from the village are the ruins of Bothwell

Castle and the modern mansion of Lord Douglas. In the

neighbourhood is the scene of the famous battle of Bothwell

Bridge, which was fought between the Covenanters and the

forces of the duke of Monmouth, June 22, 1G79. Bothwell

is one of the most ancient baronies in Scotland, and gives

a title to a series of families distinguished in the history of

.Scotland. Joanna Baillie was born in the village manse.

'His psipulation of the parish in 1871 was 9193.

BOTHWELL, James Hepburn, Earl or, in the

peerage of Scotland, only son of Patrick, tliird carl of

Bothwell, was born about 1526. Nothing is known of his

life up to the date of his father's death, 1556, when he was

served heir to his vast estates. For the next few years

notices of his doings are few and cbsciu'e ; he undoubtedly

held posts of high dignitj'. such as the wardenship of the

.Scottish Borders, and the office of Lord Admiral ; and it

is certain that ho was a vigorous opponent of the " lords

of the congregation." In the end of IS^v/ he appears to

have been one of the lords who went ever to France to

meet their new queen (Mary). In 1562 occurred the

singular and obscure episode of the conspiracy between
Bothwell and Arran to <;arry off the queen. Arran was
well known to bo deeply enamoured of Mary, and Bothwell

apparently intended to use this passion as a means of

furthering his own designs against Murray. The plot, or

the germ of it was discovered ; Arran was found to be

ill but insane, and an indictment was laid against Bothwell,

%vho fled to France and remained there till 1565, when he
returned to Scotland. The charge, however, was not

forgotten ; it was renewed by the carl of Murray, and the

day of trial was fixed. But Murray's forces were too

numerous to make it safe for Bothwell to make his ap-

pearance, and he again fled. He reappeared at court in a

«hort lime after the marriaec of 'the queen with Darnley,

and began to rise rapidly into favour. He escaped from

the palace after the murder of Rizzio, and with great

promptitude drew together some forces for the queen's

defence. From this time onwards he tis in the highest

favour with the queen, and all powerful at court. In 1566
he was dangerously wounded when on l judicial tour in

Liddesdale. Here the queen paid him a visit, riding all

the way from Jedburgh, where she was holding a justice

eyre. The fatigues of this ride of forty miles brought

on a serere illness, during which her life was despaired of.

After her recovery the project of a divorce from Darnley
was mooted, but was declined by her, and Bothwell seen..:

then to have resolved on the removal of her husband by

any means. On the evening of the 0th of February tht

famous crime was committed of Darnley's murder. Publir

opinion, expressing itself in placards and outcries, fastened

the guilt upon Bothwell and his associates, but he was too

powerful to be dealt with by the law. On the 24th April

he played his last move, carrying off Mary to Dunbar Castle,

which had been granted him by the Queen. A divorce

from his former wife was easily procured, tie dispensation

in their favour not being produced at the trial, and on the

15th May the royal marriage was completed. Mary had a

few days previously pardoned Bothwell for his abduction

of her, and had raised him to the rank of duke of Orkney.

The fancied security in which they passed the few days

after their marriage wa.? soon and rudely dispelled. The
great lords collected their forces and seized Edinburgh,

Bothwell and the queen escaping with the greatest diflBcuJty

to Dunbar. At Carberry Hill the opposing parties met

;

Mary surrendered to the lords, and Bothwell fled to Dunbar
and thence to Orkney. Being closely pursued he took ship,

was captured by a Danish cruiser, and coniined for a time

at Copenhagen. He was removed to Malmo and afterwards

to Draxholm Castle, where he died in 1575. He is said to

have made a death-bed confession e.xonerating the queen,

but the authenticity of the report is more than doubtful

There is hardly a redeeming point in Bothwells character

;

he was utterly selfish and brutal, and did not even treat

with courtesy or kindness the woman who had risked so

much for hiS sake. (See Tytler and Burton's histories of

Scotland.)

BOTTA, Carlo Giuseppe Quglielmo, Italian historian,

was born in 1766 at San Giorgio, in Piedmont. He
studied medicine at the university of Turin, and obtained

his doctor's degree when about twenty years of age. Hav-

ing rendered himself obnoxious to the Government during

the political commotions that.followed the French Revolu-

tion, he was imprisoned for nearly two years ; and on his

release in 1794 he withdrew to France, only to return to

his native country as a physician in the French army, whose

progress he followed as far as Venice, Here he joined tlie

expedition to Corfu, from which he did not get back to

Italy till 1798. From that year, when he was appointed by

Joubert a member of the provisional government at Pied-

mont, tiU the faU of the Napoleonic system in 1814, he

continued to have considerable political influence r and

though towards the close of that period he acted witli an

independence that proved offensive to Napoleon hims-if,

and on the restoration of the Bourbons adapted his cond'.:ct

to the circumstances of the time, he was still in suflBciont

favour with the Bonapartist party to receive from them,

during their brief resumption of authority in 1815, the

appointment (soon afterwards resigned) of rector of the

university at Rouen. Amid all the vicissitudes of liis

early manhood Botta had never allowed lis pen to be long

idle, and in the political quiet that followed 1816 he natu-

rally devoted himself more exclusively to literature. By
1824 ho bed completed a history of Italy from 1789 to

1814 (4 vil?.), on which ois fame principally rests, fo»
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though the continuation of Guicciardini, which he was
afterwards encouraged to undertake, is a careful and labo-

nous work, he had not the erudition necessary for the

eatisfactory restoration of the past. Though living in

Pans he was m both these works the ardent exponent

of that recoil against everything French which took place

throughout Europe. A careful exclusion of all Gallicisms

is one of the marked features of his style, which is not

unfrequently impassioned and eloquent, though at the sam'e

time cumbrous and founded upon antiquated models.

Botta died at Pans in August 1837, in comparative

poverty, but in the enjojTnent of an extensive and well-

earned reputation. His son, Paul Smile Botta (1805-
1870), was a distinguished tiaveller and Assynan archje-

ologist. His excavations at Khorsabad (1843) were among
the first efforts in the line of investigation afterwards pur-

sued by Mr Layard.

The works of Carlo Botta ^H—Description de Vile de Corfou, 1799
;

an Italian translation of Horn's Joanna Physiopkili specimen. m<ma-
chologies, 1801 , ISouvenirsd'unvoyafje en Dalmatic, 1802; Mimoire
sur la nature dcs to)ts et des sons, 1803 ; Stona dclla guerra delV
Indepcndema d'America, 1810 , Caimllo, a. poem, 1816 ; Stona
d'Italia dal 1789 al 1814, 1824 , Stmia d'ltalia t» emtinuazKme
at Guicciardini, 1832, ic, tc.

I BOTTICELLI, Sasdro (for Alessandro), one of the

most original and fascinating painters of the school of

Florence. Like many Italian artists, he is called not after

his father but after the master under whom he learned his

first lessons m art. He was the youngest son of a citizen

named Mariano Filipepi, and was born at Florence in the

year 1447. It is related how as a child, though quick at

whatever he chose to do, he was restless and wayward, and
would not take kindly to " any sort of schoohng in reading,

writing, or arithmetic, " so that his father put him, in

despair, to learn the goldsmith's trade with a gossip of his

own named Botticello. Thus, his first training, like that of

Ghirlandaio and many of the best artists of the time, was
in jewellery and metal working. He showed talent and
fancy, and was presently transferred from the school of

Botticello the goldsmith to that of Lippo Lippi the
Carmelite brother, then in the height of his practice and
reputation as a painter. Under that master Sandro acquired
a perfect proficiency, and on his death in 1408 appears to

have begun independent practice. The special character-

istic of Lippo Lippi's style had been its union of a buoyant
human spirit of life and enjoyment with the utmost
simplicity and tenderness of religious feeling. In Botticelli

there was more than all the fire of his master, and more
than all his delight in beauty, together wifh a sentiment
which was altogether personal to himself. All his crea-

tions are coloured with an e>:pression of eager and wistful

melancholy, of which it is hard to penetrate the sense and
impossible to escape the spell. Whether he paints a
Madonna with her child surrounded by angels, or a Venus
among her Graces and Cupids, the countenances which he
shows us are of a kindred type, and have upon them the

pale cast of the same nameless passion. He was an artist

of immense invention and industry, and in the early part

of his career painted in oil and tempera a vast number of

pictures both m the classical and the Christian vein. No
other work expresses the spirit of the time in a more
interesting way, or with so much imaginative refinement
and technical charm. His dejected types have an infinite

beauty of their own, and though his figures are not-designed
with perfect science, and have some tendency to attenuation,

and to coarseness of the hands and feet, they are neverthe-

less drawn with a determination and finish in the contours,

and modelled with a fulness and delicacy of relief, which
belong only to the most accomplished art.

Of all the Florentine school, BotticeUi is the richest and
most fanciful colourist,—often using gold to enrich the

lights on hair, tissues, and foliage, wiiu a very exquisite
efi'ect. That may be the consequence of his early employ-
ment upon goldsmith's work, as is, more certainly, his

minute solicitude in all the accessory details and ornaments
of his compositions. The patterned and embroidered
dresses, the scarves and head-gear of his figures, are often

treated with an incomparable invention and delicacy. No
artist has ever painted flowers with a more inspired affec-

tion, and especially roses, with which he was wont to fill

the bacligrounds of his pictures. He preferred, it would
seem, the circular form for his compositions ; and a large

number of devotional pieces in this form, by his own hand
and that of his scholars, are scattered through the museums
and private collections of Europe, and are among the most
poetical examples of religious art that Italy has left us.

He went even beyond his master Lippo Lippi, and thi

sculptors Luca della Robbia, Donatello, and Desiderio da
Settignano, in the touching and engaging character of thrt

children who minister, in the form of angels, to his sacred

personages. He designed choirs of such or of grown-up
angels dancing between earth and heaven, or circles of

them ranged in the order of the celestial hierarchies, with
a variety of grouping and a graceful fire of movement
that was a new thing in his art. One of the best examples
of this kind of work is a round numbered 33 in the gallery

of the Uffizj at Florence. Another very famous example
of his devotional art is a picture of the Coronation of the

Virgin executed for Matteo Palmien, a Florentine man of

letters and speculative philosopher, with whom the painter

was intimate, and who gave suggestions for the design of

the picture. It represents the Virgin and Chnst surrounded
by the celestial hierarchies according to the scheme (with

some slight divergencies) of T)ionysius the Areopagite,— on
the ground beneath, the donor and his wile kneeling at

either side of the Virgin's tomb, the Val d'Arno and the

city of Florence in the distance. This picture is now the

property of the duke of Hamilton. But the grandest of all

his altar-pieces is that numbered 47 in the Florence

Academy, with a group of life-sized saints on the ground
and a dance of angels above. In the UflSzj is an Adoration

of the Magi, in which Botticelli has introduced the portraits

of Cosimo, Giuliano, and Giovanni de' Medici. By that

house he, like all the artists of his time, was much be-

friended ; and for Lorenzo's villa at Castello he painted the

most beautiful of hii pictures of classical mythology, the

Birth of Venus now at the Uffizj, and the Venus with the

Graces now at the Florence Academy. The National

Gallery possesses two smaller but admirable works of the

master in the same vein. An allegorical figure of Fortitude,

designed for a series of which the rest were painted by the

brothers Pollaiuoli, and now in the Ufiizj ; a picture com-

posed from Lucian's account of the Calumny of Apelles in

the same gallery; a series illustrating Boccaccio's story of

Nastagio degli Onesti, which has passed into private hands
in England—these instances will suffice to show the variety

of themes upon which Botticelli exercised his genius. A
St Augustine, painted by him in rivalry with Ghirlandaio

in the church of the Ognissanti, and still existing, is said

to have won great praise from his contemporaries for its

exhibition, in the head of the saint, of " that profound

cogitation and most acute .subtlety which we are wont to

find in persons who are of thoughtful habit and continually

abstracted in the investigation of things the most deep and
difficult."

In 1478 happened the attempt and failure of the cor

spirators of the Pazzi family and their followers again."t the

house of MedicL It was the custom in Florence to have the

likenesses of such state offenders painted large upon the

outside of the PubUc Palace, and in this case Botticelli was
employed upon the task. It wiil have been soon nftei;
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wards that he was summoned to Rome by Sixtus IV., to

decorate the walk of his new chapel in the Vatican.

Among the great scenes in fresco painted on those walls

by Domenico Ghirlandaio, Cosimo Eosselli, Signorelli,

and Perugino, three subjects from the hand of Botticelli

hold their place with the noblest. They represent the

Life of Mo.ses, the Destruction of Korah, Dathan, and
Abiram, and the Temptation of Christ. la 1482, probably

after his return from Rome, he received a commission to

paint in the Sala dell' Udienza at Florence, together with

Domenico Ghirlandaio. Many of the works already men-

tioned probably fall within'the next ten years of Botticelli's

manhood. The Boccaccio scries belongs to 1 487. In 1 4 9

1

he was engaged, together with the brothers Ghirlandaio,

upon some mosaic decorations in the cathedral of Florence

which have unhappily perished. Soon after this time there

came into his life a new influence which greatly changed

it. It is well known how the genius of the Dominican
Savonarola swept like a storm over 'the affairs of Italy, and
what a revolution, after the passage of the French king

tlirough Florence, ho brought about in the" temper and
policy of the republic,—driving out the merchant family

who had been its untitled masters for half a century,

establishing in place of their rule a new theoci'acy of which
ho was himself the oracle and minister, turning the hearts

<if old and young away from the world and from their lusts.

Many of the first artists of the city became his most ardent

followers, and among them Botticelli. What the actual

effect of his conversion was upon him we have scanty means
of judging, but it needs must have put an end to his

painting of those old mythologies, over which in earlier

days his imagination had been used to throw so singular a
charm. Vasari, a devoted servant of the later Medici, and
therefore a traducer of the greatest enemy that house had
ever had, speaks of Savonarola's influence upon Botticelli

as altogether disastrous, saying that he was " obstinate upon
:liat side," " a partisan of the Sect of Savonarola in such a
fashion that, abandoning painting and having no income to

live upon, he fell into the utmost disorder ; " and again how,
" playing the Piagnone (the name given to the followers of

Savonarola), he fell out of the way of painting, and thereby

at last found himself old and poor in such a sort that if

Lorenzo Medici, as long as he lived, had not supported him,

and afterwards his friends and many worthy men who felt

an affection for his virtues, he would, we may say, have
died of hunger." We have few materials by which we can

test the accuracy of this account. We know that in 1496
the young Michelangelo sent through his hands a letter

addressed to this Lorenzo de' Medici (Lorenzo the younger,

that is,—the son of Giuliano); that in 1498 he was living

with a brother in the quarter called Sta Lucia of Ognissanti

;

that in 1503 he was consulted along with other artists as

to the best placo for Michelangelo's colossal statue of

'David. But of more importance ajid significance than all

this is a beautiful picture of a Nativity with mystical

by-scenes, in the possession of Mr Fuller Maitland, which
bears an inscription in base Greek by the master himself.

The inscription seems to construe thus :

—"This picture I,

Alessandro, painted at the end of the year 1500, in the

troubles of Italy, in the half-time after the time, during the

fullihucnt of the eleventh of John, in the second woe of

the Apocalypse, in the loosing of the devil for three and a
half years. Afterwards he shall be chained according to

the twelfth of John, and we shall see him trodden down as

this picture." Hence it appears to be established that

Botticelli, a year and a half after the downfall and execu-

tion of Savon.Tola, had his mind full of his instructions

and prophecit?; that he reg.arded the death of the

Dominican reformer and his companions as the fulfilment

of the Apocalyptic prophecies about the slaying of the

witnesses ; that he thought of the tribulations among wLlcL
he lived as the " second woe " of Rev. xi., and as coincident

with the " time, times, and half a time " of that and other

prophetic writings ; and finally—such is the originality and
excelleace of the work—that his imagination had at this time

lost none of its fire nor his hand of its cunning. We are

quite without the means of deciding whether any proportion

of the large existing mass of his undated works belong to

the years following this ; or whether we are really to think

of him as failing in his wonted industry in his latter days,

from regret and disappointment at his master's fate and at

public affairs, from pre-occupation over mystical theology

(which had always had an attraction for him, and, in the

case of the picture painted early in his life for Matteo

Palmieri, had brought upon him a charge of heresy), or,

lastly, from another cause which Vasari alleges, but which

we have designedly passed by till this place.

In the history of engraving there are no productions more

precious, more interesting, or more problematical than ;i

number of plates executed in a primitive style, with severi

outlines and straight lines of shading, by artists of the

Florentine school towards the close of the 15th century.

The engravings in this manner include some two hundred

.

and fifty pieces, covering the whole range of subjects that

interested the mind of Italy at this most active and fanci-

ful moment of the early Renaissance. The best known of

these engravings are as follows :—three designs to the

earliest book published in Florence w-ith engraved illustra-

tions, called II Monte Sancto di Dio (1471); a set of

nineteen designs to an edition of the Divina Commedia of

Dante (1481); a set of twenty-four Prophets; a set of

twelve Sibyls ; several subjects of Saints ; several of

mythology, such as the Death of Paris, Theseus and Ariadne,

the Judgment of Paris, Loves in a Vineyard, and the like
;

a famous series (long falsely ascribed to Mantegna, whose

manner in engraving is easily distinguishable from this) of

the Ranks and Professions of Men, the Virtues, the Arts and

Sciences, the Muses, and the Planets (fifty in all) ; a series

of fifteen setting forth the lives of Mary and of Christ ; a

subject of the deluge ; another of the preaching of the

Franciscan Fra' Marco, and many more. Between the

various examples of this large class there are considerable

differences, but they are all unlike the work of any other

school, and all manifestly Florentine of the 15th century.

Conjectures the most confident and at the same time the

most conflicting have been put forward as to their author-

ship. All .such conjectures alike have been based on a few

passages in Vasari's lives of Botticelli and of Marc Antonio.

According to Vasari, the first Florentine who took impres-

sions on paper from engravings was Maso Finiguerra, and

he, says our author, was " followed by Laccio Baldini, who
not having much power of designing, all that be did wai

with the invention and design of Sandro Botticelli." And
again, Vasari says of Botticelli that, "from being a sophis-

tical (i.e., thoughtful or ingenious) person, he commented

a part of Dante, and made figures for the Inferno, and put

them into print ; upon which pursuit he spent a deal of

time; so that not working" (i.e., at painting) "it was o

cause of infinite disorders in his life. He put in prim

many more things of his own from designs which he had

made, but in a bad manner." On the strength of those

passages this whole class of early Florentine engravings

has generally been put down by connoisseurs, as, for

instance, Young Ottley, Bortsch, and Pas.invant, as the

work of Sandro Botticelli and Baccio Baldini, jointly or

apart,—each critic attributing separate subjects to the one

or the other of the artists according to his private canon ot

internal evidence. But a scrupulous examination shows

th-- internal evidence to be both very meagre and very

contradictory. Nor can much bo budt upon the ext'irnal
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testimony of Vasari. The phrase " put into print " is am-
biguous, and by it VaSari may mean us to understand either

that Botticelli engravad the designs himself or else that

he merely furnished them to be engraved by another hand.

To him the chief part in the invention, to Baldini the

chief part in the execution, is usually and with a fair

measure of probability assigned. Vasari's information on
thci whole subject was evidently loose ; a Triumph of Faith

of Savonarola, which he extols as Botticelli's best-engravmg,

does not at present exist at all. None of the designs bear

the evidence of Botticelli's manner in a suiSciently definite

form to be undeniable. On the other hand, many of them,

by their poetry, their refinement, their singularity, are

quite worthy of his hand, nor do they resemble any other

contemporary style more than his. If he designed and
executed, or in part executed, them, they are no slight

addition to his fame, and a noble vindication of his

industry during that old age of idleness, decay, and "dis-

order," which followed, if we are to believe Vasari, upon
the splendid and inspired activity of his youth and man-
hood. But the question is one which criticism, it is to be

feared, will never have the means of fully settling. ( Vasari,

ed. Lomonnier, vol. v. pp. 110-127; Crowe and Caval-

caselle, Hist, of Painting in Italy, vol. ii. pp. 414-430;
W. H. Pater, Studies in, the History of the Renaissance

;

and see also Ariadne Florentin. No. vi, by John Ruskin
;

art. " Baccio Baldini," by E. Kolhoff in 2d ed. of Nagler'a

Kiinstler-Lexikon , and the Academy for February 1871.)

BiSTTIGEE, Karl August, a distinguished German
archaeologist, was born at Eeichenbach jn 17G0. He was
educated at the famous school of Pforta, and at the

University of Leipsic. In 1784, after having passed a few
years as private tutor in Dresden, he was made rector of

the school at Guben, where he remained for six years. He
was then transferred to a similar post at Bautzen, and
m 1791, through the influence of Herder, obtained the

appointment of rector ot the gymnasium at Weimar. In
that town he entered into a circle of literary men of the

highest powers, including Wieland, Schiller, and Goethe,

and distinguished himself by the great versatility of his

talents. He published in 1803 a lively and learned work,

Sabina, oder Morgenscenen einer reichen Rbmerin, giving a
description of a wealthy Roman lady's toilette, and a work
on ancient art, Griechische Vasengemdlde. At the same
time he assisted in editing the Journal des Imxus und drr

Mode, the Deutsche Mcrcur, and the London and Paris.

In 1804 he was called to Dresden as superintendent of

the studies of the court pages, and received the rank of

privy councillor. In 1 814 he was made director of studies

at the court academy, and inspector of the Museum of

Antiquities. He died at Dresden in 1835.
Of his numerous works, most of which are devoted to ancient art,

the following seem moat worthy of notice ;

—

Jdeen zur ArciUiologie
der Sfahrei, 1811 ; Kimstmythologie, 1811 ; VorltsungenimdAufstUze
tur AUhethuviskunde, 1S17 ; Avxallhea, 3 vols., 1821-25 ; Idem
tur KwrutmythotogU, 2 vols., 1826-36. The Opuscula et Carmina
LcUina were published separately in 1837, with a collection of his
smaller pieces, Kloine Sclmftm, 3 vols,, 1837-8. A sketch of his
biography has been written by his eon, Karl Wilhelm Bbttiger
(1790-1862), for some time professor of history at Erlangen who is

well known as the author of several valuable histories {History of
Oerr.iany, History of Saxony, History of Bavaria, Universal History
in biographi<3, )

BOTTLE. The first bottles were probably made of the
ekins of animals. In the Iliad (iii. 247) the attendants

are represented as bearing wine for use in a bottle made
of goat's skin, aaxii cv aiytiV The ancient Egyptians
used skins for this purpose, and from the language employed
by Herodotus (U. 131), it appears that a bottle wasformed
by sewing up the skin and leaving the projection of the
leg and foot to serve as a vent, which was hence termed
roScaiK. The aperture was closed with a plug or a string.

Skin bottles of various forms occur on Egyptian monu-
ments. The Greeks and Romans also were accustomed to

use bottles made of skins , and m the southern parts of

Europe they are still used for the transport of wine T'w

Fio. 1.—Roman Skin Bottles.

accompanying illustration is from specimens at Pompeii and
Herculaneum. The first explicit reference to bottles o:

skin in Scripture occurs in Joshua (ix. 4), where it is said

that the Gibeonites took "old sacks upon their asses, and

wine-bottles old and rent and bound up." Skins are still

most extensively used throughout Western Asia for the

conveyance and storage of water. It is an error to repre-

sent the bottles of these ancient Hebrews as being made
exclusively of skins. In Jer. xix. 1, the prophet speaks of

"a potter's earthen vessel." The Egyptians possessed

vases, bottles, inc., of hard stone, alabaster, glass, ivory,

bone, porcelain, bronze, silver, and gold, and also, for tlie

use of the people generally, of glazed pottery or common
earthenware. As early as Thothmes III., assumed to be

the Pharaoh of the Exodus (1490, B.C.), .vases existed of a

shape so elegant, and of workmanship so superior, as to

show tha.t the art was not, even then, in its infancy lu

the annexed cut various specimens of these are represented

Fio. 2.— Egyptian Bottles and Vaaea.—1, 2. Oold. 3. Cnt glass.

4. Earthenware 5, 7. Porcelain. 6. Hard Stone 8. Gold, with

platen and bands. 9. Stone. 10. Alabaster, with lid.

The British Museum contains a fine collection of these

articles. The process of making glass bottles la described

under the heading Glass.

BOTTOMRY, a marilima contract by which a ship (or

bottom) is hypothecated in security for money borrowed

for expenses incurred m the course of her voyage, under

the condition that if she arrive at her destination the ship

shall be liable for repayment of the loan, together with

such premium thereon as may have been agreed for ; but

that if the ship be lost, the lender shall have no claim

against the borrower either for the sum advanced or for tho



168 BOTTOMRY
premium. The freight may be pledged as well as the ship,

and, if necessary, the cargo also. In some cases the per-

gonal obligation of the ship-master is also included. When
money is borrowed on the security of the cargo alone, it is

eaid to be taken up at respondentia ; but it is now only in

rare and exceptional cases that it could be competent to the

ship-master to pledge the cargo, except under a general

bottomry obligation, along with the ship and freight. In

consideration of the risks assumed by the lender, the

bottomry premium (sometimes termed maritime interest) is

usually high, varying of course with the nature of the risk

and the difficulty of procuring funds.

A bottomry contract may be written out in any form
which sufficiently shows the conditic ns agreed on between

the parties ; but it is usually dra^ n up in the form of a

bond. The document must show, either by express terms

or from its general tenor, that the risk of loss is assumed

by the lender,—this being the consideration for which

the high premium is conceded. The lender may transfer

the bond by endorsation, in the same manner as a bill of

exchange or bill of lading, and the right to recover its

vahie becomes vested in the indorsees.

According to the law of' this country, a bottomry con-

tract remains in force so long as the ship exists in theform
of a ship, whatever amount of damage she may have sus-

tained. Consequently, the " constructive total loss " which

is recognized in marine insurance, when the ship is dam-
aged to such an extent that she is not worth repairing, is

not recognized in reference to bottomry, and will not

absolve the borrower from his obligation. But if the ship"

go to pieces, the borrower is freed from all liability under

the bottomry contract ; and the lender is not entitled to

receive any share of the proceeds of such of the ship's

stores or materials as may have been saved from the wreck.

Money advanced on bottomry is not liable in England for

general average losses.

If the ship should deviate from the voyage for which

the fui.ds were advanced, her subsequent loss will not dis-

charge the obligation of the borrower under the bottomry

contract. If she should not proceed at all on her intended

voyage, the lender is not entitled to recover the bottomry

premium in addition to his advance, but only the ordinary

rate of interest for the temporary loan. As the bottomry

premium is presumed, in every case, to cover the risks

incurred by the lender, he is not entitled to charge the bor-

rower with the premium which he may pay for insurance of

the sum advanced, in addition to that stipulated in the bond.

The contract of bottomry seems to have arisen from the

custom of permitting the master of a ship, when in a
foreign country, to pledge the ship in order to raise money
for repairs, or other extraordinary expenditures rendered

necessary in the course of the voyage. Circumstances

often arise, in which, without the exercise of this power

on the part of the master, it would be impossible to pro-

vide means for accomplishing the voyage ; and it is better

that the master should have authority to burden the ship,

and, if necesSary, the freight and cargo also, in security for

the money which has become requisite, than that the

advtature should be defeated by inability to proceed. But
. ae right of the master to pledge the ship or goods must
always be created by necessity ; if exercised without

necessity the contract will be void. Accordingly, the

master of a British ship has no power to grant a bottomry

bond at a British port, or at any foreign port where he

might raise funds on the personal credit of the shipowners.

Neither has be any power to pledge the ship or goods for

private debts of his own, but only for such supplies as are

•a,dispensablo for the purposes of the voyage. And in all

oases he oaght, if possible, to communicate with the

owners of the ship, and with the proprietor of the caigo

before pledging their property. Facility of communicatioD,
by telegraph and otherwise, has of late years given addi-

tional stringency to this rule.

The bottomry lender must use reasonable diligence to

ascertain that a real necessity exists for the loan ; but he
is not bound to see to the application of the. inoney
advanced. If the lender has originally advanced the fonda
on the personal credit of the owner he is not entitled, to

require a bottomry obligation. A bond procure 1 from the
shipmaster by improper compulsion would be void.

The power of the master to pledge the cargo depends
upon there being some reasonable prospect of be iefit to it b T
his so doing. He has no such power except in rirtue of cir-

cumstances which may oblige him to assume the character

of agent for the cargo, in the absence of any other party
authorized to act on its behalf. Under ordinary .circum-

stances he is not at liberty to pledge the cargo for repairs

to the ship. If indeed the goods be of a perishable nature,
and if it be impossible to get the ship repaired in sufficient

time to obviate serious loss on them by delay, without
including them under the bottomry contract, he has power
to do so, because it may fairly be assumed, in the case

supposed, that the cargo will be benefited by this pro-

cedure. The general principle is, that the master must
act for the cargo, with a reasonable view to the interests

of its proprietors, under the whole circumstances of the
case. When he does this his proceedings will be sustained

;

but should he manifestly prejudice the interests of the cargo

by including it under bottomry for the mere purpose o)

relieving the ship, or of earning the freight, the ow-cers of

the cargo will not be bound by the bottomry contract.

Any bottomry or respondentia bond may be good in part

or bad in part, according as the master may have acted

within or heyond the scope of his legitimate authority in

granting it. If two or more bottomry bonds have been

granted at difi'erent stages of the voyage, and the value ol

the property be insufficient to discharge them all, the last

dated bond has the priority of payment, as having furnished

the means of preserving the ship, and thereby preventing

the total loss of the security for the previous bonds.

When the sum due under a bottomry bond over ship,

freight, and cargo is not paid at the stipulated time, pro-

ceedings may be taken by the bondholder for recovery of

the freight and for the sale of the ship ; and should the

proceeds of these be insufficient to discharge the claim, a

judicial sale of the cargo may be resorted to. As a general

rule the value of the ship and freight must be exhausted

before recourse can be takeo against the cargo. A bot-

tomry bond gives no remedy to the lenders against the

owners of the ship or cargo personally The whole lia-

bility under it may be met by the surrender of the

property pledged, whether the value so surrendered covers

the amount of the bond or not. But the owners of the

ship, though not liable to the bondholder for more than

the value of the ship and freight, may be furtherJialilc to

the proprietors of the cargo for any sum in excess of the

cargo's proper share of the expenses, taken by the bond-

holder out of the proceeds of the cargo to satisfy the bond

after the ship and freight have been exhausted.

The bottomry premium must be ultimately paid by the

parties for whose benefit the advances were obtained, as

ascertained on the final adjustment of the average expendi-

tures at the port of destination.

See the cases of the " Gratitudine," 2 Rob A. R.,

240, 272 ; the " Lord Cochrane," 8 Jur., 714 ;
the " Cya-

thia," 20 L T., 7, 54; the '• Booaparte," 14 Jur., 605;

Benson v. Duncan, 14 Jur., 218; Benson v. Chapman. 5

C. B., 330 ; 8 C. B., 950 ; Shcc's Marshall On Insuranct,

part ii., Arnould On Insurance; Pritchard's Admiralty

1
Di'j<st. (J- ^*-)
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BOTZEN, BozEX, or Bolzano (the an :ient Pons Driisi),

a town of Austria, the capital of the circle of Brixen in

Tyrol, is . situated at a height of 1120 feet near the con-

fluente of the Tulfer and the Eisack, 32 miles N.N.E. of

Trent. The town is well built in the Italian style, and

has a fine old Gothic church of the 14tH and 15th

centuries, a castle, several churches and convents, and a

gymnasiam. Sit'iated at the intersection of roads from Italy,

Germany, and Switzerland, it has an extensive transit trade,

ond its four large annual fairs date from 1024. It has

also manufactures of linen, cotton, silk, hosiery, leather,

and wax. It is protected from sudden inundations by

a strong dike of masonry nearly two miles in length, and

in some parts 24 feet thick. Botzen is mentioned as early

as 378. In the 9th century it was the seat of a Bavarian

countship, but in 1027 it was presented to the prince-

bishop of Irent by the Emperor Conrad II. For centuries

after that date it continued to be an object of strife between

the Germans and Italians, until at last, in 1531, the autho-

rity of tha count of Tyrol was acknowledged on all hands.

Since then the city has followed the fortunes of Tyrol.

BOUCHES-DU-RHONE, a department of France,

situated along the south coast, and, as the name imports,

at the mouth of the Rhone. It is bounded on the N. by
Vancluse, from which it is separated by the Durance; on the

E. by Var, and W. by Gard ; and its area is estimated at

19G3 English S(iuare miles. The western portion consists

of a low iud marshy plain, known as the Camargue, which

is remarkable for its unhealthiness ; to the east of this is

situated the remarkable stretch of country called the Crau,

which is strewn with pebbles like the sea beach ; and

further east and north there are various ranges of mountains

of moderate elevation belonging to the Alpine system. A
few small tributaries of the Rhone and the Durance and

a number of streams, such as the Arc, the Touloubre, and

the Iluveaune, which find their way directly to the sea,

arc the only rivers that properly belong to the department.

The proportion of arable land is exceedingly small, though

the quartity has been considerably increased by artificial

irrigatioc. Wheat is cultivated with success in some parts

of the Camargue, and, if labour were more easily obtiiuable,

rice might also be grown. Horses and cattle are reared in

a half wild condition, and large flocks of sheep are

pastured during the winter on the herbage that springs up
among the pebbles of the Crau. The numbers of domestic

animals in the department were in 1872 as follows:

—

horses 20,065, cattle 2G8G, sheep 262,566, and goats

17,500. The only mineral furnished to any extent by the

departraont is coal, in the mining of which between 1000
and 2000 workmen are engaged, but there are also quarries

of limestone, sandstone, slate, gypsum, marl, and marble.

The salt marshes, which cover an area of 2290 acres,

employ more workmen thar the coal-mines, and the amount
of salt obtained exceeds in quantity the produce of any
other department in France. There are extensive manu-
factures of soaps, perfumes and oils, soda, sulphur, sugar,

woollen hosiery, and leather, and a variety of other articles.

The foreign commerce of the department, which is princi-

pally carried on in the Mediterranean basin, is for the most

part concentrated in the capital, Marseilles; the minor ports

are Martigues, Cassis, and Ciotat. The department is

divided into the three arrondissements of Marseilles, Aix,

and Aries ; the more important towns in which (in addition

to their capitals) are respectively Aubagne, Ciotat, and
Roquevaire ; Martigues, Salon, and laores ; and Tarascon,

Saint Remy, and Chateaurenard. Among the numerous
men of mark belonging to Bouches-du-Rhone are D'Urfd,

Massillon, Vanloo, Tournefort, Barth(;lemy, Vauvenargues,

Thiers, Mignet, Achard, and Reinaud. The populatioB,

«hich in 1872 amounted to 554,911, contains a large pro-

portion of foreigners, mostly of Italian nationality. The
total ilien element in 1872 was represented by 42.855, the

Italian by 33,500.

BOUFARIK (the " Hanging Well "),"a town of Algeria,

in the province of Algiers and arrondissement of Blidah,

about 21 miles from the city of Algiers near the railway

thence to Blidah. It is a thoroughly French town, and only

dates from 1835, when General Drouet d'EvIon established

an entrenched camp on what was thea a mere hillock in

the midst of an almost uninhabitabh marsh. Shortly
after Marshal Clausel determined to build a regular city,

which was at first called Medina Clausel in his honour.

The draining of the site and neighbourhood was a costly

undertaking, and was only accomplished by the sacrifice of

many lives. The town is now one of the most flourishing

in the country, is surrounded by vast orchards and farms,

and affords a market to the pastoral Arabs of the Metidja.

There are flax-dressing and spinning mills, and the manu-
facture of essences and perfumes is carried on to a consider-

able extent. The population, which is composed of very
various el ments, amounted in 1872 to 2588.

BOUFI.ERS, Louis Francois, Due de, commonly
called the Chevalier Bouflers, a peer and marshal of France,

and a general of distinguished reputation, was born January
10, 1644. Having early entered the army, he was raised

in 1669 to the rank of colonel of dragoons. In the con-

quest of Lariaine he served under Marshal de CriSquy. In
Holland he served under Turenne, frequently distitiguishing

himself by his skill and bravery ; and when that celebrated

leader was killed by a cannon-shot in 1675, he commanded
the rear-guard during the retreat of the French army.
After perfjrming various military services in Germany, id

Flanders, ind on the ftoutiers of Spain, he was created, in

1690, general of the army of the Moselle, and contributed

materially to the victory of Fleuiiis. In the following year

he acted as lieutenant-general, under the king in person ;

and during the investment of Mons, he was wounded in an
attack on the town. He conducted the bombardment of

Li^ge, which was defended by an enemy superior in numbers,

and afterwards forced the allied generals to abandon Lux-
embourg. He was entrusted with the command against

King William at the siege of Namur, and took part in the

victory of Steinkirk. For these important services he was
raised in 1693 to the rank of marshal of France, and in

1695 was made a duke. In 1694 he was appointed

governor of French Flanders and of the town of Lille.

By a skilful mancEuvro he threw himself into Namur in

1695, and obstinately held out for four months during

which the besiegers lost 20,000 men. In the conferences

which terminated in the peace of Ryswick he had a

principal share. During the following war, when Lille was
again threatened with a siege by the duke of Marlborough

and Prince Eugene, Bouflers was appointed to the com-

mvnd, and made an obstinate resistance of four months.

He was rewarded and honoured by the kin^ for his defence

of Lille, as if he had been victorious. It was indeed a

species of triumph ; his enemy, appreciating his merits,

allowed him to dictate his own terms of capitulation.

When the affairs of France were threatened with the most

urgent danger, Bouflers offered to serve under his junior,

Villars, and was with him at the battle of Malplaquet.

Here he again displayed his military skill, by conducting

the retreat so as to lose neither cannon nor prisoners. He
died at Fontainebleau in 1711.

BOUGAINVILLE, Louis Antoine de, the first French
circumnavigator, was born at Paris in 1729. He studied

law, but soon abandoned the profession, and in 1753 entered

the army in the corps of musketeers. At the age of twenty-

five he published a treatise on the integral calculus, u3

a supplement to De THOpital's treatise D»s infinimenl petits.
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In 1755 he was sent to London as secretary to the French

embassy, and was chosen a member of the Royal Society.

In 175G he went to Canada as captain of dragoons and

aide-de-camp to the marquis of- Montcalm ; and having

distinguished himself in the w»r against England, was

rewarded with the rank of colonel and the cross of St

Louis. He afterwards served in the Seven Years' War from

1761 to 1763. After the peace, when the French Govern-

ment conceived the project of colonizing the Falkland
Islands, Bougainville undertook the task at his own
expense. But the settlement having excited the jealousy cf

the Spaniards, the French Government gave it up to them,

on condition of their indemnifying Bougainville. • He was
then appointed to the command of the frigate " La
Boudeuse " and the transport " L'i^toile," on a voyage of

discovery round the world. He set sail from Nantes in

November 1766, taking with him Commercon as naturalist,

and Verron as astronomer. Having executed his commission
of delivering up the Falkland Islands to the Spanish,

Bougainville proceeded on his expedition, and touched at

Buenos Ayres. Pasuing through the Straits of Magellan, he
anchored at Otaheite, where the English navigator Wallis

had touched eight months before. The expedition having
crossed the Pacific Ocean, and the men now suffering from
scurvy, the ships came to anchor off the Island of Borou,
one of the Moluccas, where the governor of the Dutch
settlement supplied their wants. It was the beginning of

September, and the expedition took advantage of th«
easterly monsoon, which carried them to Batavia. Thence
they proceeded to the Isle of France, where they left

Commercon and Verron. In 1769 the expedition arrived

at St Malo, after a voyage of two years and four months,
with the loss of only seven out of upwards of 200 men.
Bougainville's account of the voyage (Pans, 1771, 4to)

is written with simplicity and with some humour. The art

of making astronomical observations at sea was then much
less perfect than now, and, consequently; Bougainville's

charts are found to be erroneous, particularly as to the

longitudes. After an interval of several years, he again
accepted a naval command and saw much active service

between 1779 and 1782. In the memorable engagement
of April 12, 1782, in which Rodney defeated the Count de
Grasse, near Martinique, Bougainville, who commanded
the " Auguste," succeeded in rallying eight ships of his

own division, and bringing them safely into St Eustace.

A.fter the peace he returned to Paris, and solicited and
obtained the place of associate of the Academy. He pro-

jected a voyage of discovery towards the north pole, but this

did not meet with support from the French Government.
Bougainville obtained the rank of vice-admiral in 1791

;

and in 1792, having escaped almost miraculously from the

massacres of Pans, he retired to his estate in Normandy.'
He was chosen a member of the Institute at its formation

;

and then returning to Pans succeeded Borda as member of

the Board of Longitude. In his old age Napoleor I. made
him a senator, count of the empire, and member of the

Legion of Honour. He died at Paris, August, 31, 1814.
He. was marned and had three sons, who served in the

French army. His eloge, composed by Delambre, appears
in the Memoirs of the Institute.

BOUGIE, or Bougiah, a fortified seaport town of

Algeni, in the province of Constantine and arrondissement

of Setif, betweecn Cape Carbon and the Wady-Sahell.
Among its n>ore important buildings are the French church,

the hospital, the barracks, the magazines, and the Abd-
el-Kader fort, now used as a prison. Trade is carried on in

wax, grain, oranges, oil, and wino. A basin was constructed

about 1870 in the anchorage below the town. The popula-

tion in 1872 was 2820, of whom 1134 were natives. Bougie,

Rugia, or Bugiah is a town of great antiquity. If it is

correctly identified with the Salda of the Romans it pro
bably owes its origin to the Carthaginians. Gensenc, the

king of the Vandals, surrounded it with walls and chose

it as his capital for some time ; and m the 10th century

it became, under the Beni-Hammad, the greatest com
mercial city of the North African coast. The Italiaa

merchants ef the 12th and 13th centuries had numerous-

buildings of their ow^ m the city, such as warehouses,

baths, and churches. It became a haunt of pirates in the

15th century, and in the beginning of the 1 6th it was
captured by the Spaniards, from whom it was taken by
the Turks in 1555. It was a place of little importance
when it fell into French possession about 1833
BOUGUER, PiEEBE, an eminent French mathematician,

was born in 1698. His father, one of the best hydro-
graphers of his time, was regius professor of hydrography
at Croisic in Lower Britanny, and author of an excellent

treatise on navigation. Young Bouguer was bred to mathe-

matics from his infancy, and at an early age was appointed
to succeed his father, as professor of hydrography. la
1727 he gained the prize given by the Academy of Science*

for his paper " On the best manner of forming and distri-

buting the Masts of Ships ;" and two other prizes, one
for his dissertation " On the best method of observing the
Altitude of Stars at Sea," the other for his paper " Orv

the best method of observing the Vanation of the Compass
at Sea." These are published in the Prix de I'Academte

de4 Sciences. In 1729 he published £ssai d'optique sur la

gradation de la lumiire, the object of which is to define

the quantity of light lost by passing through a given

extent of the atmosphere. He found the light of the sun
to be 300 times more intense than that of the moon. He
was soon after made professor of hydrography at Havre,

and succeeded Maupertuis as associate geometer of tho

Academy of Sciences. He was afterwards promoted in the

Academy to the place of pensioned astronomer, and went
to reside in Paris. In 1735 Buuguer sailed with Godin
and De la Condamine for Peru, in order to measure a
degree of the meridian near the equator. Ten years

were spent in this operation, a full account of which was
published by Bouguer in 1749, Figure de la Terre

determinee. His later writings were nearly all upon the

theory of navigation. He died in 1758.

The following is a list of his principal works :

—

Traili (Topiiqt^

fur la gradation de la turmire, 1729 and 1760 ; £ntrciiens sur la

cause d'inchnaison des orbiies des planitcs. 1734; Traiti dc na-

vire, d-c.t 1746, 4to ; La Figure de la terre determviie, &e., 1749,

4to ; Nouveau iraiii de naixgation, ccnUmant la thtorte et la pro*

tique du pilotage, 1753 ; Solution des pnncipaux probltmes sur la.

manotuvre des Vaisscaujc, 1757; Operalions faites pour la verifica'

tion du degri du miridien cntre Pans ct Amiens; par tlesa. Bou-
guer, Camus, Cassini, et Piugre, 1757.

BOUHOURS, Dominique, a French critic, was born

at Paris in 1628. He entered the Society of the Jesuits

at the age of sixteen, and was appointed to read lectures

on literature in the college of Clermont at Paris, and

on rhetoric at Tours. He afterwards became preceptor

to the two sons of the duke of Longueville. "The duke
died in Bouhours's arms; and the "account of the pious

and Christian death" of this great personage was his firsf

publication. He was sent to Dunkirk to the Romanist

refugees from England, and in the midst of his missionary

occupations published several books. Among these were

Les EntretieRS d'Ariste et d'Eugene, a work of a critical nature

on the French language, printed five times at Paris, twice

at Grenoble, and afterwards at Lyons, Brussels, Amster-

dam. Leyden, kc. It involved him in numerous quarrels,

particularly with Manage, who, however, continued to live

on friendly terms with the author. The fame and merit of

tnis piece recommended Bouhours so eiTectually to the

great Colbert, that he intrusted him with the education of
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his son the marquis of Seignelay. Ha afterwards wrote

several other works ia French, the chief of which are,

L(i Manier de bieii peiiser sur les ouvrages d'esprit,

1687; Remarks and Doubts upon the French Language,

1694 ; The Life of St Ignatius, 1679 ; The Art of Phasing
in Conversation ; The Life ofSt Francis Xavier, 1682. It

was his practice to publish alternately a book on literature

and a work on some subject of piety, which gave occaaioa

to a wag, in a satirical epitaph, to remark of hira, " qu'il

servait le monde et le ciel par semestre." His Pensees

ingenieuses des Ancient et des Modernes, though at once
instructive and amusing, exposed him to censure as well

as ridicule, on account of some strange misjudgmenta and
omissions. He has classed Boileau with the least esteemed

of the Italian satirical versifiers, and has omitted, in his

Thoughts on the Moderns, all mention of Pascal,— a circum-

stance which is doubtless to be explained by his being a

disciple of St Ignatius, who, it may be supposed, would
willingly forget the author of the Provincial Letters.

Bouhours died at Paris in 1702,

BOUILLON, Godfrey de, one of the foremost leaders

in the first crusade, was born at Baisy, near Gemappe in

Belgium, about 1060. His father was Eustace II., count

of Bouillon in the Ardennes; and through his mother Ida,

daughter of Godfrey, duke of Lower Lorraine, he could

claim descent from Charlemagne. In the contest between
Henry IV., emperor of Germany, and Hildebrand, he
espoused the imperial cause, and was the first to scale the

walls of Rome when the emperor's forces besieged that city

in 1084. In reward for his services' Henry invested him
with the titles of marquis of Antwerp and duke of

Lorraine. It is said that while suffering from fever,

having heard of the preparations for the first crusade, he
vowed, were his health restored, to seek Palestine ;

" where-

upon," says William of llalmesbury, " he shook disease

from his limbs, and shone with renovated beauty." Having
pawned his lordship of Bouillon to the church of Lidge for

1100 marks, he gathered around him 80,000 infantry and
10,090 horsemen, whom he led with rare ability through

Germany to the borders of Hungary, where he shamed his

brother Baldwin by offering to go in his stead as a

hostage to the Hungarians. On arriving in 1096 at Con-
stantinople, he obtained the release of his fellow-crusader

Hugh of Vermandois from the wily Greek emperor Alexius,

and in the strife which that monarch's duplicity fomented

evinced the sagacity and promptitude of a great general.

After capturing Antioch and routing a vast Saracen host

at Doryleeum in Phrygia, the crusaders arrived, in 1099, at

Jerusalem, which was taken after a siege of five weeks,

Godfrey enteriu;; the breach among the foremost, but

tarnishing his glory by ruthlessly ordering a massacre of

the infidels. A Christian kingdom of Jerusalem was then

founded, of which Godfrey was unanimously elected sove-

reign ; but he refused to wear a crown of gold where his

Lord had worn a crown of thorns,\and accepted, instead of

the kingly title, the humbler designation of defender and
baron of the Holy Sepulchre. During the single year of

his rule he repelled the Saracens with admirable courage

and skill, routing the Fatimite caliph of Egypt at Ascalon,

and with the assistance of others of the pilgrims, drew up
from -the various feudal statutes of Europe the elaborate

aystem of mediseval jurisprudence known as the Assizes of

Jerusalem. Godfrey died in 1100, and was buried in the

church of the Holy Sepulchre ; and so- impartial and
temperate had been his rule, that Mahometans as well

IS Christians bewailed his loss. He combined the favourite

virtues of his age ; and his exploits, in the quaint words
of Gregory de Vinsauf, " were as food in the mouths of

thoir narrators." He was as accomplished as brave, and
"ould speak the Latin and Teutonic languages with equal

ease. Tasso, in the Gerusalemiae Liberata, makes Godfrey

the equal of Taucred in the field and of Raymond in the

council, and seems scarcely to have exaggerated hia

heroism and skill in war, his piety, wisdom, and purity

of life.

BOULAINVILLtERS, Hknri db, Lord of St Sake,
an eminent French writer, descended from a very ancient

and noble family, was born at St Saire in Normandy in

1658. He received his education at the college of Juilli,

where he early discovered the uncommon abilities for which
he was afterwards distinguished. His historical writings

are numerous and important, but deformed by an
extravagant admiration of the feudal system, which he
regarded as the chef d'ceuvre of thoi human mind. He
misses nb opportunity of regretting those " good old times,"

when the people were enslaved by a few petty tyrants alike

ignorant and barbarous. His philosophical writings have
now lost all their value. His pretended refutation of

the system of Spinoza is a weak and imperfect exposition

of that writer's opinions. He died at Paris in 1722.

His principal works (all published after hia death) aje—Eistoire
de Vancien gouvemment dc la France, Sec, La Haye, 1727, 3 torn.

8vo ;' Etat de la France, avec rft*5 rnhnoires sur I'ancien gouvem-
ment, kc, Lond., 1727, 3 torn. fol. ; Histoire de la Pairiede France,
&c., Lond., 1753 ; La yie de Maltomet {& '* Fable of Mahomet," as

Mosheim calls it) ; Histoire desArabcs, Amst. (Paris), 1731, 2 vols.

12mo.

BOULOGNE SUR MER, a fortified seaport of France,

and the chief town of an arrondissement in Pas-de-Calais,

Plan of Boulogne.

1, 2. 3. EtftbllSMmrnt. — Inctudini;

lIaU)\ Aquarium, and SKablng Itlnk.

4: Place Navarin.
*

6. Roe Wlasocq.
6. CathcdrnJ.
7. PalalB do JuAtICa

a. Maine.
». Convcjit (AnnoiTclftdei).

10. Place Godetrol.

11. Portt Gayolle.

12. SoQs-Prefcctur*
l:l. Collcfo,
14. .Muflcnins.

M. St Nicholas Ctiurek
16. Market Place.

17. Theatre.

18. Eoglhh Churches.
19. Place Fr. Sauvage.

is situated on the shore of the English Channel at the mouth
of the River Liane (anciently Elna), in 50° 44' N. lat. and
1° 36' E. long., 157 miles from Pans by railway and 28

from Folkestone, Kent. It consists of two parts, the High

or Old Town and the Lower or New Town. The former,

situated on the top of the hill, is uf comparatively small

extent, and forms almost a parallelogram, surrounded by

ramparts of the 15th century, and entered by ancient g.atc-

ways. In this part are the Palais de Justice, the Chateau,

the cathedral, and the Hotel de 'Ville,—the last built in

1774,—and the belfry tower of the 13th century is in the

immediate neighbourhood. In the Chateau, now used as

barracks, the Emperor Napoleon III. was confined after his

famous attempt to effect a landing in 1840. At some

distance north-west stands the cathedral churcli of Notre
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Dame, built (1827-1866) on the site of an old building

destroyed in the Kevolution, having underneath an exten-

sive crypt which still remains. The New Town extends

from the foot of the hill to the harbour and along the

shore, and contains several good streets, some of which

are, however, very steep. A main street, named succes-

sively Rue de la Lampe, St Nicholas, and Grande Rue,

extends from the bridge across the Liane (near the railway

station) to the promenade by the side of the ramparts and
the H6tel de Ville. This is intersected first by the shore-

way named Quai de la FIotiHe, Quai de la Victoire, &c.

(where there are numerous hotels), and further back by the'

Kue NapoUpn and Rue Royale, the principal business part

of the town, and where the best shops are situated. The
principal buildings comprise a museum, formerly the great

seminary, a hospital, a theatre, an elegant etablissement

(opened in 1863, containing baU-room, reading-room, &c.),

a custom-house, barracks, various churches and convents,

and a fish-market. Connected with the museum la a public

library with 30,000 volumes and a large number of very

valuable manuscripts, many of them richly • illuminated.

Boulogne has for a long time been one of the most Angli-

cized of French cities ; and in the tourist season a con-

tinuous stream of English travellers reach the Continent at

this point. There is regular steamboat service between

the port and Folkestone, the average passage occupying

2^ hours, or about three-quarters of an hour longer than

from Calais to Dover. There are two English chapels in

the town, and numerous boarding-schools intended for

English pupils. Churchill, who died while on a visit to

his friend Wilkes, in 1765, is buried in the cemetery, and

the house is pointed out where Thomas Campbell expired

in 1843. The shore is lined with extensive flat sands,

where bathing is facilitated by the use of machines.

Among the objects of interest in the neighbourhood the

most remarkable is the Napoleon column or Colonne de la

Grande Arm&, erected on the high ground above the town,

in honour of Napoleon I., on occasion of the projected

invasion of England, for which he here made great pre-

parations. The pillar, which is of the Doric order, 1G6

feet high, is surmounted by a statue of the emperor by
Bosio. Though commenced in 1804, the monument was
not completed till 1841. On the edge of the cliff to tlie

east of the port are some rude brick remains of an old

building called Tour d'Ordre, said to be the ruins of a

tower built by Caligula at the time of his intended inva-

sion of Britain. Tl(e entrance to the harbour of Boulogne,

which is tidal, is formed by two long piers running

out frc Ji the mouth of the river, and serving during fine

weather as excellent promenades. On the western side

is the basin excavated by Napoleon for his flotiUa of

flat-bottomed boats in 1804. A large wet dock, con-

structed at a cost of upwards of £250,000, was opened

in 1872, and adds greatly to the facilities of the port, its

area being 17 acres and the length of its quay-wall 1150
yards. The dppth of water in the harbour is 23 feet at

spiing-tide and nearly 20 at neap-tide ; in the sluice of the

floating basin the numbers are 29J and 23| respectively.

The foreign commerce of Boulogne, which is almost wholly

carried on in British ships, consists chiefly in the importa-

tion of manufactured goods, jute, silk, Australian wool,

coal, machinery, hardwares, paper-hangings, malt, beer, and
chemicals ; and the exportation of wine, brandy, eggs,

BitiGcial flowers, haberdashery, and musical instruments.

Tho total value of the exports in 1871 was £12,709,675,
and of the imports £11,762,500. How rapid the develop-

ment of the commerce with Britain has been may bo seen

from tho fact, that while in 1840 the British sailing vessels

thus engaged amounted ouly to 66, and the steam-ships to

€78, in 1860 tho corresponding numbers were 341 and

863, and in 1871, 541 and 1061. In the extentand value

of its fisheries Boulogne is exceeded by no seaport in

irance. The most important branch is the herring-fishery,

which IS prosecuted northwards along the shores of Sco^
land ; next in value is the mackerel fishery, and next agam
the Iceland cod. Large quantities of fresh fish are trans-

mitted to Pans by railway, but an abundant supply is

reserved to the town itself. The fishermen live for the

most part in a separate quarter called La Beuriere. Among
the numerous industrial establishments in Boulogne and its

environs may be mentioned several foundries, with blast-

furnaces, cement-manufactories, flax-mills, steam saw-mills,

steel-pen manufactories, carriage-works, tile-works, and <.

fishing-net factory. Shipbuilding is also carried on to

some extent. The population of the town, which in 182!

was 16,607, amounted by the census of 1872 to 39,700.

Boulogne is usually, though on somewhat dubious

grounds, identified with the Gesonacum of the Koman-
At an early period it began to be known as Bononia,

name which has been gradually modified into the prese;,

form. The town was destroyed by the Normans in 882,

but restored about 912. From about that time till 1477

it was the head of a separate countship, which was united

to the crown of France by Louis XI., who ingeniously

recognized the Holy Virgin as the superior, and declared

himself her vassal In 1544 Henry VIII.—more fortunate

in this than Henry III. had been in 1347—took the town

by siege ; but it was restored to France in the following

reign.

BOULTON, Matthew, manufacturer and practical

engineer, was born at Birmingham on the 1 4th of September

1728. He was called early into active life upon the

death of his father in 1745, and soon found ample scope

for the exercise of bis inventive faculties in improving

the manufactures of his native place. His first attempt

was a new mode of inlaying steel ; and he succeeded in

obtaining a considerable demand for the products of his

manufactory, which were principally exported to the Con-

tinent, and not uncommonly re-imported for domestic use

as of foreign manufacture.

In 1762, his fortune being already considerable, he

purchased a tract of barren heath in the neighbourhood of

Birmingham, with a single house on it, and there founded,

at the expense of £9000, the manufactory which flourished

so long and was so well known under the name of Soho.

His workmen were at first principally employed in the

imitation of ormolu, and in copying oil paintings with

great accuracy, by means of a mechanical process which

was invented by a Mr Eggington, who afterwards distin-

guished himself by various works in stained glass. Boulton

finding the horse-power inadequate to the various pur-

poses of his machinery erected, in 1767, a steam-engine,

upon the original construction of Savary, which, notwith-

standing the inconvenience of a great loss of steam from

condensation, by its immediate contact with the water

raised, has still some advantages from the simplicity of the

apparatus it requires, and has been found to succeed wel'

upon a small scale. But Boulton'^ objects required a stii'

more powerful machine, and be had the discernment t'

perceive that they might be very completely attained In

the adoption of the various improvements made in tho

steam-engine by James Watt of Glasgow, who had obtained

a patent for them in 1769, the privileges of which were

extended in 1775, by an Act of parliament, to a term of

twenty-five years. Boulton induced the great inventor to

remove to Birmingham. They commenced a partnership

in business, and established a manufactory of steam

engines, in which accurate execution kept pace so well

with judicious design, that its productions continued to be

equally in request with the public after the expiration ol
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tne lenn of that legal privJege which at first gave the

proprietors the exclusive right of supplying them, and
(v-hich had been coafirmed in 1792 by a decision of the

Court of King's Bench against some encroachment on the

right of the patentee. It ^vas principally for tha purpose

of carrying on this manufactory nith greater convenience,

that the proprietors established an iron-foundry of their

own at Smethwick, in the neighbourhood of Soho.

In 17S5 Boulton was made a fellow of the Royal
Society, about the same time with Withering, and several

others of his scientific neighbours. In 1788 he turned his

attention to the subject of coining, and erected machinery
for tha purpose, so extensive and complete, that the

operation was performed with equal economy and precision,

and the coins could not be imitated by any single artist for

their nominal value,—each of the stamps coini.^g, with the

attendance of a little boy only, about eighty pieces in a

minute. The preparatory operation oi laminating and
cutting out the metal was performed in an adjoining

room ; and all personal communication between the work-

men was rendered unnecessary by the mechanical conveyance

of the work from one part of the machinery to another.

A coinage of silver was executed at this mint for the

Sierra Leone Company, and another of copper for the

East Indies, besides the pence and half-pence at one time

in circulation throughout England, and a large quantity of

money of all kinds for Russia. In acknowledgment of

Boulton's services, and in return for some specimens of his.

diflFerent manufactures, the Emperor Paul made him a

present of a valuable collection of medals and minerals.

In 1797 he obtained a patent for a mode of raising

water by impulse, the specification of which is published

in the ninth volume of the Repertory of Arts, p. 145. It

had been demonstrated by Danid BernouiUi, in the be-

ginning of the century, that water flowing through a
pipe, and arriving at a part in which the pipe is suddenly
contracted, would have its velocity at first very greatly

increased ; but no practical application of the principle

appears to have been attempted, until an apparatus- was set

up in 1792 by Mr 'W'hitehurst for Mr Egerton of-Oulton,

ID Cheshire, consisting of an air-vessel communicating with
a water-pipe by a valve, which was forced open -by the

pressure or rather impulse of the water, when its passage

throagh the pipe was suddenly stopped by turning the cock
in the ordinary course of domestic economy ; and although
the pipe through which the water was forced up was of

moderate height, the air-vessel, which was at first made of

lead. Was soon burst by the " momentous force," as White-
burst termed it. The apparatus had excited muc'i atten-

tion in France, under the name of Montgolfier's hydraulic

ram
, and Boulton added to it a number of ingenious modi-

fications, some of which, however, are more calculated to

display the vivid imagination of a projector than the sound
judgment of a practical engineer, which had in general so I

strongly characterised all his productions. :

He died, August 17, 1809, after a long illness, in posses- ;

Bion of considerable affluence and of univ>rsal esteem.
(See Smiles's Lives of Boulton and Watt, 1865.)
BOURBON. The noble family of Bourbon, from which

8G many European kings hava sprung, took its name from
the rich district in the centre of France called the
Bourbonnais, which in the 10th century was one of tht

three great baronies of the kingdom. The first of the lone
line of Bourbons known in history was Adh^mar or Aimar,
who was invested with the barony towards the close of the

9th century. In 1272 Beatrix, daughter of Agnes of

Bourbon and her husband John of Burgundy, married
Robert, count of Clermont, sixth son of Louis IXj
(St Louis) of France. The elder branches of the family
had become extinct, and their son Louis became due de

Bourbon in 1327. In 1488 the line of his descendants

ended with Jean II., who died in that year. The whole

estates passed to Jean's brother Pierre, lord of Beaujeu,

who was married to Anne, sister of Louis XT. Pierre died

in 1503, leaving only a daughter, Suzanne, who, in 1505,

married Charles de Montpensier, heir of the Montpensisr
branch of the Bourbon family. Charles, who took the titla

of due de Bourbon on his marriage, was born in 1489, and
at an early age- was looked npon as one of the finest

soldiers and gentlemen in France. His union with Suzanne
made him the wealthiest and most powerful French noble

;

and after his brilliant successes in Italy and France, ha

becanre an object of dread to Louis XII., nho would not

give him £ke command of the army of Italy. In 1515
Francis I., on his accession, made Bourbon constable of

France, and in that capacity he gained nevy honours, aod
was for a time in the highest favour with the king. But
serious differences soon arose between tjiem; .originating,

according to common report, in the violent but slighted

passion of Louise, duchesse d'Angouleme, the king's motheiy

for the constable. The grossest insults were beaped upon
Bou;'bon ; his official salary and the sums he had borrowed

for his war expenses remained unpaid ; in the campaign
against Charles V. the command of the vanguard was
given to the due d'Alencjon ; and after the death of Suz-

anne de Bourbon, an action was raised by tho queea
dowager, who claimed to be nearest heir. In defiance of

Bourbon's marriage-settlement, judgment was given against

hinr, and he was reduced to absolute beggary. Smarting
under these wrongs he entered into negotiations with

Charles V., and on these coming to the knowledge ' of

Francis at once fled from his native country and joined

the emperor. He did good service in tho war against his

countrymen, and especially distinguished himself at the

battle of Pavia, where his ungeDorous sovereign Francis

vas taken prisoner. Bourbon, however, did not find

Charles very ready to fulfil his various promises, and
determined to seize a kingdom for himself. -With the

division under his command he penetrated into Italy, and
on^the 5th May 1527 appeared before the walls of Rome.
In the assault on the following morning he was the first to

mount the walls, and fell mortally wounded by a pistol-

shot, .fired, it is said, by Benvenuto CelUni. His army
succeeded in taking and sacking the town. With the con-

stable ended the direct line from Pierre, due de Bourbon.

But the fourth in descent from Pierre's brother, Jacques,

Louis, count of Vend6nie and Chartrcs, became the ancestor

of the royal hous? of Bourbon •and of the noble families

Cond^, Conti, and Montpensier. The fourth in direct

descent from Louis of Venflorae was Antoine de Bourbon,

who in 1548 married Jeanne d'Albret, heiress of Navarre,

and who became king of Navarre in 1554. Their s6n

became king of France, .with the title Henri IV. Henri

was succeeded by his son Louis XIII., who left two sons,

Louis XrV., and Phihppe, due a'Orleans, head of the

Orleans branch. Louis XIV. 's son, tho Dauphin, died

before his father, and left three sons, one of whom died

without issue. Of the others the elder, Louis of Burgundy,

died in 1712, and his only surviving son became Louis XV
The younger, Philippe, duke of Anjou, became king of Spain,

and founded the Spanish branch of the Bourbon family.

Louis XV. was succeeded by his grandson, Louis XVI.,

who perished on the scaffold. At the restoration th«

throne of France was occupied by Louis XVIII., brother of

Louis XVI., who in turn was succeeded by his brother

Charles X. The second son of Charles X., the due dfr

Berri, left a son, Henri Charles Ferdinand Marie Dieudonnd
d'Artois, due de Bordeaux, and count de Chambord. who
is a claimant of the French throne, and is designated b^

his adherents, Heun V. From Louis XTV.'s brother,
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Piilippe, has descended another claimant of the throne.

Philippe's son was the Regent Orleans, whose great grand-

son, Philippe Egalit^, perished on the scaffold in 1793.

Egalit6's son, Louis Philippe, was king of France from

1830 to 1848; his grandson, Louis Phihppe (born 1838),

is the present Comte de Paris.

Spanish Branch.—Philippe, due d'Anjou, grandson of

Louis XIV., became king of Spain as Philip V.'in 1700.

He was succeeded in 1746 by his son Ferdinand VL, who
died in 1759 without family, and wm followed by his

brother Charles IIL Charles III.'s eldest son became
Charles IV. of Spain in 1788, while his second son, Fer-

dinand, was made king of the Two Sicilies in 1759.

Charles IV. was deposed by Napoleon, but in 1814 his

son, Ferdinand VII., again obtained his throne. Ferdinand
was succeeded by his daughter Isabella, who in 1870
abdicated in favour of her son Alphonso, at present (1876)
in possession of the Spanish kingdom. Ferdinand's brother,

Don Carlos (died 1855), claimed the throne in 1833 on the

ground of the Salic law, and a fierce war raged for some
years in the north of Spain. His son Don Carlos, count

de Montemolin (boru'1818, died 18G1) revived the claim,

but was defeated and compelled to sign a renunciation.

tPhe nephew of the latter, Don Carlos Maria Juan Isidor

(born 1848), has been for some years carrying on war in

Spain with the object of attaining the rights contended for

by the Carlist party.

Neapolitan Brartfh.—The first Bourbon who wore the
crown of Naples was Charles III. of Spain, who on his

succession to the Spanish throne in 1759, resigned his

kingdom of Naples to his son Ferdinand. Ferdinand w.is

deposed by Napoteon, but afterwards regained his throne,

and took the title of Ferdinand I., king of the Two Sicilies.

In 1825 he was succeeded by his son Francis, who in turn

was succeeded in 1830 by his son Ferdinand II. Ferdinand
II. died in 1859, and in the following year his successor

Francis II. was deprived of his kingdom, which was in-

cprporated into the gradually-uniting Italy.

Duchies of Lucca and Parma.—In 1748 the duchy of

Parma was conferred on Philip, youngest son of Philip V.
of Spain. His grandson, Charles Louis Ferdinand, became
king of Etruria in 1801, but was deprived of his possessions
by the French. In 1847, however, he received the duchies
of Parma and Piacenza on the death of his mother, but
after two years abdicated in favour of his son, Charles III.

Charles III. married the daughter of the due de Berri,and
Was assassinated in 1854. His son was proclaimed duke,
but the territories of Parma and Piacenza were seized by
Victor Emanuel in 1859-60.

(fcifEer de Moret, Eistoire duBourlonnais ct dcs Bourbons, 2 vols.
1824 ; Berand, Uistoin da sires ct dues de Bourion, 1835 ; Dfeor-
meaiu, HUtoire de la inaison de Bourion, 6 vols., 1782-8^;
Achaintre, Histoire gindalogique el chronologique de la viaisan rovale
de Bourbon, 2 vols., 1825-6. *

BOUEBON, an island off the east coast of Africa, now
known as Reunion. See Reunion
BOURBON-L'ARCHAMBAULT (the Agua Sormonis

of the Itineraries), a town of France, in the department of
ihe AUier, on the Burge, 19 miles W. of Moulins. It was
anciently the capital of the Bourbonnais, and gave its name
to tho great Bourbon family. Its mineral waters, both hot
and cold, were fortocrly in high reput*. In 1789 it

changed its name for that of Burgesles-Bains, but the
former designation was afterwards resumed. It contains a
Gothic church of the 12th century, and the outer walls and
towers of a castle finished by Anne of Beaujeu in the
15th. Population in 1872, 2400.
BOURBON-VENDEE, or Napoleon Vejto^e, a town

of France, capital of the department of La Vend(5e, now
called La Roche sub Yon, which see.

BOURBONNE-LES-BAINS, a town of France, in the

department of Haute-Marne, in the arrondissement of

Langres, and 21 miles E.N.E. of that town. It is much
frequented on account of its hot saline springs, which are

found on the site of the old Roman baths. The heat of

these springs varies from 120° to 156° Fahr. The number
of visitors is upwards of 800 annually. The principal

buildings are a church of the 13th century, the town-house,

and the hospital ; there are also the remains of a castle and a

priory. The manufacture of beet-root sugar is carried on
in the town, and gypsum and alabaster are quarried in the

neighbourhood. Population in 1872, 4038.

BOURCHIER, John, Lord Berners, born about 1474.

was grandson and heir of a lord of the same name, wL
was descended from Thomas of Woodstock, duke o-

Gloucester, and had been knight of the Garter and constable •

of Windsor Castle. He was educated at Oxford, and was
created a Knight of the Bath on the marriage of the duke
of York, second son of Edward IV. He was first known
by quelling an insurrection in Cornwall and Devonshire,
raised by Michael Joseph, -a blacksmith, in 1495, v/hich

service recommended him to the favour of Henry VII.

He was a captain of the pioneers at the siege of Therouanne
under Henry VIII., by whom he was made chancellor of

the exchequer for life, and lieutenant of Calais and the

Marches. He was appointed to conduct Mary, the king's

sister, into France on her marriage with Louis XII., and
had the extraordinary fortune of continuing in favour with

Henry VIII. for the space of eighteen years. He died at

Calais in 1532, aged 65. By king Henry's command lie

translated Froissart's Ch-onich, which was printed in 1523
and 1525 by Pynson, the scholar of Caxtoa. His other

works consisted" of translations from French, Sj:ianish, and
Italian novels. These were, the History of the most Noble

Fall/aunt Knyght, Arthur of Lylell Brytayne ; the Famous
Exjdoits'of Sir Hugh of Baurdeaux ; the Golden Bokfoj
Marcus Awdius ; and the Castle of Loue. He composed
also a book on the duties of the inhabitants of Calais, and
a comedy entitled he in Vineam^ which used to be acted

at Calais after vespers.

BOUEDALOUK, Louis, a celebrated preacher, and one

of the greatest orators that France has ever produced, was

born at Bourges, August 20, 1632. At the age of sixteen

he entered the Society of Jesus, of which he was destined

to become one of the greatest ornaments, and there com-

pleted his studies. His able masters, who early discerned

his talents, successively confided to him the chairs of

humanity, of rhetoric, of philosophy, and of nioral

theology ; and it was only after passing through these

different probationary employments that he arrived at the

eminent post which was designed for hinij and was deemed
qualified for mounting the pulpit.

In order to form an idea of the diflBculties which he had
to surmount, and of the talents which he displayed, it is

only necessary, on the one hand, to call to mind th<

ridiculous manner and inflated style of the preachers of that

period ; and on the other, to figure the young Jesuit at

issue with the bad taste as well as the bad habits of the

time,—combating at once the passions, the vices, the weak-
nesses, and the errors of humanity, and overcoming his

enemies, sometimes with the arms of faith, and sometimes
with those of reason.

At first ho preached for some time in the provinces, but
his superiors afterwards called him to Paris. Tliis took
place in 1609, at the most brilliant epoch of the age of

Louis XIV., when nothing was talked of but the victories

of Turcnnc, the festivities of Versailles, the masterpieces

of CorneUle and Racine, the encouragement afforded to the

arts, and the gent^rol impulse given to fbe human mind,
fiourdaloue suddenly appeared in the midst of these fasci-
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nations, and, far from diminisliihgtiieir effects, the severity

of his ministry and the gravity of his eloquence sen-ed

rather to enchance their splendour. His first sermons met

with prodigious success, and all voices were raised in loud

applanse of the preacher. Madame de Sevigne, shanng

the universal enthusiasm, wrote to her daughter that ' she

Lad never heard anything more beautiful, more noble,

imore astonishing, than the sermons of Father Bourdaloue."

Louis XIV. also wished to hear him, and the new preacher

was in consequence sent to court, where he preached during

Advent in 1670, and dunng Lent in 1672 ; and he was after-

wards called for the Lents of 1674, 1675, 16S0, ind 1682,

and for the Advents of 1684, 1689, and 1693. This was a

thing unheard of before, the same preacher bemg rarely

called three times to ;ourt Bourdaloue, however, appeared

there ten times, and was always received with the same

ardour. Louis XIV. said that " he loved better to hear

the repetitions of Bourdaloue than the novelties of any one

«he." After the revocation of the Edict of Nantes he was

sent to Languedoc to preach to the Protestants, and con-

firm the newly-converted in the Catholic faith ; and in this

delicate mission he managed to reconcile the interests of

bis ministry with the sacred rights of humanity. He
preached at MontpelUer in 1 686 with the greatest success,

Catholics and Protestants being all equally eager to recog-

nize in this eloquent missionary the apostle of truth and of

yirtne.

In the last years of his life Bourdaloue abandoned the

pulpit, and devoted him.self to charitable assemblies,

hospitals, and prisons, where his pathetic discourses and
concihatory manners were very effective. He had thwart
-of adapting his style apd his reasonings to the condition

and the understanding of those to whom he addressed

either counsel or consolation Simple with the simple,

«rudite with the learned, and a dialectician with sophists

and disputants, he came off with honour in all the contests

in which zeal for religion, the duties of his station, and love

of mankind led him to engage. Equally relished by the

great and by the commonalty, by men of piety, and by people

of the world, he exercised till his death in 1704 a sort of

empire over all minds ; and this ascendency he owed as

much to the gentleness of his manners as to the force of

his reasoning. " His conduct," says one of his con-

temporaries, " is the best answer that can be made to the

Lettres Provinciates." No consideration was ever capable of

filtering his frankness or corrupting his probity.

Bourdaloue may with justice be regarded as the reformer

of the pulpit and the founder of Christian eloquence among
the French. That which distinguishes him from other

preachers is the force of his reasoning, and the solidity of

his proofs. Never did Christian orator infuse into his

discourses more majesty, dignity, energy, and grandeur.

Like Corneille, he has been charged with overlabouring his

diction, and accumulating idea upon idea with a needless

superfluity of illustration—of speaking more to the under-

standings than to the hearts of his auditors, and sometimes

enervating his eloquence with the too frequent use of divi-

sions and subdivisions. But even in subscribing to these

criticisms, which are to a certain extent well founded, it is

impossible not to admire the inexhaustible fecundity of his

plans—the happy talent velut imperatona virtus which he

j)ossessed, of disposing his reasonings in the order best

calculated to command victory—the logical skill with which

he excludes sophisms, contradictions, and paradoxes—the

art with which he lays the foundations of our duty in our

interest—and, finally, the inestimable secret of converting

the details of manners and habits into so many proofs of

Ms subject. Parallels have often been drawn between

Bourdaloue and Massillon ; but the talents of these great

pulpit orators lay in different directions, and they may.

therefore, be more fitly contrasted than compared. " B»
tween Massillon and Bossuet," ^ays Lord. Brougham, whose
judgment of Bossuet errs, however, en the side of severity,

( Worh, vol. vii.), " and at a great distance certainly above
the latter, stands Bourdaloue, whom some have deemed
Massillon's snpenor, but of whom an illustrious cntio
(D'Alembert, £loge de Massillon) has more justly said that
it was his greatest glory to have left the supremacy of
Massillon still in dispute. It is certain that he displays a
fertility of resources, an exuberance of topics, whether for
observation or argument, not equaUed by almost any other
orator, sacred or profane " If Massillon is now read with
a more lively interest, he owes that advantage to the
charms of his style rather than to the force of his reason-
ing. Among the critics of the present day, the, prefer-

ence is unhesitatingly given to the rival of Racine, to
the painter of the heart, to the author of the discourse
on the small number of the elect ; but if we consult the
contemporanes of Massillon himself, we shall find that
they assign him only the second rank. According to
them Bourdaloue preached to the men ot a vigorous and
masculine age—Massillon to those of a period remarkable
for its effeminacy. Bourdaloue raised himself to the level
of the great trutlis of religion—Massillon conformed
himself to the weakness of the men with whom he lived
The bishop of Clermont will always be read ; but if the
simple Jesuit could raise his commanding voice from the
tomb, and again roll forth a majestic stream of divine truth
the courtly accents of his rival would no longer be heard.'

and the charms of his diction would be forgotten The
first part of his celebrated Passion, in which he proves thai
the death of the Son of God is the triumph of His power,
has generally been considered as the great masterpiece of
Christian eloquence. Bossuet has said nothing stronger o»
more elevated The second part, however, is inferior to
the first, though considered by itself alike beautiful and
convincing. i

The discourses of Bourdaloue have been described by a
celebrated French critic as embodying in them a complete
course of theology. This is perhaps going a little too far

;

but still their general merit is very great, and for nothing
are they more distinguished than their comprehensiveness.

The diction of this great preacher is always natural, clear,

and correct, sometimes deficient in animation, but without
vacuity or languor, and generally relieved by outbreakings

of much force and originality.

Two editions of Bourdaloue'a works were published at

Paris by Pure Bretonneau, a Jesuit,—one in 1.6 vob. 8vo,

1707-34, and the other, from which the editions of Eouen,
Toulouse, and Amsterdam were afterwards printed, in 18
Vols. 12mo, 1709-34. The Versailles edition appeared in

1812-13, in 16 vols. 8vo. It is much inferior to the

former. Of recent editions, the best are those of 1822-26,
17 vols. Svo; of 1833-34, of 1S40, 3 tom 8vo, ef

1847, 18 vols. ; and of 1864, 4 vols. The Sermons ineditei

de Bourdaloue, published by the Abb6 Sicard in 1810,
are apocryphal. (Sec Vie de P. Bourdaloue, par Madame
de Prigny, 1705; £sprit de Bourdaloue, par I'Abb^ de la

Porte ; St Arnaud, Notice sur P. Bourdaloue, 1862.)
BOURG, the chief town of the department of Ain in

France, and formerly the capital of the province of Bresst

is situated 27 miles N.E. of Lyons, on the banks of the

Reyssouze, a tributary of the ^6ne. Its streets are narrow
and crooked, and the whole town is very irregularly laid out
Among its public buildings are a new prefecture, a theatre,

a library (with upwards of 22,000 volumes), an asylum, a

foundling hospital, a lyceum, and a theological seminary.

In the suburb of St Nicholas is the famous church ol

NStre Dame de Brou, which was built in the first half of

the 6th century by Margaret of Austria, and is remarkable
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for the richness of its sculpture and carving. Two of the

squares of the town are ornamented, one with a statue of

Bichat by David d'Angers, and the other by an obelisk to

the memory of General Jouhert. The manufactures of the

place consist of cloth, linen, hats, hosi3ry, horn combs, and

pottery; and there is an active trade in grain, cattle,

horses, and wine. The early history of Bourg and its

identification with any of the places recorded by the Roman
writers have been matters of considerable dispute. In the

earlier part of the Middle Ages it seems to have been called

Tanum. Raised to the rank of a free town in the end of

the 1 3th century, it v.-as afterwards chosen by Amadeus

IV. of Savoy as the chief city of the province. In 1535

it passed to France, but was restored to Duke Philibert

Emanuel, who in 1590 built a strong citadel, which after-

wards withstood a six months' siege by the soldiers of

Henry IVi The town was finally ceded to France in 1601.

"In 1814 the inhabitnnts, in spite of the defenceless condi-

tion of their town, offered resistance to the Austrians, who

put the place to pillage. Vaugelas the grammarian and

Lalande the astronomer were both born at Bourg-.eu-

Bresse.- Population in 1872, 12,912.

BOUEQAS, BuROHAZ, or'BoROAS, called in the Middle

Ages Pyrgos, a seaport town of Turkey in the province

of Rumelia, situated on a bay of the Black Sea, to v/hich it

gives its name, about 70 miles N.E. of Adrianople, in 42°

30' N. lat. and 27° 30' E. It is neatly built, and has a

large public square surrounded with stalls for the accom-

modation of 5000 horses. Pottery and pipes are manufac-

tured with great tnste from clay obtained in the neigh-

bourhood, and there is a considerable trade in grain, woollen

stuffs, tallow, butter, cheese, rosewater, and other productions

of the surrounding country. • Not far distant is Litzin, a

favourite summer watering-place. In 1825 the Russians

besieged the town. The population is estimated at 5000.

BOURGELA.T\ Claude, who may be called the father

of veterinary.science.was bornat Lyonsiu 1712, and died in

1799.- He entered the profession of law, but abandoned it

in disgust at having gained an unjust suit for a client.

Embracing the military profession he' served in the cavalry,

and thus had ample oppprtunity of studying the diseases of

animals. In 1772 he opened at Lyons a veterinary

school, which soon became celebrated over Europe. His

great success induced the Government to establish several

Bimilar institutions ; and Bourgelat was appointed to

superintend the school established at Alfo t, which became,

and continues to be, the chief seat of veterinary science in

France. Bourgelat was a inember of the Academies of

Sciences of Paris and of Berlin, and corresponded with

80ine of the most eminent men of science of his time. His

^orks on veterinary subjects are numerous and valuable;

perhaps the most important is the Traite de la conformation

^.rMrieure du cheval, de sa heaute et de ses defautes, 1776.

BOURGES, a city of France, formerly the capital of the

province of Berry, and now the chief town of the depart-

ment of Cher, is situated about 100 miles S. of Paris, at

the confluence of the Auron and Yevre, in 47°' 4' 59" N. lat.

and 2° 32' E. long. The sixty watch-tov/ers by which it

was formerly defended have been removed, but it is still

surrounded by ramparts laid out as promenades, and its

etreets are remarkable for the numerous specimens which

they preserve of medieval architecture. The cathedral,

which dates in its earlier portions from the 13th century,

is regarded as one of the finest in France, and the Hotel de

Villo, originally the house of Jacques Coeur, the famous

jeweller under Charles VII., is a splendid example of the

florid style of the 15th century. The house of the Lallemant

family, built about 1520, that of Cujas, the famous jurist,

dating from the IGth century, and now used as barracks

for the gendarmerie, and ths gate of Saint Ours, are also

worthy of notice. The archiepiscopal palace, the gieat

prison, and ih& grand senmiaire, new converted into cavalry

barracks, are the most important of the other buildings.

There are also in the tov.'n a museum, a large public library,

and a number of colleges. A certain amount of trade is

carried on in grain, hemp, v^'ood, skins, wool, and cattle

;

and cloth, leather, and cutlery are manufactured. There
are also several breweries, and the nurseries in the neigh-

bourhood are famous. In 1861 the city became the seat

of a military arsenal, which is now of considerable import-

ance. The population, stated at 22,465 in 1851, amounted
in 1872 to 27,377. Bourges occupies the site of the Gallic

town of Avaricum, mentioneiby Caesar as one of the most
importait of all Gaul. In 52 B.C., during the war of

Vercingetorix, it was completely destroyed by the Roman
conqueror, but under Augustus it ros6 again into importance,

and was made the capital of Aquifaoia Prima. In 252
A.D. it became the seat of a bishop, the first occupant .of

the see being Ursinus. Captured by the Goths ii) 475, it

continued in their possession till about 507. During the

English occupation of France in the 15th century it became

the residence of Charles VII., who thus acquired the popular

title of king of Bourges. In 1463 a university was founded

in the city by Louis XL, which continued for centuries to be

one of the most famous in France, especially in the depart-

ment of jurisprudence. On seven different occasions Bourges

was the seat of ecclesiastical- councils,—the most important

being the council of 1438, in which the Pragmatic Sanctioa

of the Galilean Church was established, and that of 152S

in which the Lutheran doctrines were condemned.

BOURIGNON, Antoinette, a singular enthusiast of

the 17th century, who excited considerable commotion by

her religious doctrines, but whose name is now almost

forgotten. She was born at Lille in the beginning of 1616 ;

and her appearance as an infant was so deformed that the

question of pffcserving her alive was seriously discussed.

She manifested, while still very young, an extraordinary

spirit of religious fervour, fostered, apparently, by htr

loneliness and the neglect of her parents. As she grew up
this spirit increased in intensity. So few, it seemed to

her, lived according to their professed Christian principles

that she desired to be carried into the Christian countries.

The unhappiness that she observed at Lome, from the

severity of her father to her mother, gave her an invincible

repugnance to marriage,—so much so that when it was

desired that she should many at the age of twenty she fied

from her father's house in disguise. Her disguise, however,

was soon discovered, and having fallen into the hands of a

soldier, she ran worse risks than if she had remained to face

her destiny at home. Her autobiography dv/ells upon Ihesa

and other similar events of her life, when her virtue

underwent violent assault, which she was happily able to

resist. She is said to have been " endowed with a wonder-

ful chastity, which remained unassailable by oil force or

enticement, and which not only preserved her own p<;rson

pure, but diffused around her an ardour of continence."

Having been delivered from the hands of the soldier into

which she had fallen in her wanderings, she became known
to the archbishop of Cambray, under whose sanction she

established a small society of nuns. She soon, however,

became restless in her new occupation, in which she does

not seem to have been successful. The archbishop withdrew

his countenance, and for a time she returned to her native

country, where she is said to have " passed many years in

privacy and in a great simplicity of life." On the death of

her parents she became entitled to some fortune, which she

at first declined, but afterwards took possession of. She

seems then to have become the head of a hospital at Lille

for some time (1653, els,,].), but scandal having broken

out in coimection with it, she left and fled to Ghent (1G62).
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Here, apparently, she entered upon the higher prophetic

phase of her life. " God revealed great secrets to her,"

which she began to proclaim; and soon she gathered artjund

her a few ardent disciples. Her prophetic views were spe-

cially expounded in one of her books published at this time

at Amsterdam, entitled The Light of the World. Some of

her disciples formed the design of settling in the island of

Noordstrand in Holstein. At first she seems to have de-

clined to join them, but afterwards set out for the purpose.

She did not remain long, disturbances having arisen not only

against her opinions, but in the ranks of her own followers.

She was evidently impatient of sharing her influence with any
one, and is said to have been of very difficult and self-willed

temper. She returned to Holland, and died there in 1680.

It is difficult to give any estimate of A. BourignonV
character and opinions. So far as appears, she was a

visionary of the ordinary type, only distinguished by the

rare persistency and audacity of her pretensions. Amidst
all her enthusiasm she seems to have known how to look

after her own interests. She is said never to have given

alms to the poor, not even to the hospital which she super-

intended. She was willing to assist with her hand, but

not with her money. Her main idea about religion was
that it was a mere internal ecstasy, independent of both

church and Bible. She had innumerable visions, from which

source she chiefly drew hit religioas inspiration and
knowledge. Among others she saw in jision Antichrist and
Adam before the Fall ; and she describes the appearance

of the former minutely, even to the colour of his hair.

Her visions and views she gave to the world in numerous
treatises and pamphlets.

Her followers in Holland seem to have dwindled rapidly

away, if they ever had any of the life of a distinct sect

;

but, strangely, her influence revived in Scotland in the

beginning of the 18th century, so much so as to be a source

of alarm to the Presbyterian Church, and to call forth not

only one but several Acts of the General Assembly in

denunciations of her doctrines and earnest caution against

their contagion. These Acts are found severally in 1701,

1709, and 1710; and even at this last date it is alleged

that " the gross heresies and errors going under the name
of Bourignianism are greatly prevailing in the bounds of

;^the national church." This is the explanation, no doubt,

of the fact that Bourignianism is amongst the heretical sects

which the clergy of the Church of Scotland are taken bound
'to " disown " at their ord nation in a series of questions

appointed to be put in 1711. The very name, however,

is now generally unknowi in Scotland, notwithstanding

this strange survival of i;; and should anyone turn to

the Act of Assembly of 1701, which professes to enumerate
the opinions of M. Antonia Bourignon, and describes them
as " impious, pernicious, and damnable," he will hardly get

more light as to the nature of these opinions than elsewhere.

They present an unintelligible conglomeration without

coherency or order,—such subjects as the denial of elec-

tion, the permission of sin, and the bondage of the will

being mixed up with the quality of Christ's human nature,

the perfection of the present life, and " that generation

takes place in heaven, aud that there are no true Christians

in the world." Mile. Bou ignou's works were pubhshed in

French at Amsterdam in 1686, in 19 vols. 8vo. Her Vie

exterieure, by herself, to be found in the first volume is

the chief authority for the earlier part of her life. £a Vie

continuee de Mile. Bourignon, which occupies the whole of

the second volume (author's name not given), treats of her
life at length, but in a eemi-Iegendary manner. Three of

her works at least have been translated into English,

—

An
Abridgment of the Light of the World, London, 1786; A
Treatise of Solid Virtue, 1699; The Rettoralion of the

Gospel Spirit, 1707.

4—b

BOURNE, Vincent, one of the most able modern
writers of Latin verse, was born at Westminster towards
the close of the 17th century. In 1710 he became a
scholar at Westminster school, and in 1714 entered Trinity

College, Cambridge. He graduated in 1717, and obtained
a fellowship three years later. Of his after life exceedingly-
little is known. It is certain that he passed the greater
portion of it as usher in Westminster school. He died on
2d December 1747. During his lifetime he published
several small collections of his Latin poems, and in 1772
there appeared a very handsome 4to volume containing all

Bourne's pieces, but also some that did not belong to him.
The Latin poems are remarkable not only for perfect

mastery of all linguistic niceties, but for graceful ex-

pression and genuine poetic feeling. A number of them
are translations' of English poems, and it is not too much
to say that the Latin versions almost invariably surpass the

originals. Gowper, an old pupil of Bourne's, Beattie, and
Lamb have combined in praise of his wonderful power of

Latin versification.

BOURNEMOUTH, a watering-place in the south of

England, situated on the Hampshire coast about five miles
from Christchurch. Its sheltered situation and desirable

winter climate began to attract notice about 1840 ; and
now it possesses five or six hotels, several churches, a
library and reading-room, assembly-rooms, baths, and the

usual accompaniments of a frequented watering-place. In
1855 a sanatorium for consumptive patients was erected

by subscription, and various establishments of a similar

nature have since been founded. A pier 800 feet long
was opened in 1861, and in 1870 railway communication
was afforded by a branch of the South-Western from Ring-
wood. The climate is remarkable for the equability of

its temperature. Aicordiug to observations from 1862 to

1872 the average maximum by day in July is 71°9, and
the average minimum by night in January 35°'6. Tho
rainfall is about 30 inches in the course of the year, and
the subsoil carries oflf water with great readiness. The
surrounding country is extremely beautiful ; and the
buildings of Bournemouth itself are picturesquely disposed

on the slope of a richly wooded hill, Population in 1871,
5906.

BOURRIENNE, Louis Antoine Fauvelet de, the
early friend and biographer of Napoleon, was born at Sens
in 1769. His friendship with Napoleon began at the

military academy of Brienne, where they were class-fellows,

but they did not meet for some time after leaving school,

as Bourrienne's humble birth precluded him from military

service. In 1 789, having embraced tho career of diplomacy,
he was sent as attache to Vienna, and thence proceeded to

Leipsie where he studied for some time. In 1792 ho
returned to Paris and renewed his close acquaintance with
Bonaparte. Towards the close of the same year he waa
sent as Secretary of Legation to Stuttgart, but the fall of

the monarchy a few months later threw him out of office.

He was imprisoned for a short time by the Saxon Govern-
ment as an adherent of the Revolution, and did not return

to Paris till 1795. In tho following year, after a slight

coldness between the friends. Napoleon invited Bourriennc

to become his private secretary. The offer was accepted,

and for six years the two lived on the most intimate and
friendly terms. It was during this period that he
accompanied Napoleon to Egypt. In 1802 implication in

the disgraceful failure of the army-contractors Coulon

caused his admissal. Three years later, however, ho was
sent as charge d'affaires to Hamburg. There he was ac-

cused of peculation, and was in consequence recalled and
compelled to pay one million francs into the public treasury.

Bourrienne never forgave this ; he became one of

Napoleon s bitterest enemies, and after the first abdicatioa

IV. - 2X
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held office for a short time under Talleyrand In 1815 he

waa specially excluded from Napoleon's amnesty and fled to

Belgium. After the fall of the emperor he sat for some

years in the Chamber of Representatives, but his official

salary could not support his extravagance, and in 1828 he

look refuge from his creditors in Belgium. There he

occupied himself in drawing up the Memoires of *fapoleon,

which were published in 182'J and 1830. The revolution

of 1830 and the discomforts of his private life lo preyed

upon his mind that his reason became unhinged, and he

had to be removed to an asylum near Caen, where he died

in 1834 Bourrienne's Memoires, 10 vols. 8vo, 1829-31,

contain much interesting information regarding Napoleon,

but while lively and entertaining, they are in many points

to be received with caution. Some of the inaccuracies were

pointed out by Boulay de la Meurthe jn Bourrienne it ses

erretira, 2 vols, 1830.

BOURSAULT, Edmund, a French dramatist and

eatirist, was born at Muci-l'Eveque, Burgundy, in 1638.

On his first arrival in Paris in 1651 his power of language

was limited to Burgundian patois, but he soon gained such

reputation as an author, that Louis XIV. directed him to

<lraw up a book for the education of the Dauphin. In

compliance with this order Boursaull produced his Veritable

etude d«s muverains, which pleased so greatly the king

that he offered to appoint the author tutor to his son, an

office which Boursault's ignorance of Latin compelled him
to decline He obtained a considerable pension as editor

of a rhyming gazette, which was, however, suppressed for

ridiculing a capuchin, and Boursault was only saved

from the Bastille by the influence of Cond^. Two of his

dramas, Esope d. la Vitle and Esope a la Cour were highly

popular, and Corneille declared his tragedy Germanicus to

be worthy of Racine. His best comedy was Mercure

GalarU, or Comedie sans Titre, as it was afterwards, named.

He accused Moliire of impiety, and assailed L'Ecole des

Femm.es in Le Portrait du Peintre. Moliere retaliated by

contemptuously referring to him in L'Impromptu du
Versailles. His Satyre des Satt/res was directed against

Boilean, whom, however, he afterwards generously ofiFered

to assist. In return for this kindness Boileau erased

Boursault's name from his satires. Boursault died at

Montlufon, where he held the office of collector of taxes,

September 15, 1701.

BOUSSA, a town of Africa, situated on an island in the

Niger, in 10^ 14' N lat. and 6' U' E. long. The popula-

tion 18 estimated at about 12,000. See Borgu.
BOUTERVVEK, Feiedeich, a German philosopher and

histonan of literature, was born in Lower Saxony in 17 36.

He was educated at Gottingen university, and seems to have

contemplated joining the legal profession ; but his literary

inclinations proved too powerful, and he devoted himself

entirely to works of poetry and romance. He published

several poems, and a romance Graf Donemar. Towards
1790 he began to study with great eagerness the Kantian

philosophy, and in 1791 delivered a series of lectures on
that subject in Gottingen. He was dissatisfied with the

Kantian system, regarding it as too formal, particularly in

the department of ethics, and was soon attracted to the

system of Jacobi, which appeared to give the element of real

existence omitted by Kant. Bouterwek'a most important

work. Idee emer allgemeinen Apodiktik, 2 vols. 1799, is

deserving of serious study, both as a critique of Kantianism,

and as a substantial contribution to philosophy. In 1802

he was made professor of philosophy at Gottingen, and
published several valuable works, among others ^sthetik,

1806; Lehrbuch der phil. Wissenschaften, 1813; and
Religion der Vcrnnnft, 1824. During his later years

Bouterwek was entirely devoted to an extensive iterary

work To him had been entrusted the section on poetry

and eloquence in the great German series of histories ol

the sciences from the Renaissance downwards. The first

volume of the Geschichte des neuem Poesie und Beredsamiett
appeared in 1805, the twelfth and last in 1815. It a a
work of great research, and has very substantial me its.

It is, however, somewhat unequal, the portions on
German and Spanish literature being superior to any of

the rest. Part of the extended work has been translated

into English as a History ofSpanish Literature. Boutet rek
died in 1828.

BOVALI, BouALi, or Boali, a town of Africa, capital

of the kingdom of Loango, situated in 4° 30' S. lat. and 12'

r E. long., on the right bank of a river of the same namr
not far from the coast. The vicinity is fertile but unheaULy

.

A large trade is carried on in pepper, dye-woods, ivory,

and slaves. Population estimated at 15,000.

BOVES, a township of Italy, in the province of Cunej
iu Piedmont, situated at the foot of the Alps, about 4

miles from the city of Cuneo. There are iron-mines and
marble juarries in the neighbourhood. Population, 9549.

BOVINO (the ancient Vebinum or Vibonium), a fortified

town of Italy, province of Capitanata, 18 miles S.S.W. of

Foggia. It is the seat of a bishopric and of a court of primary

jurisdiction, and has a cathedral and several churches

and convents. Here the Imperialists defeated the Spani-

ards in 1734. Population, 7088.

BOW, the weapon of the archer. See Aecheby, vol
ii. p. 371, and Arms and Armour, p. 553.

BOWDICH, Thomas Edward, an English traveller, bom
at Bristol in 1790, was brought up by his father for com-
mercial life, and in 1814 obtained an appointment on the

western coast of Africa. Two years afterwards, on his

return home, he was sent out by the African Company as

their agent to the king of tho Ashantees. In 1819 ho
published a quarto volume giving an account of that

remarkable people. He then seems to have spent a con-

siderable time at Paris : n the study of the natural sciences.

During his stay in Ei ropj he edited several works on
Africa, and published an excellent pamphlet on the British

settlements on the western coast of Africa. He again

visited Africa in 1822, with a firm resolution of devoting

himself to the exploration of its interior; but he was^,

attacked by fever on the Gambia, and died January 10,

1824. His widow, who had accompanied Lim, edited

several productions of his pen after his death.
,

,

BOWDITCH, Nathaniel, a self-taught Amercian mathe-

matician, born in 1773, of humble parents, at Salem in

Massachusetts. He was bred to his father's business as

a cooper, and afterwards apprenticed to a ship-chandler.

His taste for mathematics early developed itself ; and he
acquired Latin that he might study Newton's Principia

In 1795 he sailed as supercargo, in which capacity he

made four long voyages ; and, being an excellent navigator,

he afterwards commanded i vessel, instructing his crew."

in taking lunar and other ibservations. He edited three

editions of Hamilton Moore's Navigation, and in 1802
published a valuable work, Kew American Practical jN'awt-

gator, founded on the earliir treatise by Moore. In 1804

he became actuary to a Boston insurance company ; and
in the midst of his active and useful career published a

translation of the Micanique celeste of Laplace, with

annotations—a work which will better prove the great

acquirements of this self taught philosopher than any

laboured panegjTic. He iied at Boston in 1838. A life

of Bowditch was written by his son in 1839, and is pre-

fixed to the last volume, published posthumously, of the

translation of Laplace.

BOWLES, Caroline Ajjne. See Soutbev, Cakolinb.

BOWLES, William Lisle, poet and critic, was bom at

King's Sutton, of which his father was vicar, in 1 763. A.t
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(he age of fourteen he was entered on the foundation at

Winchester school, the head-master at the time being Dr
Joseph Warton. In 1781 he left as captain of the school,

and proceeded to Trinity College, Oxford, to a scholarship

to which he had been elected. Two years later he gained

the chancellor's prize for Latin verse, and soon after left

the university, not taking his degree as master till 1792.

In 1789 he published, in a small quarto volume, Fourteen

Sonnets, which met with considerable favour at the time,

were hailed with delight by Coleridge and his young con-

temporaries, and have since been recognized as the first

notes of the modern revolt against the artificial school of

poetry, the traditions of which had descended from Pope.

The Sonnets even in form were a revival, a return to the

older and purer poetic style, and by their grace of expres-

sion, melodious versification, tender tone of feeling, and

vivid appreciation of the life and beauty of nature, stood out

in strong contrast to the affected common-places which at

that time formed the bulk of English poetry. A second

edition of the little volume was caDed for in the same year in

which it had appeared, and there have been many subsequent

editions. A few short pieces were published in 1790 and

1792, which were also received with favour. After taking

his degree at Oxford he entered the church, and was soon

appointed to the vicarage of Chicklade in Wiltshire. In

1797 he received the vicarage of Dumbleton iu Gloucester-

shire, and in 1804 was presented to the vicarage of Brem-

hill in Wiltshire. In the same year he was collated by

Bishop Douglas to a prebendal stall in the cathedral of

Salisbury. In 1818 he was made chaplain to the Prince

Regent, and in 1828 he was elected residentiary canon of

Salisbury. He died at Salisbury in April 1850. aged 88.

Of the longer poems published by Bowles none attain a

very high standard of excellence, though all are distin-

guished by purity of imagination, cultured and graceful

diction, and great tenderness of feeling. The most extensive

were T/ie Spirit of Discovert/, 1804, which was mercilessly

ridiculed by Byron ; Tlie Missionary of the Andes, 1815
;

The Grave of the Last Saxon, 1822 ; and St John in

Paimos,\Si'iZ. Bowles is perhaps more celebrated as a critic

of poetry than as a poet. In 1807 he published an edition

of Pope's works with notes and an essay on the poetical

character of Pope. In this essay he laid c'own certain

canons as to poetic imagery which, with slight moAification,

have been since recognized as true and valuable, but which

were received at the time with strong opposition by all

idrairers of Pope and his style. The "Pope and Bowles"

aontroversy brought into sharp contrast the opposing views

of poetry, which may be roughly described as the natural

smr the artificial. Bowles maintained that images drawn
from nature are poetically finer than those drawn from art,

and that in the highest kinds of poetry the themes or pas-

sions handled should be of the general or elemental kind,

and not the transient manners of any society These posi-

tions were vigorously assailed by Byron, Campbell, Roscoe,

and others of less note, while for a time Bowles wa.s

xlmost solitary. Hazlitt and the Blackwood critics, how-

'-er, came to his assistance, and on the whole Bowles had
eason to congratulate himself on having once for all

stablished certain principles which might serve as the

liasis of a true method of poetical criticism, and of having

inaugurated, both by precept and by example, a new era in

English poetry. Among other prose works from his prolific

pen was a Life of Bishop Ken. 2 vols., 1830-31.

BOWLS, one of the oldest and most popular of English

pastimes, the origm of which can be traced back to the 12th

century. William Fitzstephens, in his Survey of London,
written during the last quarter of that century, states that

in the summer holidays youths took exercise amongst
other paiumes in jactu lapidum, " in throwing of stones."

This might be taken as referring to throwing stones by
slings or other artificial means, were it not that the next
pastime mentioned is " slinging of missiles to be delivered
beyoLd a certain mark (amentatis missiUbus ultra metam
expedundis)." Fitzstephens was both an accurate ob-
server md a careful writer, and he clearly alludes to two
distinct exercises. In early days stone spheres are known
to Jave been used for bowUng, and the like thing and
nan* were in vogue for the next two centuries, in fact till

i ^'^ '^^- ^^*°^^' "^^^'^ '^ li"l>* doubt, therefore,
that fitzstephens here refers to bowls. It has been a
mattk- of speculation whether bowling was first practised
in thlopen air on turf or under cover in alleys, and Fitz
stephhs may help to decide the question. He states that
the cibiens went outside the city walls into the suburbs to
witnei these games, but the aUeys were within the walls
and inthe midst of the population. Again, these allevs
were aiays held up as scenes of vice and debauchery, and
It IS ceiVin that had they existed at this date they would
have bek included in the resorts forbidden to the clergy
by the institutions of Walter de Cantilupe, bishop of

Irml.^Ll^'^^y "^' <^2W). In the Close Roll, 39
td. 1U.1366) mem. 23, jactus lapidum, "throwing of
stones, mentioned as one of the ludos inhonestos el
menus nies aut valentes, "games alike dishonourable,
useless, aj unprofitable." But then there was a reason
for this dkreciation. The king was concerned lest the
practice olrchery, so much more important to the military
spirit of tl kingdom, should suffer, and the same reason

^^T^^lt
J^action of Parliament. By 12 Rich. II. cap.

o (1 000), *ants, artificers, and labourers were forbidden—amongstlther games to play at gettre de peer, or
casting dthe stone," as the practice of archery was

becoming Id This statute was confirmed by 1 1 Henry
IV cap. 4. U09-10), wherein "gettre de peer" is again
forbidden, ^m 17 Ed. IV. cap. 3 (1477-8) it appears
that bowhnglll remained in disrepute; for " half-bowl" is
inclndec amoWhe " many new imagined plays" which were
followed by atlasses " to their own impoverishment, and
by their unipious procurement and encouraging do
inducen otlierU such plays till they be utterly undone
and impoverislof their goods." Even murders, robberies,
and felonies t the consequence. Accordingly, it was
enacted that ai,ne playing at half-bowl after the follow-
ing Lastar, or- k occupier or governor of any " house,
tenement gardW other place," where such games are
permitted, shouW punished by fines and imprisonment
Here it is prolfe that both the outdoor and indoor
games are referrtjo, as "house" and "garden" are men-
tioncd, and it nifce concluded that by this time alleys
had sprung mtoWence in towns. This then may be
considered the fiitention of the game as practised under
cover, though it il,aUy clear that alleys had not entirel-
superseded greens!

By 3 Henry
\, cap. 3 (1511-12) the previous

statutes against Ivful games were confirmed ; the
word bowls forlfirst time occurs, and the game is
deemed an il egal d,t. Owing, however, to the impos-
sibility of followint outdoor game except during the
summer, and the aUtion of playing fields for building
purposes, pubhc alldontin^ed to flourish, as thev were
again the cause of ^tion in 27 Henry VIIL cap. 25
(1!)35-G) whilst 33 ty VIII. cap. 9 (1541-2) was very
severe indeed on th^ xbey were distinctly mentioned
by name, and it warded that no one " by himself,
factor, deputy, servaiL ^ther person, shall, for his or
their gain, lucre, orLg^

j, ^ ^^,j ^
exercise, or mamtain ic>mmon house, aUey, or place of
bowhng; and magisl ^^^^^ ^^^^^-^ suspected tentv
meats and make arri oddly enough, however, no
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punishment was to be inflicted, except binding offenders

over by their own recognizances, and making them tffid

sureties not to break the law again. Artificers, servyts,

and the like, might play during Christmas time in /heir

master^' houses and presence, but no one could at anytime

" ulav at any bowle or bowles in open place out bi his

tarden or orchard," whilst a Ucenoe might be granted to

any one worth over £100 per annum to play pnvately in

his own domain, but not to keep any comnion or open

place of play. By 2 and 3 Mary, cap. 9 (1555) tiese

licences were cancefied, evidently for religious and poh-

tical reasons, as tiey were .considered excuses for-
,
ulaw-

ful assembUes, conventicles, seditions, and wnspm-ies.

The evU stiU continued and remained irrepressible, btpnen

Gosson, in his School cfAbu^e (1579), says—

" Commoa bo.Ung alleys are privy moths that ea* up t credit

of manv idle citizens ;
whose gams at home are not able '

J^ f„
dol their lo^es abroad ; whoee shops are so far from ma. tain.ng

theT^play' that their wives and children cry out lor brea, and go

to bed supperless often ia the year.
'

Again, twenty years later, Stow, in his Survey oLondon.

* " Whi^t shoofd 1 speak of the ancient daUy ^""fff^^^°"„^
bow by citizens of thlTcity, now almost clean left off a^fo^ken ?

1 overpass it ; for by the means of closing in the co^-f^^^^ds

our archers, for want of room to shoot aliroad, creep ^''

f""'^!
iueya and ordinary dining houses nearer home, whe th^y ha^e

room enough to haiard th?ir money at unlawful game. And tbero

\ leave them to take their pleasure.

"

Stqw alsa mentions in another place that tbgardens of

old Northuiiiberland House, in Coleman Stre. <-ity,

" Were made into bowling alleys, and other pa mto dining

houses, common to all comers for the.r money >ere to bo^l

and hazard ;
but now, of late so tnany ^owlmi ys and o her

houses for linlawful gaming have been raised 'ntj^er parts ol

the city and suburbs, that this theu- ancient
^r^J^P^GosweU

misrule, is left and forsaken of ^er gamester gam Oo^wel

Street i^ described as "replenished with small tenents. cottag.s,

alleys gardens, banqueting houses, and bowhng f-es.

The law, doubtless, was transgressed witlmpunity untU

the beginning of the 18th century, when 'Ver was given

by 2 George II. cap. 28, § 9 (1728), and afirmed by 18

Jeorge II. cap. 34 (1745), to commit offl rs o p^
From this date .aUeys were ngorouslyfPressed whilst

greens began 'to increase rapidly; and.^ring the 18in
& °

. „„»i„Ty,ar,'a mnnvfWas coQsidered
century, no country g^^^kma^

^.^^;^^;e that it wa^ a

royal game, since Stow states that b^ng aUeys werecomplete without one,

Zt!TLSiS:^ by Henry n^^o m.tehal,

and the unfortunate Charles I.
was/«'tmiast of the

open-air pastime. During his confident at Holmby,

Northamptonshire, he frequently wenter to Urd Vaux s

at Harrowden. and Earl Spencer's Althorpe. both of

which seats possessed unrivalled bo^g greens. He is

Taid to have been engaged at the .e when seized by

Cornet Joyce. After the suppre^> of aUeys long

bowhng." or "Dutch rubbers," wa..actised for a short

time t consisted of bowUng at'e pvn3, placed on a

aquare frame 30 yards distant, bujes not appear ever

have found much favour in Enr^- The first regular

l^wUng club of which there existed trace is the WUlow-

b^nkClub founded in Glasgow he commencement of

the 19th century. The game u<v chiefly practised n

the northern counties of Engla^nd in Scotland. In

the present era of violent athl.exercises i^ principal

votaries are middle-aged and ^y pe^ons, to whom it

affords a pleasant and not too'e-^ent exeix;ise dunng

Bummer evenings. • •. • _».»i.

For the outdoor pastime th.t requisite is a smooth

and level plot of turf, well "-.
watered. roUed and

kept in order.-hence the jar>son "as smooth as

a bowling green." The earli^e 'i«^tion extant of the

game aho« s two players witf^" «^<=t. but no jack or

mark to bowl at. It is presumed from this that the first

cast his bowl to constitute a mark for the second to play
at and knock from its position. Probably it was soon
found expedient to introduce some definite mark, and in

a 13th century MS., marked 20 Ed. IV.. in the Royal
Library, there is a picture of a game of bowls being played
with a small cone erected at each end. Here the prin-

ciple was evidently the same as at present, viz., to see
who could cast his bowl nearest the mark. The modern
green may be laid out on any suitable piece of smooth
and level turf. The dimensions vary, according to the
ground available, but from 90 to 150 feet in kngth, with
a proportionate width, is found most suitable. The bowls
are made of lignum vitce ; and, instead of being perfect

spheres, are more or less oval with a bias. Formerly bias

was accorded them by loading one side with lead, but now
the more simple method of turning one-half of the oval
smaller or leaner than the other half is universally adopted.
The chief difficulty of the game consists in each player's

mastering the bias of his own particular bowl. The "jack "

or mark to be bowled at consists of a white ball of smaller

size, which has superseded the old-fashioned cones. " Pegs"
are a length of cord, with one end firmly attached to a bona
or wooden peg, and the other passing through a hole in a
similar peg. They are used for measuring which of two
bowls is nearest the jack ; and. if the distance be under a
yard, the " standard "—consisting of a light straw or reed

—may "be called into requisition. A " rub " or " set " is

when a jack or bowl, in transitu, comes in contact with
any object on the green. The "footer" is the small pieca

of material—cocoa-nut matting is the best—whereon each
player stands in delivering his ball. " Cast." or " point,

"

is the term for each unit in scoring the game, which is " up "

or won when the number of casts agreed on have been
obtained by the winning side. A "dead bowl" is one
knocked off the green, or against one lying in the ditch, cr

an illegally played bowl, and must at once be removed from
the green. Should the boundary of the green consist of

fencing, touching the fence constitutes a deadbowl. " Mark,"
or " set a mark," means the delivery of the jack at the

commencement of a game. The jack must be bowled at

least 63 feet from the footer and not over 3 feet frc m the

edge of the green. The bowling generally takes plac?

alternately from the two "ends " of the green. A " void end "

is when neither side can score a cast. " Turning the jack
"

is when a player claims the game to be finished as the

bowla then lie. and can only occur when one side has but

a single bowl to deliver. aU the opposite side's bowls having

been cast. For the rules of the outdoor game as now
played, reference may be made to Mitchell's ilanualtoj
Bawl playing, Glasgow, 1865.

In France, according to Cotgrave, there formerly existed

a game termed carreau, somewhat similar to bowb, the jack

or mark being set up on a square stone at the end of an alley.

In the United States of America a game of bowls
termed "Ten Pins," is very popular. It is strictly at
indoor game, played in alleys 60 feet by 4 feet Ten
wooden pins are set up at the further end of the alley, in

the shape of an equilateral triangle with the apex (termed

the "king pin)" towards the players. The object is to

knock dewn the greatest number of pins with the fewest

balls. These are made of lignum vitce, unlimited in size

or weight, but perfect spheres, instead of being biassed.

A game consists of ten " rolls " of three balls each (if

necessary), or thirty in all The score is kept on a large

vertical slate with ten divisions, corresponding to the ten

rolls, for each player. The chief point is to try and hit

the king pin at the apejc of the triangle, as this affords

the best chance of knocking down all the pins. Should a

r>lnv"r succeed in doing so with the fint ball of a roll ho
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gains a " double spare," his bowling is over for that roll,

and he 13 entitled to add whatever number of pins he

knocks down with the first two balls of the next roll to

the ten already down. Should he gam another double

spare with the first ball of the succeeding roll he has to

wait for the first ball of a third roll before the total score

for the first roll can bo ascertained, and so on in succes-

sion. Accordingly, should a player obtain' a double spare

in each roll—or ten in all—his total reaches 300, the

highest attainable. If a double spare be scored with the

first ball of the tenth roll, the player is entitled to bowl his

two remaining balls at once' as he has no further rolls to

play Should he knock down all the pins with the first

two balls of a roll, he gains a " single spare," his bowling is

over for that roll, and he is in a similar manner entitled to

add whatever number of pins he knocks down with the

first ball of the next roll to the ten already down. The
technical name for this method of scoring is " counting old

and new." There are a few ten-pin alleys in London and

the suburbs, but the pastime is not much practised in

England. The rules will bo found in The Modern Pocket

lloyle, Netv York.

BOWRING, Sir John, an eminent English linguist,

translator, political economist, and miscellaneous writer,

was born at Exeter, October 17, 1792 He was a de-

scendant of an old Puritan family ; and he became in early

life an ardent disciple in the school of utilitarianism.

and philosophical radicalism, whose prophet was Jeremy
Bentham. He did not, however, share his master's con-

tempt for poetry and the belles lettres, but was a diligent

student of literature and foreign languages, especially those

of Eastern Europe. His attainments as a linguist were

of remarkabla extent. Ho stated that he knew two
hundred languages and could speak one hundred. This, of

course, does not mean more than that he had some slight

acquaintance with them ; but it is certain that he had a

pretty good knowledge of forty, and these were languages

of various classes. This gives him a place, with Mezzofanti

and Von Qabelentz, among the greatest linguists of the

world. The first fruits of his study of foreign literature

appeared in Specimens of the Russian Poets, published in

two volumes in 1821-23. These were speedily followed

by ^ Batavian Anthology (1824), Ancient Poetry and
Romances of Spain (1824), Specimens of the Polish Poets,

and Servian Popular Poetry, both in 1827. During this

period he began to contribute to the newly-founded West-

minster Review, of which he was appointed editor in 1825.

By his contributions to the Revieuj ho obtained consider-

able reputation as political economist and parliamentary

reformer. He advocated in its pages the cause of free trade

long before it was popularized by the eloquence of Richard

Cobden and John Bright. He pleaded earnestly in be-

half of parliamentary reform, Catholic emancipation, and
popular education. In 1828 he visited HoUand, and
during his stay there the university of Groningen conferred

on him the degree of doctor of laws. In the following

year he was in Denmark, occupying himself with prepara-

tions for the publication of a collection of Scandinavian

poetry. Bowring, who had been the trusted friend of

Bentham during his life, was appointed his Htcrary executor,

and was charged with the task of preparing a collected

edition of his works. This appeared in eleven volumes

in the years 1838 and 1839. Meanwhile Bowring had
entered Parliament in 1835 as member for Kilmarnock ;

and in the following year he was appointed head of a

Government commission to be sent to France to inquire

into the actual state of commerce between the two countries.

Ho was engaged in similar investigations in Switzerland,

Italy, Syria, and some of the German States. The results

of these missions appeared in a series of reports laid before

the House of Commons. After a retirement of four years
he sat in Parliament from 1841 till 1849 as member for

Bclton During this busy period he found leisure for

literature, and published in 1843 a translation of the

Manuscript of the Queen's Court, a collection of old

Bohemian lyncs, &c. In 1849 he was appointed British

consul at Hong-Kong, and superintendent of trade in

China, a post wluch he held for four years. After his

return he distinguished himself as an advocate of the
decimal system, and pjibhshed a work entitled, The
Decimal System in, A'umVdrs, Coins, and Accounts (1854).
The introduction of the florin as a preparatory step was
chiefly due to his efforts. Knighted in 1854, he was again
sent the same year to Hongkong as governor, invested with

the supreme military and naval power. It was during his

governorship that a dispute broke out with the Chinese
,

and the irritation caused by his " spirited " or high-handed

policy led to the second war with China. In 1855 he

visited Siam, and negotiated with the king a treaty of

commerce. After the usual five years of service he retired

and received a pension. His last employment by the

English Government was as a commissioner to Italy in

1861, to report on our commercial relations with the new
kingdom. Sir John Bowring subsequently accepted the

appointment of minister plenipotentiary and envoy extra-

ordinary from the Hawaiian Government to the courts of

Europe, and m this capacity negotiated treaties with

Belgium, Holland, Italy, Spain, and Switzerland. In

addition to the works already named he published

—

Poetry

of the Magyars (1830) , Cheskian Anthology (1832) ; The

Kingdom and People of Siam (1859) , a translation of

Peter Schlemihl ; translations from the Hungarian poet,

Alexander Petcifi (186G), and various pamphlets. He was
elected F.lv.S. and F.R.G.S., and received the decorations

of several foreign orders of knighthood Bowring was

twice married ; his second wife survived him, with several

sons, who have attained distinction in various fields. He
died at Claremont, near Exeter, November 23, 1872.

BOXWOOD, the wood obtained from the Euphorbiaceous

genus Buxus, the principal species being the well-known

tree or shrub, B. sempervirens, the common box, in general

use for borders of garden walks, ornamental parterres, itc.

The other source of the ordinary boxwood of commerce ia

B. balearica, which yields the variety known as Turkey
boxwood. The common box is grown throughout Great

Britain, in the southern part of the European continent

generally, and it appears to extend through Persia mto
India, where it is found growing on the slopes of the

Western Himalayas. Only a very small proportion of the

wood suitable for industrial uses is now obtained in Great

Britain. The box is a very slow growing plant, adding

not more than li or 2 inches to its diameter in twenty

years, and on an average attaining only a height of IC feet,

with a mean diameter of 1 Oi inches. The leaves of this

species are small, oval, leathery in texture, and of a deep

glossy green colour. B. balearica is a tree of considerablt

size, attaining to a height of 80 feet, with leaves three

times larger than those of the common box. It is a native

of the islands of the Mediterranean, and grows in Turkey,

Asia Minor, and around the shores of the Black Sea, and
is supposed to be the chief source of the boxwood which
comes into European commerce by way of Constantinople.

The wood of both species possesses a delicate yellow colour

,

it is very dense in structure and has a fine uniform grain,

which gives it unique value for the purposes of the wood-

engraver. In addition to the ever-increasing demand for

the wood by engravers, a very large amount is used in the

manufacture of measuring rules, various mathematical

instruments, flutes and other musical instruments, as well

as for turning into many minor articles, and for inlaying.
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end it is a favourne wood for small carvings. The use of

boxwood for turnery and musical instruments is mentioned

by Pliny, Virgil, and Ovid. The quantity of the wood

which passes out from Constantinople yearly is estimated

St from 5000 to 7000 tons, with about 1500 tons more of

'nferior and small pieces. While the consumption is con-

tinually increasing the present sources of supply are rapidly

becoming exhausted, the forests near the sea are denuded

of their best trees, and access to the wood growing in the

Interior of the countries around the Black Sea is difficult

owing to the want of means of internal communication.

The consequent increase of the cost of boxwood has led to

frequent attempts to discover other woods which might

take its place for the purposes of the wood engraver ; but

none of the numerous substitutes proposed have hitherto

been found to. possess the necessary combination of

properties.

BOY ACA, a village in the state of Boyaca, in the Republic

of Colombia, situated about '20 miles south of the capital

Tunja, and celebrated as the scene of the victory of

Bolivar over the Spaniards in 1819. See Bolivar.

BOYCE, Hector. See Boece, vol. iii. p. 849.

BOYCE, William, an English musical composer of

eminence, was born in London in 1710, and died there in

1779 As a chorister in St Paul's he received his early

musical education from King and Dr Greene, and he

afterwards studied the theory of music under Dr Pepusch.

In 1736 he was appointed organist of St Michael's church,

Cornhdl, and in the same year he became composer to the

cbp.pel royal. In 1749 he received the degree of doctor of

music from the University of Cambridge, as an acknowledg-

ment of the merit of his setting of the ode performed at

the installation of the duke of Newcastle as chancellor.

He became master of the king's band in succession to

Greene in 1757, and soon afterwards he was appointed

principal organist to the chapel royal. As an ecclesiastical

composer Boyce ranks among the best representatives of

the English school. His two church services and his

anthems, of which the best specimens are Bt/ the Waters

of Babylon and 0, WTure shall Wisdom he found, are still

frequently performed. Of his other works the best known
are the serenade of Solomon, a setting of David's lamenta-

tion over Jonathan, and twelve trios for two violins and a

bao.s, which were long popular One of his most valuable

services to the art was his publication (17C0) of a collec-

tion of English church music in three volumes quarto,

which included all the best compositions of the two preced-

ing centuries. The collection had been begun by Greene,

but it was mainly the work of Boyce.

BOYD, Zachary, a learned clergyman of the Scottish

Church, was born towards the end of the ICth centuVy, and

died in 1653 or 1G54. He was for many years regent in

the college of Saumur in France, but returned to his native

country in 1621, to escape the persecution of the Protes-

tants. In 1623 he was appointed mmister of the Barony

church in Glasgow, and held the office of rector of the

university in the years 1634, 1635, and 1045. He
b.^queathed to the university the half of hi.« fortune, a sum
amounting to X20,000 Scots, besides his library and

MSS. His bust over the gateway within the court com-

memorates his important benefactions. The number of

his published works was considerable, and eighty-six of his

MSS. are said to be preserved in the library of Glasgow

College. His poetical compositions are not without some
merit, though the remarkable eccentricity of some of

them has generally made them a source of amusement
rather than edification. The common statement tliat he

made the printing of his metrical version of the Bible a

condition of the reception of his grant to the university is

a mistake..

His best known works are The Last Batue of the Souli in Death,
1629, of which a new edition, with a biography by Mr Neil, was
publi-shed at Gla.igow in 1831 ; Zion's Flowers, 1644; the Enguth
Academie ; and Sonrfs of Zion.

BOY'DELL, John, an engraver, chiefly known by Lis

plates illustrating Shakespeare,.was born at Dorrington id

1719. At the age of twenty-one he came to London and
was apprenticed for seven years to an engraver. In 17'1'j

he published a volume of views in England and Wales, arid

started in business as a printseller. By his good tasii-

and liberality he managed to secure the services of the

best artists, and his engravings were executed with such
skill that his business became extensive and lucrative.

He succeeded in his plan of a Shakespeare gallery, and
obtained the assistance of the most eminent painters of the

day, whose contributions were exhibited publicly for many
years. The engravings from these paintings form a

splendid companion volume to his large edition of Shake-

speare's works. Towards the close of his life Boydell

sustained severe losses through the French Pievolutiun, and
was compelled to dispose of his Shakespeare gallery by
lottery. It had been his wish and intention to bequeath

it to the nation. He died in 1S04 before the lottery took

place. Some years before his death he had held the position

of Lord Mayor of London.
BOYER, Abel, a well-known lexicographer and histo-

rian, was born at Castres in France in 1664. Upon the

revocation of the Edict of Nantes he first went to Geneva,

and then to Francker, where he finished his studies.

Finally he came to England, where he soon acquired such

a proficiency in the English language, that he became an
author of considerable note, and was employed in writing

several periodical and political works. He had for many
years the principal management of a newspaper called the

Postboy, and he likewise published a monthly work entitled

The Political State of Great Britain. He died at Chelsea
in 1729.

He wrote

—

Life of Queen Anne, folio ; Historyof WiUiam Iff., 3
vols. 8vo; Annals of the Jleign of Qneen Anne. 11 voIs.Svo; his beat

known work is the dictionary and 0-rainmar ofthe French Language.

BOY'ER, Alexis, a distinguished French surgeon, was
born on the 1st of March 1757, at Uzerches in Limousin.

His father was in the humble station of a tailor, and the

son received the elements of a medical education in the

shop of a barber-surgeon in a provincial town. His evident

talent induced his friends to procure his removal to Pans,
where he had the good fortune to attract the notice of his

two distinguished masters, Louis and Dessault ; and his

unwearied perseverance, his anatomical skill, and finally

his dexterity as an operator, became so conspicuous, that

at the ago of thirty-seven he obtained the appointment of

second surgeon to the Hotel Dieu of Fans, and was elected

professor of operative surgery in the Ecole do Santii. This

hitter appointment he soon exchanged for the chair of

clinical surgery,—a department in which his manual
dexterity and his admirable lectures on surgical subiecu

gained him the highest reputation, and introduced hiiii ii

extensive practice. Perhaps no French surgeon of bis tim<;

thought or wrote with greater clearness and good seiist

than Boyer ; and while his natural modesty made bii

distrustful of innovation, and somewhat tenacious of

established modes of treatment, he w.as as judicious in his

diagnosis, as cool and skilful in manipulating, as he was
cautious in forming his judgment on individual cases. In

1805 Napoleon nominated him imperial family surgeon,

and, after the brilliant campaigns of 1806-7, conferred on

him the legion of honour, with the title of Baron of the-

Empire, and a salary of 25,000 francs. On the fall of

Napoleon the merits of Boyer secured him the favour of

the sncceeding sovereigns of France, and he was consulting

surgeon to I.uuis XYIIL, CLailes X., and Louis Philippe.
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In 1835 he succeeded Deschamps as surgeon- in-chief to

the HQpital de la Charity, and was chosen a member of the

Royal Academy of Sciences of the Institute of France.

From the period of his wife's death, which he took much

,10 heart, his health declined, and he died November 23,

1833, at the age of seventy-six.

His two great works are

—

TraiU completda Vamttomie, in 4 vols.

8vo, 1797-99, of which a fourth edition appeared in 1615, and Traiti

des maladies chirurgiealcs etdes operations qui leur conviennenl, 11

vols. 8vo, 1814-26." Of this worls a new edition (the 5th), with

additions by M. Ph. Boyer, in 7 vols., was p'jblished in 1844-53.

BOYER, Jean Baptiste, an eminent French physician,

born at Marseilles in 1693. He devoted along life to the

special investigation and treatment of contagious epidemics,

with a courage and success which have rarely been sur-

passed. On the last appearance of the plague in western

Europe in 1720, he was one of the physicians sent from

Paris by the Government to succour the inhabitants of his

native city, then visited by this great calamity. The
fearless zeal and ability which he displayed on that occa-

sion procured him a pension and the title of physician in

ordinary to the king. Much of his subseriuent life was

spent in similar expeditions, devoted to philanthropy,

wherever pestilential epidemics prevailed ; and the value

of the services of Boyer were fully acknowledged at Paris,

Treves, Beauvais, Montagne, Brest, and at several places

in the Spanish peninsula. He died in 1768.

His best known writings are

—

AceourU of the Plague at Marseilles

in 1720, and Observations on. the Epidemic that 'prevailed at

Beauvais, Paris, 1750.

BOYER, Jean Pierre, a mulatto general, and for some
time the President of Hayti, was born at Port-au-Prince

in 1776. He joined the negroes in their war of inde-

pendence, but after the seces.'^ion of Toussaint I'Ouverture

with his party, was compelled to retire to France. He
was well received by Napoleon, and obtained a commission

in Leclerc's expedition. After the death of Dessalines, the

king of Hayti, Boyer joined Piition in proclaiming a

republic and resisting Christophe, Dessalines's successor.

He gaHantly and successfully defended Port-au-Prince

against the negro troops of Christophe, and on the death

of Pition was named president of the Haj-tian republic.

Two years later the death of Christophe removed his only

rival, and he gained almost undisputed possession of the

whole island. Absolute power, however, produced its

usual effects; Boyer became arbitrary, capricious, and
cruel. In 1825 the French compelled the' Haytian senate

to acknowledge their supremacy, and to guarantee a pay-

ment of 150 millions of francs in return for certain liberties

granted. The weight of this enormous debt excited the

greatest discontent in Hayti Boyer was able to carry on
his government for some years longer, but in 1842 a

violent insurrection overthrew his power, and compelled

him to take refuge in Jamaica. He resided there till 1848,
when he removed to Paris, where ho died in 1850.

BOYLE, Charles, earl of Orrery in Ireland, and baron
of Marston, in the county of Somerset, the second son of

Roger second earl of Orrery, was born at Chelsea in 1676.

He was eduoated at Christ Church, Oxford, and soon distin-

guished himself by his learning and abilities. Like the

first earl of Orrery, he was an author, soldier, and states

man. Ho translated Plutarch's life of Lysander, and
published an edition of the epistles of Phalaris, which en-

gaged him in the famous controversy with Bentlcy. See
Atterbury and Bentley. He was three times member
for the tov/n of Huntingdon , and on the death of his

brother, Lionel, earl of Orrery, in 1703, he succeeded to

that title. He entered the army, and in 1709 was raised

to the rank of major-general, and sworn one of her Majesty's
privy council. At the battle of the Wood he acted with

distinguished bravery. He was appointed queen's envoy

to the states of Brabant and Flanders ; and having dis-

charged this trust with ability, he was created an English

peer, as Baron of Marston, in Somersetshire. He received

several additional honours in the reign of George I, ,

but having had the misfortune to fall under the suspicion

of the Goverument he was committed to the Tower, where

he remained six months, and was then admitted to bail.

On a subsequent inquiry it was found impossible to

criminate him, and he was discharged. He died, after a

slight illness, on the 28th of August 1731. Among the

works of Roger, earl of Orrery, will be found a comedy,

entitled As you find it, written by Charles Boyle. The
orrery, an astronomical instrument, invented, or at leas*

constructed, by Graham, was named after the earl, who
used to amuse his leisure hours with mechanical toy.s.

BOYLE, John, earl of Cork and Orrery, a nobleman

distinguished for his literary attainments, was the only sun

of the subject of last notice, and was born January 2, 1707.

He was educated at Christ Church College, Oxford, and

was led by inditl'erent health and many untoward accidents

to cultivate in retirement his talents for literature and

poetry. His warks are neither numerous nor remark-

able. His translation of the Letters of Pluiy the Youmjer,

with various notes, for the use of his eldest son, was

published in 1751, 2 vols. 4to. Ho also published a

Life of Swift, in several letters addressed to his second son,

and Meiriyoirs of Robert Carey, Earl of Monmouth, from a

manuscript pre.sented to hun by a relation. He died

N)veraber 16. 1762. His letters from Italy did n^t

appear until 1774, when they were edited, with his life

prefixed, by the Rev. J. Diincombe.

BOYLE, Richard, one of the greatest statesmen of tho

17th ccnturj", generally styled tho Great Earl of Cork, wa.i

the youngest son of Roger Boyle, and was born at Cantor-

bury, October 3, 156G. He studied at Benet College,

Cambridge, and afterwards became a student in the Midillo

Temple. Having lost his parents, and being unable to

support himself in tho prosecution of his studies, ho

became clerk to Sir Richard Manwood, chief baron of the

exchequer; but finding this employment little likely ti>

improve his fortune, he went to Ireland. He was tlie:>

about twenty-two years of age, graceful in person, and

possessing many accomplislwuents, which enabled him to

render himself useful to some of the principal persons

employed in tho Government. In 1595 he married ono

of the daughters and coheiresses of William Apsley. This

lady died four years afterwards, leaving him a landed estate

of £500 a year. He purchased land extensively, and was
looked upon with great jealousy by some of the neighbour

ing proprietors, who did all they could to blacken bis

character. But he was fortunate enough to find a patron

in Queen Elizabeth, and his fortunes, which h»d been

broken by the Monster rebellion, rapidly imp.ovcd. Ira

consequence of various services and the great ability ho
displayed, ho gradually rose to the highest oflices ; and in

1616 he was created, by king James I., Lord Boyle,

Baron of Youghall in the county of Cork. "Four years

later he was created Viscount Dungarvan and earl of Cork,.

and in 1631 he was appointed lord treasurer of Ireland,

an honour that was made hcrcditaiy in Ins family. He-

particularly distinguished himself by the noble stand hi>

made when the great rebellion broke out in Ireland in tho

reign of Charles I., acting witlj as much bravery and

military skdl as if he had been trained fiom his infancy

to the profession of arms. Having turned the castle of

Lismore, his principal seat, into a fortress, he immediately

armed and disciplined his servants and PretesJaut tenants;.

and with their assistance, and a small army, raised and
maintained at his own expense, which he put under the.
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command of hia four sons, he defended the province of

Munster, and took several strong castlea. Dunng this

time he paid his forces regularly ; and when all his money

Mas exhausted, he converted his plate into com. He died

on the loth September 1644.

BOYLE, Rich .USD, earl of Burlington and Cork, son

of the subject of last notice, was born in 1612. He
greatly distmguished himself by his loyalty to Charles I.,

whom dunng his troubles he supplied with both money

and troops ; but at last he was obliged to compound for

his estate. He contributed all in his power to the Restora^

tion, and by Charles II. was created earl of Burlington

<Bridlmgton) in 1663. He died in January 1697-8, aged

€ighty-six.

BOYLE, RoBEET, one of the greatest natural philoso-

phers of his age, and one of the founders of the Royal

Society of London, was the seventh son and fourteenth

child of Richard Boyle, earl of Cork, and was born at

Lismore Castle in the province of Munster, Ireland,

January 25, 1627. In his earliest years he learnt to speak

Latin and French, and he was only eight years old when

he was sent to Eton, his father's friend, Sir Henry Wotton,

being then provost of the college. Here he studied about

three years, and was next placed as private pupil with the

rector of Stalbridge in Dorsetshire, where his father had

ju.5t taken up his residence. In 1638 after a visit to

London he travelled in France accompanied by a French

tutor, and studied above ayeai at Geneva. In the autumn

of 1641 he visited Switzerland and Italy, spending the

winter of 1641-42 at Florence. Here he studied the

works of Galileo, who died near Florence the same vrmter.

On reachi»g England in 1 644 he learnt the death of his

father, who had left to him the manor of Stalbridge and

estates in Ireland. It was in the following year that ho

became a member of a society of- scientific men, who in

consequence of the political agitation of the times used to

hold their meetings with as much privacy as possible,

first in London and afterwards at Oxford; this became

subsequently famous as the Royal Society. In 1646 he

settled at Stalbridge, and from that time his whole life

was devoted to study, scientific research and experiments,

and authorship. After making several visits to his estates

in Ireland he took up his abode at Oxford in 1654, and

there enjoyed the society of many learned men.- He resided

at Oxford for fourteen years ; and it.was during this period

that he made important improvements in the air-pump,

and by a long series of experiments with it made various

discoveries on the properties of air, the propagation of

sound, &c., which are recorded in his voluminous writings.

Boyle was at the same time an ardent student of theology,

and numbered among his friends the eminent Orientalists

Pococke, Hyde, and Clarke, and Dr Thomas Barlow,

Bodleian librarian and bishop of Lincoln. At the Restora-

tion ho was favourably receivvid at court, and was advised

to enter the church ; but this he declined to do, alleging

that it was not his vocation, and that he believed his writ-

ings on religious subjects would have greater weight coming

from a layman than from a paid minister of the church.

His anxiety to promote the spread of Christianity appeared

in various munificent acts. He bore the expense of prepar-

ing a Malay translation 'of the Gospels and the Acts of the

Apostles, and of an Iri.sh version of the Bible. He contri-

buted largely to the cost of the Welsh Bible and of a Turkish

New Testament, and gave a large sura to the translator of

the work of Grotius De Veriiaie into Arabic. He sup-

ported liberally the projects for spreading the Gospel in

India and in America, and gave away annually a large

£um for charitable purposes. He made his first appearance

&a author in 1660, by the publication at Oxford of i

-volume entitled New Experiments, Physico-Medianical,

touching the Spring of Air and iti Effectt, aud of e

devotional work entitled Seraphic Love, or some Motives

and Incentives to the Love of God.

When the Royal Society was incorporated (1663) Boyle
was named a member of the council He communicated
many important memoirs to the Philosophical Transactions,

and, in 1680, was elected president of the society, but
from a scruple about oaths he declined this honour. Boyle
was at one time deeply interested in alchemy, and carried

on experiments on the transmutation of metals, in which
Uewton also took much interest. It was through his

efforts that the statute of Henry IV. cap. 4, against the

multiplying of gold and silver was repealed in 1689. After

leaving Oxford in 1668 he settled in London; and here

he spent the rest of his days, residing in the house of

his sister Lady Ranelagh. He was never married. Id
person he was tall, slender, and of a pale countenance. His
constitution was far from robust, and throughout his life

he suffered from feeble health and low spirits. 'While his

scientific discoveries procured hira wide and lasting renown,

his private character and virtues, the charm of his social

manners, his wit and conversation, endeared him to a large

number of personal friends. As a man of science he was
ranked by his contemporaries among the greatest ; and
although some abatement of this very high estimate has

since been admitted, he still holds a place of distinction aa

the first great investigator who carried out in his labours

the principles of the Novum'Organum. So earnest was his

devotion to Bacon that for many years he could not be
persuaded to read the works of Descartes, lest he should

be tempted out of his chosen path. His strength lay in

the patient research and observation of facts. He did not

display that power of divination of their meaning and of

,

detection of their relations which is the characteristic of

genius. His desire was to contribute by his researches, in

the true spirit of the Baconian philosophy, to the service

of man's life ; and in this he had a large measure of succesa

The same practical aim is apparent in his theological writ-

ings. He was no controversialist, and does not appear to

have taken much, if any interest in the great political and
religious movements of his day. About 1690 his health

began seriously ) fail, and he was obliged gradually to

wit'iidraw from his public engagements. He discontinued

the communication of memoirs of new discoveries to the

Royal Society, resigned the post which he had long held

of governor of the corporation for propagating the Gospel

in New England, and announced by public advertisement

his intention no longer to receive visits. The " retired

leisure " which he thus secured was devoted to important

chemical investigitions, the account of which he left " a&

a kind of hermetic legacy to the studious disciples of that

art." His health became worse in 1691. On the 23d of

December of this year his sister, Lady Ranelagh, with

whom he had lived for more than twenty years, died; and a

week later. Decern >er 30, Boyle died himself. His remain;

were interred in the churchyard of St Martin's in the Fields,

and his funeral ermon was preached by his friend Dr
Burnet, bishop of Salisbury, author of the History of the

lleformation. By his will he founded and endowed th«
" Boyle Lectures," the purpose of which is the demonstra-

tion of the truth.of the Christian religion against atheists,

thcists, pagans, jews, and Mahometans.

It is unnecessary to do more than enumerate Uie mor« ttnportant

publications of this laborious investigator. His tirst work ha»

already been mentioned. It was followed, in 1C62, by T/i* Scc^ko/
Chemist, subsequently reprinted with additions. His Considtratiom

touchinythc Usefulness of£xperimc!italli'atural Philosophii ayipo^red

in 1603, and was followed by a second part in 1671. His ExpcrimtnO
and Consideraiitms upton colours, with Observaliojis cm a Diamond th(u

Shines in the Dark; also appeared in 1663—a treatise which bro".

groiuid on a theme afterwards more profoundly treated by Newv
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His neit scientist work wis entitled, >Vcw Experiments and Obser-

vatims uvnn Cold (16€5). This was followed by the Origin of Forms
and Quahties according U) the Corpuscular Philosophy {\Q^^) ; acon-
tinuation of hia first work on the air (1669) ; Tracts about the

Cosmical Qualities of things, the Temperature of the Subterraneous

Regions, and the Bottom, of the Sea (1669). a volume which gave rise to

much discussion, its statements being founded on experiment;
Origin aTuiFirtues of Ocms (,1672) ; Essays cm tite Subtilty and Deter-

miTiate Nature of EJiuvia (1673) ; tracts on the Saltness of the Sea,

the Moisture of the Air, the Natural and Pretematural State of
Bodies, Cold, Hidden Qualities of the Air,- Celestial Magnets,

Hobbess Problem of a Vacuum, and the Cause of Attraction and
Suct«m(1674| ; Experiments and Notes about the Mechanical Origin
or Production of Particular Qualities, including a discourse on
electricity (1676); the Aerial Noctiluea, or i^me new Phenomena,
and a Process of a Factitious Self-shining Substance (1680); New
Experiments and Observations upon the Icy Noctiluea, to which is

added a Chemical Paradox (1682) ; a further continuation of his

6rst work on the air (1682) ; Memoirs for the History of Human
Blood (1684) ; Short Memoirs for the Natural Experimental History

of Mineral IVaters {1685); MedicinaHydrostatica {i690);iniExperi-
menta et Observationes Physiae (1691). Of his religious and theo-

logical writings we may mention, An Essay on Scripture, of

which one portion was published in 1663, and the whole at a later

date by his friend Sir Peter Pett ; Occasional Pefteetions upon
several Subjects {\665), a strange medley of trivialities and grave

thoughts, amusing, yet not wholly unwise, which was assailed and
ridiculed by Dean Swift in A Pious Meditation upon a Broomstick,

in the Style of the Honourable Mr Boyle, and by Butler in An
Occasional Reflection on Dr Charlton's feeling a Dog's Pulse at

Gresham College (a neat reprint of the Occasional Refieclions was
published at Oxford in 1848); The Excellency of Theology, compared
with Philosophy, written in the year of the Great Plague, but not

published till 1673 ; Considerations about the Reconcilablcness of
Reason and Religion, with a Discourse about the Possibility of the

Resurrection (1655) ; A Discourse of Things above Reason, inquiring

whether a Philosopher should admit any such (1681) ; a tract on the

High Veneration Man's Intellect oices to Ood(16ib); A Free Inquiry
into the vulgarly reuived notion of Nature (1686) ; and The Chris-

tian Virtuoso (1630). Several other works appeared after his death,

ind among these were

—

The Oe-neral History of the Air designed and
hegnn ; an account of his making the phosphorus, September 30,

1680 ; and Medicinal Experiments. An incomplete edition of

Boyle's works appeared at Geneva some years before his death. A
useful classifiea abridgment was published by Dr Peter Shaw,
editor of an abridgment of Bacon's Philosophical Works. The first

complete edition was that of Dr Birch, which appeared, with a Life

of the author, in 5 vols, folio, in 1744. Another complete edition

was issued in 6 vols. 4to, in 1772. A portrait of Boyle, by Kersc-

boom, which is in the pos.'icssion of the Royal Society, formed
part of the National Portrait ExhitiMon at South Kensington in

1866. Boyle bequeathed his natural history collections to the Royal
Society.

BOYLE, Roger, earl of Orrery, fifth soli of the Great

Earl of Cork, w,i3 born in April 1621, and was made Baron

Broghill when only five years old. He distinguished himself

while a .student at Dublin College, and afterwards made the

tour of France and Italy. Soon after his return he married

Margaret Howard, sister to the ear) of Suffolk , and passing

over to Ireland with his bride he found the country in a

Btate of rebellion, and assisted his father in opposing the

insurgents. Upon the execution of the king, he retired to

his seat at Marston in Somersetshire ; but his spirit could

ill brook this state of inactivity, and he therefore resolved

to cross the seas, and apply to Charles II. for a commission

to raise forces to restore the monarchy and recover bis own
estate. Under the pretence of visiting Spa for his health,

he proceeded as far as London, where he received a message

from Cromwell, then general of the parliamentary forces

and a member of the committee of state, intimating his

intention to wait upon him. During the interview Crom-
well told him that the committee were apprised of his

design , and when Broghill assured him that the in-

telligence was false, Cromwell produced copies of several

of his confidential letters, which reduced him to the neces-

sity of asking Cromwell's pardon, and requesting his advice

in such a conjuncture. Cromwell told him, that though
he had hitherto been a stranger to his person, he was not

80 to his merit and character ; that he had heard how
ipllantly he had behaved in the Irish wars; and he

concluded by offering hire a command as general officer,

exempt from all oaths anu engagements,—adding that he

should not be obliged to draw his sword against any but

the Irish rebels. Lord Broghill, greatly surprised ct so

unexpected an offer, requested some time for deliberation.

But Cromwell brusquely told him that he must determine

instantly, that he himself was about to return to the com-

mittee, who were still sitting, and that if he rejected

their offer, they had determined to send him to the Tower.

BroghiU, finding that his liberty and life were in the utmost

danger, pledged his honour that he would faithfully serve

against the Irish rebels ; and accordingly, by Cromwell'ij

instructions, he passed over into Ireland, where by many
important services he fully justified the opinion which

had been formed of him. A troop of borse which he had

raised was soon increased to a regiment of 1500 men,

and these he led into the field against the rebels. He was

speedily joined by Cromwell, who placed the highest con-

fidence in has new ally, and found him of the greatest

value to the interests of the commonwealth.

When Cromwell became Protector, Lord Broghill was

made one of his pru-y council, and admitted to great

intimacy and confidence. He continued for some time to

assist Richard Cromwell with his counsels, till, seeing that

the weak nature of that amiable man would infallibly

bring on his fall, he deemed it imprudent still to cling to

one whom he could not save, and accordingly retired to

hia command in Ireland, where affairs shortly after took

a turn extremely favourable to the design of the king's

restoration. Lord Broghill was not a little instrumental in

bringing about that event , and, in consideration of his

eminent services, Charles created him earl of Orrery, Sep-

tember 5, 1G60. He was soon after made one of the lords

justices of Ireland ; and his conduct, whilst at the head ol

affairs in that kingdom, was such as to add greatly to the

general esteem in which his character was previously held.

His active and toilsome course of life at length brought

on disease and infirmity , but, notwithstanding, he went

over to England in 1665, at the king's de.sire, and mediated

with success in a serious misunderstanding which existed

between Charles and the duke of York-

On his return Lord Orrery, by his prudent and skilful

measures, rendered abortive the scheme of a descent upon

Ireland by the Dutch and French, planned by the duke

de Beaufort, admiral of France.

About this time a quarrel with his old friend the duke

of Ormond, arising from mutual jealousies, became so serious

that the disputants resorted to England to defend their

respective interests. This quarrel, though of a- private

beginning, became at last of a'pnblic nature. Lord Orrery

was impeached, but defended himself so well that the

prosecution failed. He lost, however, his public employ-

ments , but, retaining the king's favour, he still cam^ fre-

quently to court, and was often consulted on affairs of

importance. His last voyage to England wa.o for the pur.

pose of obtaining medical advice , but his disease, which

was gout, proved mortal, and he expired on the 1 6th of

October 1679, in the fifty-ninth year of his age. Lord

Orrery was the author of several works, chiefly dramas

and poems now forgotten. Walpole remarks " that he

never made a bad figure, but as a poet." As a soldier be

was distinguished by his personal bravery and his skill in

handUng troops ; as a statesman he was upright anci

manly , and his credit ever stood high for integrity, and
for generous fidelity as a fnend.

BOYNE, a river of Ireland, which rising in the Bog of

Allen, near Carbery in Kildare, and fiowinp in a N.E. direc-

tion, passes Trim, Navan.and Drogheda, and enters the Insh

Sea. about four miles below the last-mentioned town, li

is navigable for barges of 70 tone to Navan. 19 mi'6<^ fmta
IV. — rj
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;its mouth. About a mile west of iJroglieda, an obelisk,

150 feet in height, marks the spot where the forces of

William III. gained the celebrated victory over those of

James II., on 1st July 1G90, known as the "battle of the

Boyne."

I

BOYSE, or Bois, John, one of the translators of the

! English Bible, was born in Suffolk in 1560. He was

educated by his father, the rector of West Stowe, and at

an early age exhibited great intellectual powers, being able

to read Hebrew when only hve years old. He completed

his studies at Cambridge, particularly devoted himself to

Greek, and for ten years was lecturer on that language in

St John's College. At the age of thirty-six he married,

and became rector of Boxworth, in Cambridgeshire. lie

was selected as one of the translators of the Bible, and

is said to have completed not only his own share, the

Apocrypha, but that of another clergyman. He received

a prebendal stall in Ely cathedral from Bishop Andrews in

1615, but bad no other preferment. He died in 1643,

leaving behind him an immense mass of MSS.
BOZRAH. There are, according to the more xisual

opinion, two places of this name mentioned in Scripture,

one a city of Edom, and the other a city of Moab. About
the identification of these cities there has been much dis-

cussion, some maintaining that the former occupied the

site of the modern village of elBuseirah. about 25 miles

S. E. of the Dead Sea, and that the latter was the city

afterward known to the Romans as Bostra and at present

as Busrah ; while others suppose that the various passages

of the Scriptures all refer to one place, and others again

that there are two places, but that neither of them is to be

identified with Bostra. The first view seems to be freer

from difiiculties than the oth«r two. Bozrah, or el-Buseirah,

is now a small village with a strong fortress on the top of

a hill. It is the centre of a pastoral district, and its

inhabitants, who number between 100 and 200, are all

shepherds. Bozrah, Buzrah, or Bostra, on the other hand,

is a very extensive collection of rums of various ages,

situated about 80 miles S. of Damascus. The area with-

in the walls is about a mile and a quarter in length, and
nearly a mile in breadth, while extensive suburbs lie

without, to the east, north, and west. The principal

buildings that can still be distinguished are a temple, an
aqueduct, a large theatre (enclosed by a castle of much
more recent workmanship), several baths, a triumphal and

other arches, three mosques, and what are known as the

church and convent of the monk Boheira. In 105 a.d.,

the city was beautified and perhaps restored from nun
by Trajan, who made it the capital of the province of

Arabia. In the reign of Alexander Severiis it was made a

colony, and in 245 a native of the place, Philippus,

ascended the imperial throne. By the time of Constantine

it se^ms to have been Christianized, and not long after it

was the see of an extensive bishopric. It was one of the

first cities of Syria that was subjected to the Mahometans,
and it suLcessfuUy resisted all the attempts of the Crusaders

to wrest it from their hands. As late as the 14th century

it was a populous city. (See Burckhardt's Travels, Robin-

son's mblical Researches, Porter's Damascus, Freshfield's

Caucasus.

)

BOZZARIS, Marcos, a Greek patriot, was born in Suli

towards the close of the 18th century. With the remnant
of the Suliotes he crossed in 1 803 to the Ionian islands,

and in 1820, with some 800 of his countrymen, joined the

sultan against Ali Pasha. They soon, however, came over

to All's party, and fought gallantly against their old

enemies the 'Turks. After the death of Ali the Suliotes

carried ou the war with great success, and in 1822 were
joined by a body of regular troops under Prince Mavro-
eordato. At the battle of Potta the Greeks were betrayed

and defeated with heavy loss. Bozzaris fell back tr

Missolonghi, which he successfully defended until th^

arrival of a Hydriote fleet compelled the besiegers to retire

In the summer of 1823 he learned that a large Turkish
force had again been despatched against the town, and
resolving to anticipate the attack, he set out secretly with
1200 men. On the 20tb of August he came upon the
encampment of the Turkish vanguard, and a night attack
was crowned with success.'? The victory of the Suliotes

was saddened by the loss of Bozzaris, who fell while lead-

ing on his men. The assault on the Turkish camp has
been made the subject of a very fine poem by Fitz-Greene
Halleck.

BRA, a town of Italy in the province of Cuneo and
district of Alba, on the River Stura, 25 miles N.E. of

Cuneo. It has three parish churches, a gymnasium, a

hospital, manufactures of silk and linen goods, and a con-

siderable trade in corn, cattle, wine, and silk. Population,

12,946.

BRABANT, an extensive district in the Netherlands,

which formerly constituted a separate duchy, but is now
divided between Belgium and Holland. The Belgian

portion includes the provinces of Brabant and Antwerp,
while the whole of the Dutch portion is still known by its

ancient name. Godfrey the Bearded, count of Louvain,
who lived in the beginning of the 12th century, was the
first to assume the title of count of Brabant, which his

great-grandson, Henry I. the Warrior (1190-1235) ex-

changed for that of duke. The duchy passed in regular

succession to Henry II. the Magnanimous (1235-1248),
and Henry III. the Debonnair (d. 1261); but on the death
of the latter the natural heir was supplanted by his younger
brother John I. the Victorious, who added the district ol

Limburg to his possessions by the battle of Woeringen in

1288, in which he killed his competitor Henry of Luxem
bourg with his own hand. The next duke, John II., is

memorable for the privileges he bestowed on his subjects

by the statute of the Common Weal and the charter of

Cortemberg. His successor, John III. the Triumphant,
had to contend against a rebellion of Brussels and Louvain,

and an offensive aUiance of hia neighbours, but managed
to make himself not only secure but formidable. His
three sons having died before him without issue, he was
succeeded by hia daughter, who had married Weneeslas
of Luxembourg. The count of Flanders laid claim to

the duchy, and, after a considerable struggle, was only

bought off by the surrender of Antwerp. In 1404 the

whole of Brabant was handed over to the countess of

Flanders, and in 1406 her son took the title of duke.

On his death at the battle of Agmcourt, in which he
fought on the side of the French, he was succecled by
John IV., whose marriage and divorce created much
excitement in his day. Jn 1430, on the decease of Philip,

second son of John IV., the duke of Burgundy, Phihp thi

Good, was also recognized as duke of Brabant ; and ii

1440 the country passed to the house of Austria by thi

marriage of Mary of Burgundy his granddaughter to Maxi
miUaii the emperor, who transmitted it to Charles V. and
thus to the crowh of Spain. In 1648 the northern portiot

of the duchy succeeded in freeing itself from the Spanish
tyranny, while southern Brabant continued under the

yoke till 1714. Brabant possessed a fiberal constitution

known as the Joycuse Entree, BlycU Inkomsl, or Joyous
Entrance, which, inter aha, prevented the duke from
raising the clergy above the other states of the realm, from
prosecuting his subjects except in the regular courts, and
from appointing foreigners to political office. A consen\

of the three states—the clergj', the nobles, and the repre

sentatives of the chief cities—was necessary for the passin

of a law ; and the towns had the right of refusing assistm:
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in any military expedition with the object of which' thoy

had not been previously made acquainted. The states

usually met every two years, and a permanent committee

of the three orders held its session in Brussels. The

Brabantine court, under the native dynasty, was famous

for the encouragement which it afforded to learning and

literature ; and more than one of the dukes have left proof

of personal culture in the shape of songs. (See Dinaux,

Trouveres Brabanfons, Hainuyers, &c., 1863.)

Brabant, North, the modern Dutch province, has an

area of 231 square miles, and in 1870 the population was

4,832,612. The surface is flat and the soil alluvial The
principal rivers are the Maas,.the Aa, and the Dommel.

The capital is 'sHertogenbosch, a city of 24,395 inhabitants,

and the other chief towns are Breda (14,721), Bergen-op-

Zoom (8362), Helmond (5301), and Tilburg (5262).

Brabant, South, the modern Belgian province, has an

area of 1262 square miles, and in 1870 the population

waa 879,814. Its general features are much the same as

those of the Dutch province, though the surface is rather

more varied in its elevation. The principal rivers are the

Senne, the Dyle, and the Demer. The capital is Brussels

with 177,954 inhabitanta ; and the other cities of import-

ance are Louvain (32,976), Tirlemont (12,354), Nivelles

(8800), Diest (7561), and Vilvorde (6844).

BRACCIOLINI, Francesco, an Italian poet, born at

Pistoia, of a noble family, in 1566. On his removing to

Florence ho was admitted into the academy there, and de-

voted himself to literature. At Rome he entered the service

of Cardinal Maffeo Barberini, with whom he afterwards went
to France. After the death of Clement VIII. he returned

to his own country ; and when his patron Barberini was
elected pope, under the name of Urban VIII., Bracciolini

repaired to Rome, and was made secretary to the Pope's

brother. Cardinal Antonio. He had also the honour con-

ferred on him of taking a surname from the arms of the

Barberini family, which were bees ; whence he was after-

wards known by the name of Bracciolini ddV Api. During
Urban's pontificate the poet lived at Rome in considerable

reputation, though at the same time he was censured for

his sordid avarice. On the death of the pontiff he returned

to Pistoia, where he died in 1645. There is scarcely any
«pecies of poetry, epic, dramatic, pastoral, lyric, or burlesque,

which Bracciolini did not attempt; but he is principally

noted for his mock-heroic poem Lo Sch€r7>o degli Dei,

published in 1618, similar but confessedly inferior to the

contemporary work of Tassoni, Sccchia, RapUa. Of his

serious heroic poems the most celebrated is La Croce

Racquistata.

BRACCIOLINI, PoQoio. See Poggio.
BRACELET, or Armlet, a personal ornament, made of

different materials, according to the fashion of the age and
the rank of the wearer. . The word is the French bracelet,

which Manage derives from hraceletum, a diminutive of

Iracile, all formed from the Latin brachitim, the arm, on
which it was usually worn. By the Romans it was called

arriiilla, brackiale, occabus ; and in the Middle Ag§s boga,

tavga, armispatha.

In (he Bible there are three different words which the

authorized version renders by "bracelet." These are— 1.

rnyi'S etzadah, which occurs in Num. xxxi. 50, 2 Sam.
I. 10, and which being used with reference to men only,

may be taken to be the armlet ; 2. TOV tzamid, which is

found in Gen. xxiv. 22, Num. xxxi. 50, Ezek. xvi. 11 ;

—

where these two words occur together (as in Num. xxxi.

50) the first is rendered by " chain," and the second by

1^
bracelet;" 3. niX* skeroth, which occurs only in Isa.

lu. 19. The first probably n»eent armlets worn by men;
ce second, bracelets worn by women and sometimes by

inen ; and the third, a peculiar bracelet of chain-work

worn only by women. In 2 Sam. 1. 10, the first word

denotes the royal ornament which the Amalekite t^nli

Bracelets

from the arm of the dead Saul, and brought with the other

regalia to David. There is little question that this waa

such a distinguishing band of jewelled metal as we still

find worn as a mark of royalty from the Tigris to the

Ganges. The Egyptian kings are represented with armlets,

which were also worn by the Egyptian women. These,

however, are not jewelled, but of plain or enamelled metal,

as was in all likelihood the case among the Hebrews. In

modern times the most celebrated armlets are those which

form part of the regalia of the Persian kings, and which

formerly belonged to the Mongol emperors of India. These

ornaments are of dazzling splendour, and the jewels in them

are of such large size and immense valne that the pair are

reckoned to be worth a million of our monej'. The prin-

cipal stone of the right armlet is famous in the East under the

name of the Dtvid-e-nur, or " Sea of light." It weighs 186

carats, and is considered the diamond of finest lustre in the

world. The principal jewel of the left armlet, although of

somewhat liiferior size (146 carats) and value, is renowned

as the T^'e-mah, "Crown of the moon." The imperial

armlets, generally set with jewels, may also be observed in

most of the portraits of the Indian emperors.

Bracelets have at all times been much in use among bar-

baric nations, and the women frequently wear several on

the same arm. The finer kinds are of mother of pearl, fins

gold, or silver; others of less value are made of plated

steel, horn, brass, copper, beads, <tc.

'

This species of personal ornament was exceedingly com-

mon in Europe fn prehistoric times. The bracelets of the

Bronze Age were either of gold or bronze, silver being then

unknown. In shape they were oval and penannular with

expanding or trumpet-shaped ends, having an opening

between them of about half an inch to enable them to be

easily slipped over the wrist. Those of gold were generally

plain, hammered rods, bent to the requisite shape, but

those of bronze were often chased with elegant designs

showing a cultivated taste. Some forms of spiral armlets

of bronze, peculiar to Germany and Scandinavia, covered

the whole fore-arm, and were doubtless intended as much

for defence against a sword stroke as for ornament. The

Etruscan and early Roman forms of bronze bracelet were

for the most part cylindrical, with overlapping ends, or

spiral and serpent-shaped. These were also the common
forms in the Iron Ago of Northern Europe, while silver

bracelets of great elegance, formed of plaited and inter-

twisted strands of silver wire, and plain penannular hoops,

round or lozenge-shaped in section and t.ipering to the ex-

tremities, became common towards the close of ihe pagan

period. The late Celtic period in Britain was characterized

by serpent-shaped bracelets and massive armlets, with pro-

jecting ornaments of* soUd bronze and perforations filled

with enamel. In the Middle Ages bracelets were much

less commonly used in Europe, but the custom has con-

tinued to prevail among Eastern nations to the present

time, and many of the tj-pes that were common in Europe

in prehistoric times are still worn in Central Asia. A
treatise i)e .di-miV/w Veterum,hy Thomas BartoUnus, was

pub' '"hed at Amsterdam in 1676.
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BRACHIOPODA
THE Bbacbiopoda constitute an important and well-

defined class of Invertebrates, but the exact position

the group should occupy in that division of the auimal

kingdom is still a matter upon which anatomists have not

entirely agreed. For many years the species composing

the class were referred to the genua Anomia of the Lamelli-

branchiata, but, as was judiciously observed by Edward

Forbes, " a close examination shows that there is no rela-

tionship between them, but only a resemblance through

formal analogy." Milne-Edwards separated the Mollusca

into two great divisions, MoUusca and Molluscoida, and

in the last he placed the Brachiopoda, Folyzoa, and

Tunicata, an arrangement that has been followed by many

naturalists. Although the greater number of zoologists

have admitted the close connection existing between the

Polyzoa and Brachiopoda, considerable doubt has been

expressed with respect to the afiinities and position of the

latter in relation to the Tunicata ; moreover, a strenuous

effort has been made within the last few years by Steen-

strup, Morse, Kowalevsky, A. Agassiz, and others, to de-

monstrate that the afBnities of the Brachiopoda and Polyzoa

are with the Worms, and that they should form classes of

Annulosa, and be placed close to the Annelids.

According to Agassiz, the transition between such types

as PedicelUna to Membranipora and other incrusting

Polyzoa is readily explained from the embryology of

Thecidium, and, in fact, all incrusting Polyzoa are only

communities of Brachiopods, the valves of which are con-

tinuous and soldered together, the flat valve forming a

united floor, while the convex valve does not cover the

ventral one, but leaves an opening more or less ornamented

for the extension of the lophore. Both Gratiolet and

Hancock have expressed the opinion that the Tunicata are

in no way related to the Brachiopoda, and that we cannot

place these last and the Polyzoa along-with the Tunicata

in the same division. Gratiolet and some others have

considered the Brachiopoda to be allied to the Crustacea,

while even the asteridian affinities of the class have been

hinted at by King.

{, No doubt can be entertained, after perusing the admirable

memoirs by Morse and Kowalevsky on the einbrj'ology of

Terebratula, Terebratulina, Argiope, and Thecidium, that

the genera composing the class and Amphetrite possess

many important features in common, but almost any Inver-

tebrate groups might be annelidilized by overrating certain

points in their affinities. Mr Dull thinks that the general

conclusion with reference to the affinities of the Brachiopoda

'will be something like this. There is much reason for

supposing that all the Molluscs and MoUuscoids came from

the stock out of which the Worms have developed. Indeed,

'as Uuxley has said, they are only isomerous Worms with

many special modifications. It is natural, therefore, that

the oldest and lowest forms should retain many of the

characteristics of the oldest and most simple Worms, espe-

cially those which have been modified by a tubular habit.

But, on the whole, the modifications are so important that

we may continue to consider (if in the specializing tendency

of present study we can retain any general divisions of

Invertebrates) that the MoUuscoids and Molluscs do form

two groups somtwhat aside from others, and somewhat

more nearly related to each other than to the divisions

external to them. Therefore, although it may turn out

that the Brachiopoda constitute a cla.ss close to the Annelids,

it cannot bo denied that they possess many molluscan

characters that cannot be overlooked, and are, under any

circumstances, entitled by their importance and numerous

distinctive features to constitute a well-defined and separsU
class.

The name Beachiopod (/?pa;^i'<uv, an arm, ttoi's, jtoSos,

a foot) was proposed for the class by Cuvier in 1S05,

and hy Dumeril in 1809, and has since been very

extensively adopted. Blainville in 1824 proposed as a

substitute for the Cuvierian name that of PallioLran-

chiata {pallium, a mantle , branchiae, gills), on account of

the respiratory system being combined with the mantle on
which the vascular ramifications are distributed. Prof.

King has always adopted the latter name, and perhaps

rightly objects to Cuvier's on the ground that it is a

misnomer, for the two variously curved and cirrated

brachial or labial appendages, impropjrly designated as

arms or feet, were subsequently found not to subserve the

function of locomotive organs.

Before describing the varioai parts of the animal aijd Two curt-

its shell, it maybe as well t3 mention that it had been si""'-

many times suggested by Oweu, Bronn, Huxley, Gill, and

others, that the class could be advantageously divided into

two primary groups. Thus, for the first division, including

Lingula, Diaciiux, kc, the names Lyopomata (Owen, 1858),

Figs. 9-11.—Trftenterala,

Fio. \.— ^aldhimia cranxm. A. ventral, B, donil thIto

FlQ, 2 ~Rhi/uchonrUa pilltacca.

Fl03. 3 and 4

—

Thfcidium.
, , „

Fio. i—Sp<ri/tr. Uoisal valTe, ihowlng talcireous iplral coU»

Kio. 6.— Oil/li* calli^amma.
. „ , , ,

Kio. l.—lrplirna iratiittrsalii. A. ventraj, B, dorMl viUro.

Fig. 8.

—

Pioductut horrtdus

FlQ. 9.

—

LinyuUi pyramxdata i^fttr itofte)

Fio 10.—/JMCina Utmtltota. ..,>.. , ,

Fio. 1 1 — Ci <ini.i onomola. Interior o( ijorjal volte. «bo» log muscular InipiMuona

and lal>iai appciiilages.

Pleuropygia (Bronn, 1862), Inarticulata (Huxley, 1869),

Lyopomata (Gill, 1871), have been made use of; while

for the second divibion, comprising Terebraluta, Rhyn-

chonella, ic, the names Athropomata (Owen, 1858),

Apygia (Bronn, 1862), Articulata (Huxley, 1669), Arthro-



BRACHIOPODA 189

pomata (Gill, 1871) have been proposed. Prof. King, con-

sidering these nasies to be objectionable, and in some cases

iusdmissible on certain grounds, in 1873 substituted the

name Trelenterata for the first group, the intestine being

provided with an anal aperture, while the second group, to

which he gives the name of Clistenterata, would embrace

animals that are destitute of that organ ; but it must also

be remembered that the presence or absence of an anal

aperture has been ascertained in only three or four recent

g;nera, and that we are compelled, in a measure, to take

for granted that what we find to be the case in Lingula

and Terebratula is abo so in the many extinct families

fti;d genera of which the animal cannot be examined.

With the character above enounced, we generally find

Blructural modifications of the hinge and other differences

in the animal, and especially so in what relates to the

muscular system. In the opinion of E*rof. King the

absence of an anal vent in the Clistenterata makes them

inferior to the aniferous Tretenterates.

The animal of the Brachiopod is in all cases protected bv

• shell composed of two distinct valves ; these valves are

always, except in cases of malformation, equal-sided, but

n t equivalved. The valves are, consequently, essentially

symmetrical, which is not the case with the Lamellibran-

cldata or Conchifera,—so much so, that certain Brachiopod

sliells received the name Lampadei, or lamp shells, by

some early naturalists ; but while such may bear a kind of

rfijcmblance to an antique Etruscan lamp, by far the larger

number in no way resemble one. The shell is likewise

c:ost beautiful in its endless shapes and variations. In

seme species it is thin, semi-transparent, and glassy,

ill others massive. Generally the shell is from a quarter of

an inch to about four inches in size, but in certain species

it attains nearly a foot in breadth by something less in

liagth, as is the case with Productas giganteus. The
valves are also in some species very unequal in their

respective thickness, as may be seen in Productiu Llangol-

Unais, Davidsonia VerneuiHi, kc, and while the space

^':lotted to the animal is very great in many species, as in

Terebratula sphtBroidalu, it is very small in others belonging

to Siropfuimena, Leptcena, Chonetes, kc. The ventral valve

IS usually the thickest, and in some forms is six or seven

times as great as the opposite one. The outer surface of

many of the species presents likewise the most exquisite

eculpture, heightened by brilliant shades, or spots of green,

ted, yellow, and bluish black. Traces of the original

>;olorj have also been preserved in some of the fossil forms

;

radiating bands of a reddish tint have been often seen in

well-preserved examples of Terebratula hastata, T. taculru,

T. communis, T. biplicata, and of several others. Some
specimens of T. camea are of a beautiful pale pink colour

when first removed from their matrix, and E. Deslongchamps
has described the tint of several Jurassic species.

The valves have been distinguished by various names,

but those of dortal and ventral are in most general use.

The ventral valve is usually the largest, and in many
genera, such as Terebratula and' Rhynchonella, has a
;irominent beak, with a circular or otherwise shaped
.lerforation or foramen at or near its extremity, partly

completed by one or two plates, termed a deltidium.

Through the foramen passes a bundle of muscular fibres,

termed a peduncle, by which the animal is in many
species attached to submarine objects during at least a
portion of its existence. Other forms show no indication of

ever having been attached, while some that had been moored
by means of a peduncle during the early portion of their

existence have become detached at a more advanced stage

of life, the opening becoming gradually cicatrized, as is so

oftetl seen iu Strophomena rhomboidalis, Orthcsina anomala,

dec Lastly, some species have adhered to lubmarine

objects by a larger ot smaller portion of their ventral valve,

as is the case with many forms of Crania, TAecidiuxn,

Davidsonia, kc. Some Cranias are always attached by

the whole surface of their lower or ventral valve, which

models itself and fills up all the projections or depressions

existing either on the rock, shell, or coral to which it

adhered. These irregularities are likewise, at times,

reproduced on the upper or dorsal valve. Some species of

Strophalosia and Productus seem also to have been moored
during life to the sandy or muddy bottoms on which they

lived, by the means of tubular spines of greater or lesser

length. The interior of the shell varies very much according

to families and genera. On the inner surface of both valves

several well-defined muscular vascular and ovarian impres-

sions are observable ; they form either indentations of

greater or lesser size and depth, or occur as variously

shaped projections. In the Trimerellidce, for exampla
some of the muscles are attached to a massive or vaulted

Figs. 12-18.

Fio. 13.— Waldheitnia flarucnu. Interior of veatrol vaJve. /. fonunen : d, dclU.

dlam; (, teeth; a. jiddoctor lnipr«55lons (= occJusoi'S. /fantodt); e, iUTftric*tor

(= cjrdiDal tnoscleo, JTinv. = muscles dldacteuji priDcipaui. Orattoltt) i c*.

scoessory divaiicstors <muAcle£ ilducteun accc&fioires, Orattolel); b. TeDtTAl

adjtutor t= Tentr&l peduncular musclos, or mosples du pedonculu fiili mptirl

etiiT, Omtioltt): f. peduncular muade.
Pro. 13.— V(M/ieimia Jtaretcent. Interior o( dorsal Talve. f, c*, cardinal proCMi.

V. V. blnKe-plate; t. dental sockets: t. loop; 9, crura; a, a', adductor lmprc»
siODS; e, acceaeory dlvartcator; b, peduncle muscled; u, septum.

Flo. H.— tPaldheimiaJlavucfm. Longitudinal flection of valves. A, ventral. &
dor?;al valves; 1. loop; g, crura; u, septum; c, cardinal process.

Fto. 16.

—

TerebratiUa vilrea. loteiior of doraal valva f, loop; &, blDge-ptale; c
cardinal process.

Flo. 16.—Loop of Ttrebratuiina cajnit itrytntis.

F'ic. 17.—LougltudinaJ section of XrtYftf-afe.Va dorjato. (References as ll. n^ 14.)

Flo. 18.—LoDgftadinal section of Uti^at pumitut.

platform situated in the medio-loogitudinal region of the

posterior half or umbonal portion of ^both valves. In

addition to these, there exists in the Interior of the dorsal

valve of some genera a variously modified, thin, calcified,

ribbon-shaped lamina or skeleton for the support of the

labial or brachial appendages ; and so varied, yet constant

in shape to certain species is this laminal apophysis, that

it has served as one of the chief characters in the creation
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of bota recent and extinct genera. The apophysis is

more or less developed in some genei-a than in others. In

certain forms, as in Tuebratula and Terebratulina, it is

short and simple, and attached to a small divided hinge-

plate, the two riband-shaped lamina being bent upwards in

the middle (fig. 15). The cardinal process is prominent,

and on each side of the hinge-plate are situated the dental

sockets ; the loop in Terehratulina becomes annular in the

adult by the union of the oral processes or crura (fig. 16).

In Waldheimia it is elongated and reflected ; the hinge-

plate large, with four depressions, under which originates a

mesial septum, which extends more or leas into the interior

of the shell (figs. 13 and 14). In Terebrateila the loop is

attached to the hinge-plate and to the septum (fig. 17).

In Megerlia it is three times attached, first to the hinge-

plate, and then to the septum by processes from the diverging

and reflected positions of the loop. In Mac/as the

apophysary system is composed of an elevated longitudmal

septum reaching from one valve to the other, to which

are affixed two pairs of calcareous lamellae, the lower ones

riband-shaped ; attached first to the hinge-plate, they after-

wards proceed by a gentle curve near to the anterior portion

of the septum, to the sides of which they are affixed , the

second pair originate on both sides of the upper edge of

the septum, extending in the form of two triangular anchor-

shaped lamellae (fig. 18). In Bouckardia the septum only

is furnished with two short anchor-shaped lamellas. Many
more modifications are observable in diflTerent groups of

which the great family TerebratulidcB is composed, and
which will be found fully described in Davidson's and other

authors' works on the Brachiopoda. In Thecidium (figs.

3, 4) the interior of the dorsal valve is variously furrowed

to receive a testaceous ridge folded in two or more lobes.

In the family Spiriferidce there are two conical spires

directed outwards, and nearly filling the cavity of the shell

(fig. 5) ; while in Airt/pa the broad spirally coiled lamellce

are vertical, and directed towards the centre of the valve.

In the RhpichonellidcE there are two short slender curved

lamina, while in many genera and even families, such as

the Produdidce, Strophomenidce, Lingulida:, Disdnidce,

(tc, there exists no calcified support for the labial

appendages. The ventral valve in many of the genera is

provided with two curved hinge-teeth, which fit into

corresponding sockets in the opposite valve, so that the

valves cannot be separated without breaking one of the

teeth. Nearly aU the genera composing the division

Clistenterata have their valves articulated, while those

forming the Tretenterata have theirs kept in position by
the means of muscles especially adapted to that purpose

;

but in one of the most natural groups, viz., that of the

Produclidce, we find genera presenting both conditions.

The intimate structure of the shell has been minutely

investigated by Dr Carpenter, Prof. King, Dr Gratiolet,

aiid several others, and been found to be distinct from that

of the Lamellibranchiata and Gasteropoda. Dr Carpenter

informs us that there is not in the shell.of the Brachiopoda

that distinction between outer &nA inner layers, either in

structure or mode of growth, which prevails among the

ordinary bivalves ; that it seems obvious, both from the

lature of the shell substance and from the mode in which
it is extended, that the whole thickness of the Brachiopod

sTiell corresponds with the outer layer only of the

Lamellibranchiata ; and that he lias occasionally met with a
second layer in recent Terebratul<e, within the earlier

portion of the shell, but confined to only a part of the

surface instead of extending beyond it. In some families

"omposmg the Clistenterata it consists, according to Prof.

King, of three divisions, the innermost and middle ones,

which constitute the entire thickness of the valve, being
calcareous with a prismatic or fibrous structure, while tlio

oute divisions would consist of a very thin meinhrane.

The innermost and intermediate divisions are In some
families traversed by minute tubular canals, which pa-ss from
one surface to the other, for the most part in a vertical

direction, and at tolerably regular intervals, but just before

terminating near the outer furface of the epidermis their

orifices suddenly become dilated, the lower half of the canals

being often considerably smaller in diameter than the upper
half. The canals are occupied by caecal processes proceed-

ing from the mantle or the fleshy covering of the animal.

Their function is, according to Dr Carpenter, branchial

or subservient to respiration ; but if there exists an outer

epidermis, as described by King, which covers their ex-

panded terminations, there would be no communication

between the surrounding sea water and the mantle. 1 n

the Rhynchonellidce and in some other families the shell

structure would, according to Dr Carpenter, consist of

flattened prisms of considerable length, arranged parallel

to each other wi^ii great regularity, and obliquely to the

surface of the shell, the interior of which is imbricated by

their outcrop. In certain genera, such as Ltiu;ida and

Dtsctna, no canals traverse the shell from the inner to

the outer surface. The shell structure, according to Dr
Gratiolet, would consist of two distinct elements, that is

to say, a corneous or horny animal substance, p^id a

testaceous one ; these occur in alternate layers of unequal

thickness. ..The testaceous layers recall the structure

observable in the Terebratulidae, being traversed by

numerous canals of extreme or microscopic minutenc^.

As Mr Woodward observes in his excellent manual of the

Mollusca, Prof. Huxley has suggested that the caca are

analogous to the vascular processes by which ia many
Ascidians the tvnic adheres to the test, the extent o/ which

adhesion varies in closely allied genera. It seems, however,

strange that these tubular perforations should not have

been essential to the species of every family composing the

class if they are really subservient to respiration. The
subject will therefore demand further consideration.

The anatomy of the Brachiopoda has been the subject of S.v.
i

elaborate investigations by Cuvier, Vogt, Huxley, Hancock, of tii«

Gratiolet, Woodward, Deslongchamps, King, and others,
^'^"

while of late years much light has been likewise thrown on

the embryology and early stages of the groups by

Steenstrup, Lacaze-Duthiers, Morse, F Miiller, Osctt

Schmidt, M'Crady, Kowaicvsky, and others. Some
differences in opinion, it is true, have been and still are

entertained with respect to the exact function to be aX\ \

buted to certain parts of the animal, but on all es8ent:,-il

questions there is a pretty general agreement.

According to Morse the Brachiopoda are reproduced by

eggs, generally kidney-shaped and irregular, which are

discharged from the anterior margin of the shell, and drop

just beyond the paUial membrane, hanging in clusters

fjom the seta;. Some uncertainty has prevailed as to

whether there is a male and female individual. Lacazc-

Duthiers and Morse state that the sexes are separaie, and

describe them as such in Thecidium and Terebratulina. and

the French zoologist goes so far as to suggest that a differ-

eiice IS even observable in the shell, but the statement

requires verification. Prof. Morse describes the embryo ol

Terebratxdina with great minuteness during its six sta:;c.s

of development. It is divided into two, three, or fouj

lobes clothed with vibratile cilia, and before becominc

attached fewims or whirls head foremost by means of

nbratile cilia which cover the body. The same distin-

guished American zoologist describes with equal care t:;e

formation of the shell from its first stage of developrntut

to the adult condition. • Lacaze-Duthiers alludes to twoai.'i

four eye spots in the embryo of ?7ira'(ii«m, and states t!.-.';

the animal appears to be in some measure sensible to light.
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The ooutn conducts by a narrow ceao^jliagus to a simple

swuiacli which ;s s:irrouaded by ( large grauulated liver.

Owen 3 " hearts " have been found to be oviducts, while

the true heart consists of a pjTiforra vesicle appended to

the dorsal surface of the stomach. The digestive organs and
viscera, as well as the muscles, which take up onl/ a small

place m the neiglibourhood of the eak, are separated from

the groat anterior cavity, and protected by a strong membrane
in the centre of which the mouth : situated. The nervous

system consists of a principal ganglion of no great size.

Both valves are lined by a delicate membrane terqaed the

jallium or mantle ; it secretes the shell, and is generally

fringed with horny bristles or setae. It is composed of an

outer and inner layer, between wh ch are situated th6 hlodd

channels or lacunas ; in fact, all he internal parts of "the

shell are lined by the inner layer of the mantle, wifli the

exception of the spots where the muscles attach themselves

to the shell. The outer layer Hues closely the inner sur-

face of the valves to which it adheres, and in those species

in which the shell is traversed '^y canals there exist, on

the surface of the mantle facing Ihe inner surface of the

valves, corresponding short cyHn Vical membranous pro-

jections or lacunes, which inse t themselves into the

email tubular orifices that traverse the i hell. Tho caecal

prolongations do not exist in those genera, such as Rkya-

tkonella, where the shell is deprived f ' u jular perforations.

The inner layer is rather thicker than the opposite one, and
IS covered with vibratile cUia. .A s staled by Nicholson and
other anatomists, tho blood channels form a remarkable

•ystem of more or leas branched tubes, anastomosing with

one another, and ending ii> the caeca! sxtremities. This,

which has been termed by Huxley the arterial System, com-
municates with the perivisceral cavity b,' means of two or

(our organs, which are called pseudo-hearts, and which
were at one time supposed to be true hearts. Each pseudo-

heart is divided into a narrow, elongated external portion

(the so-called "ventricle"), which communicates, as Hancock
has proved, by a small apicial apertuie with the pallial

cavity; and a broad, funncl-slaped lo-called "auricle,"

communicating on tho one hand by a co istricted neck with

the so-called " ventricle," and on the otl er by a wide patent

mouth with'a chamber which occupies most of tho cavity

of the body proper, and sends more or leas branched
diverticula into the pallial lobes (Huxley). The channels

vary in their dispositions and details in different genera, and
as they project to some small extent, leave corresponding

indentations on the inner surface of tho shell, so that their

shape and directions can very often be traced on fossil and
extinct genera as well as if the animal was still in lifo;

this may be seen in the numerous illustrations appended to

Davidson's and other authors' works treating of fossil

Brachiopoda. There aro usually four principal arterial

trunks in each lobe of tho n-antlo; the two/central ones
run direct to the front, near to which they bifurcate,

while the outer ones give ofT at intervals on the side

facing the lateral margin of the valves a series of bninches
which bifurcate several times. It has been observed by
Hancock that tho inner lamina of the mantle, and more
particularly that portion of it forming the floor of the great

pallial sinuses, will undoubtedly assist in punfying the

blood. In 1854, in his review of Davidson's great work
on British fossil Brachiopoda, Oscar Schmidt called atten-

tion to an important anatomical omission, namely, the

existence of a vast number of microscopic, flattened, cal-

careous, denticulated plates or spiculae on certain parts of

the surface of tho mantle, and destined, no doubt, to stiffen

and protect the portions that contain them ; and it was,

moreover, observed by Hancock, and afterwards by Des-
longchamps, that these calcareous plates are not to be
found equally distributed over all the surface of the

mantle, but only in those portions lu connection with iho

great lacunes or veins, the labial appendages, and the

perivisceral cavity. These spiculae do not appear to be

present in every species, and are totally absent in Lingnla,

Rkynchonella, and others. Deslongchamps ob.serves that

if we examine the genera Kniussuia, IWebratula, Terebra-

tnlina, Megerlia, aiul Platydia, we have a seiies wherein

the number and consisteuce uf the calcareous portions

increase in a very rapid manner, and that the spicules lie

over each other several times, le;idingtlie observers by insen-

sible degrees to 7'headtuin, in which the spicula; are

soldered together, and incvust the mantle to such an.

extent that it is no longer distinct from the shell itself.

The brachial ap-

pendages are a pair

of singular organs

eminently charac-

teristic oi the 15i'a-

chiopoda , they

often are more cor-

rectlytermed labial

appendages on ac- ,c^
count of each mein- ,

',fe
ber being a prolon-

gation of the lateral

portion of the lips

or margin of the

mouth. The Lamel-

libranchs or Con-

chifera have analo-

gous appendages, Fis. 19.

but very much less Waldnnmiajlarncrnt Imcilorof Jor-nltsWe. tosbow

dpvplnnpH Thpv >1c position of Ilia labial iiijpeiid»gi-.H lApoillunaluuvciupcu. tucy
,^^ , ,j,^^ ^, jijj, ^^ j^jj, rcmoti-d 10 sho* Ilia

assume different bnclllll membraao and a poniou of Ibo spiral ea-

shapes in ditlerent

genera, and are supported, or otherwise, by the more or

less complicated skeleton already described. The labial

appendages, whatever may be the shape and convolution"

they may assume,

fill the larger por-

tion of the cavity

of the shell in front

of the visceral

chamber ; they are

formed of a mem-
branous tube,

fringed on one

side with long

flexible cirri, and
occupy almost the

whole of the pallial

cavity, but were not

capable of being

protruded in those

families in which

they were folded

back upon them-

selves and support-

ed by a calcareous

skeleton, as in

Waldkeimia, Tere-

bratella, Megerlia,

&c. Barrett, who
has examined the animal of Terebratulina capnt serpmtts

in life, states that it showed more uf itself than WaUl-
hcimia cranium, which might be supposed from the labial

appendages being in the first very slightly supported by
a small loop. Barrett observed, likewise, that it protrude*
its cirri further, that the cirri on the reflected part of tbii

brachial appendage are shorter thin on the first part nnd wefa

Watdheintia fiavftctni. Longllntlliial section wlto a
portion of tho animal d, h, brnchtal appendages;
o, adductor; tec', diTarlcator musclt-s; f, septum
r. inouth; f, ejttremlty of ajmientaiy tube. Ttia
peduncular muscles bave been pui7)osely omltud.
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Fig. 21.

HhynthoneJIa psittaefa. Interior of dorBa] vajve.

i, eocketa; 6, dental plates; V, roouth; de,

labltil appendage in Its natural position; li,

appendage extended or unrolled.

almost constantly in motion, and often seen to convey small

particles to the chancel at their ba^e, and that the cir_; are

bent up when the brachial appendages are retracted, bv.t are

generally uncoiled and straightened when the shell is opened,

before which the animal has often been obsejved to protrude

a few of its cirri,' and move them about to ascertain if any

danger threatened. In RhynckoncUa, where the elongated

spiral labial appendages are slightly supported only at theiV

origin by two shtjrl calcareous processes, they can at the

will of the animal, according to Owen and Morse, be unrolled

«nd protruded to some
tlistance beyond the

margins of the valves,

and when forcibly

stretched out they are

said to be more than

ft)ur times the length of

theshell.and tosupporf

some 3000 cirri. We
may mention, likewise,

I hat Otto Frederick

Miiller, having dredged

:froin the Lake of Droe-

oack, in Norway, a

tiumber of Terebratvlce

^probably belonging to

Jihytichmella psitlacea\ and placed them in a glass of

jvater, he observed that they gracefully extended' their

spirally coiled brachial appendages. It must, however,

remain for ever uncertain whether, in the extinct genera

Spirifera, Atrypa, and others, in which the spirally coiled

fleshy labial appendages were supported throughout their

entire length by a calcified skeleton, the animal could

protrude them beyond the margin of the valves. In some
families

—

Rhynchonellidce, Productidae, and others—these

organs are spiral and separate ; in many the separation is only

at their extremities. There can be very little doubt that

these elegant organs, provided as they are v/ith cirri and

cilia, are not only instrumental in conveying microscopic

organisms to the mouth, which, as seen in fig. 19, is situ-

ated between the appendages at their origin, but are like-

wise subservient t6*fhe functions of respiration. ' Hancock
observes that to prove that the brachial organs subserve the

function of gills, as well as that of sustentatioh, it is only

nefessary to refer to the manner in which the blood circles

round the labial appendages and is carried to the cirri, but

more particularly to its circulating through these latter

organs, and returnmg direct from them to the heart.

As the number and pi!isition of the muscles differ

materially in the two great divisions into which the

Brachiopoda have been grouped, and to some extent also

in the different genera of which each division is composed,

it may lie desirable to treat this subject under two separate

heads. Unfortunately almost every anatomist who has

written on' the muscles of the Brachiopoda has jiEOposed

different names for each muscle, and the confusion thence

arising is much to -be regretted. In the Clisteutcrata,

of which the genus Terebratula may be taken as an example,

five or six pairs of muscles are stated by Hancock, Gratiolet,

and others, to be connected with the opening and closing

of the valves, or with their attachmeut to or movements
upon the peduncle. First of all, the adductors orocclusors

consist of two muscles, which, bifurcating near the centre

of the shell cavity, produce a large quadruple impression

on the internal sijrface of the small valve (fig. 13, a, a),

and a single divided one toiv-ards the centre of the large or

ventral valve (fig. ' 12, a). The function of this pair of

muscles is the -closing of the valves. Gratiolet, who has

likewise described with great minuteness the muscles of the

Brachiapoda, informs us that those which close and open

the yalvcs were the only ones known to Paltas," but that he
defined their position and functions clearly. The same
was done- by Blainville and Quenstedt^ but the absence
of good figHres .caused much uncertainty to prevail.. This

Fig. 22.

Watdheimia fiavaofns. Diagram showing the muscular system {afttt Banmci)
M. ventral, N, doreal valve; i. loop; V, mouth; Z, extremity of inteatlne; t\

adductor; f, rfivaricatora ; d, accessory divaricatora; b, Teotrel adjnators; 6
pedoncularmusclea; 6", dorsal adjustors; P, peduncle.

deficiency was subsequently supplied by Hancock and
Gratiolet's admirable illustrations. Two other pairs have

been termed divaricators by Hancock, or cardinal mutchi
("muscles diducteurs '' of Gratiolet), and have for function

the opening of the valves. The divaricators proper are

stated by Hancock to arise from the ventral valve, one .on

each side, a little in advance of and close to the adductors,

and after rapidly diminishing in size become attached to

the cardinal process, a space or prominence between the

sockets in the dorsal valve. The accessory divaricators are,

according to the same authority, a pair of small muscles

which have th^r ends attached to the ventral valve, one on

each side of the median line, a little behind the united basis

of the adductors, and again to the extreme point of the

cardinal process. Two pairs of muscles, apparently con-

nected with the peduncle and its limited movements, have

been "minutely described by Hancock as having one of their

extremities attached to this organ. The dorsal ac^justors

are fixed to the ventral surface of the peduncle, and are

again inserted into the hinge-plate in the smaller valve.

The ventral adjustors are considered to pass from the inner

extremity of the peduncle, and to become attached by one

pair of their extremities to the ventral valve, one on each side

of and a little behind the expanded, base of the divaricators.

The function qf these muscles, according to the same
authority, is not only that of erecting the shell, they serve

also to attach the peduncle to the shell, and thus effect the

steadying of it upon the peduncle. Gratiolet describes the

peduncle with great care and states it to be composed ol

two portions— Ist, of a horny sheath formed of concentric

epidermic Layers, very analogous to that which Vogt has

described in Livgula ; and,2d, a fibrous stem enveloped by

the sheath. This stem, composed of tendinous fibres, is fixed

by its free extremity to different submarine objects; the

other extremity passes through the foramen, ami is ended
by a bulbtius projection.

Such is the general arrangement of the shell mtlscles io

the division composing the articulated Brachiopoda, making
allowance for certain unimportant modifications observable

in the animals composing the different families and genera

thereof. Owing to the strong and tight interlocking of the

valves by the means of curved teeth and sockets, many
"Species of Brachiopoda could open their valves but slightly.

In some species, such as l^hccidium, the animal could raise

its dorsal valve at right angles to the plane of the ventral

one (fig. 4).

In the Tretenterata, of which LingvXa and Discina may
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be quoted as examples, tbe myology is much more com-

plicated, and aaatqmists have differed considerably in their

respective views dencerning the function of some of the

muscles. They have been carefully described by Owen,

Vogt, Hancock, Gratiolet Woodward, and others, and more

Figs 23, 24.

Cingula anatina 23, Intel loi' of ventroj valve: 2i. interior of dorsal valve la/tei

King), g, umboiial muscukir Impreaalons (open valves) ; h, central tousclea
(close valves): i, transiaedial or sliding muscles; b. psdetal band: ), k, i,

lateral muscles (>, anterlors : t. middles : I, outsiders). enabUog the valves to move
forward and backward on each otber

recently by King, whose views seem to carry with them a

greater degree of plausibility Of the shell or valvular

muscles be makes out five pairs and an odd one. and
individualizes their re-

spective functions as fol-

lows :—Three pairs are

/ai«j'a/, having their mem-
bers limited to the sides

of the shell , one pair are

transmedians, each mem-
ber passing across the

middle of the reverse side

of the shell, while the odd

muscle occupies the ura-

bonal cavity. The cen-

tral and umbonal muscles

effect the direct opening

and closing of the shell,

the lateral's enable the

valves to move forward

and backward on each

other, and the transme-

dians allow the similar

extremities (the rostral)

of the valves to turn from
each oilier to the right

<»r the left on an axis

eubcentrically situated,

that IS, the mediotrans-
verse region of the dorsal

valve. It was long a mat-
ter in discussion whether
the animal could displace

its valves sideways when
about to open its shell,

but this has been actually

observed by Professors

Semper and Morse, who
saw the animal perform the operation.

Fig. 25.
Linguta anatina. Diagram sbowlog the mus-

cular system (^/t^** //anroc*i Tlie leltevs
Indicate the muscles as in tiga 23 and 24.

A, dorsal, B. ventral valve; p, peduncle;
e, hcAit; a, alimentary tube; s. anal
aperture

They mention that
it is never done suddenly or by jerks, as the valves are at

first always pushed to one side several times and back again

on each other, at the same time opening gradually in the

transverse direction till they rest opposite to one another
and widely apart. Those who have not seeb the^ammal in

life, or who did not believe in the possibility of the valves

crossing each other wilh a slight obbquity, would not consent

to appropriating any of its muscles to that purpose, and
consequently attributed to all the lateral muscles the simple
function of keeping the valves in an opposite position, or

holding them adjusted We have not only the observations

of Semper and Morse, but the anatomical investigations of

King, to confirm the sliding action or lateral divarication

of the valves of Lxngula.

In the Chstenterata, where no such sliding action of the

valves was necessary or possible, no muscles for such aD
object were required, consequently none took rise from tht

lateral portions of the valves as in Linguta , but in an
extinct group, the Trimerellida:, which seem to be some
what intermediate in character between the Tretenterata

and Chstenterata, have been found certain scars, which
appear to have been produced by rudimentary lateral

muscles, but it is doubtful (considering the shells are fur-

nished with teeth, though but rudely developed), whether
such muscles enabled the valves, as in lAngula, to move
forward and backward upon each other We do not yet

possess any reliable observations as to the manner in which
Discina opens its valves, but Mr Barrett, who observed

Crania in life, informs us that the "valve opens by moving
upon the straight hiuge, without sliding the valve. There
are muscles connected with other portions of the animal in

both groups, such as the parietal muscles, strongly defined

m the Tretenterata, and distinctive peculiarities of the

peduncle, but the limited space at our disposal will not

admit of entering upon further anatomical details.

The Brachiopoda all inhabit the sea, and are supposed te

have attained their full growth in a single season A. vast

amount of important and accurate information has been

cuUected during the past ten years with respect to the

geographical distribution of recent species, as well as-to th»

marine depths they inhabit or prefer This important

knowledge is mainly due to the numerous well conou^ted

and equipped dredging expeditions carried on by private

individuals and by the Governments of the leading mari-

time states. It would not be possible to give here th»

names of all those naturalists who have contributed to this

portion of our information, but we cannot pass over those

of Edward Forbes, J O. Jeffreys, VV B. Carpenter, W H.
Dall, VV Thomson, E Suess, A Adams, H, Cuming, <tc.

Previous to these investigations the data we possessed with

respect to the habitat and ranges of depth were in most
cases vague and unsatisfactory. It has been ascertained

-that the Brachiopoda are much localized, and usually

occur in great numbers in their favourite haunts. Jeffreys

does not believe that the habitat of any Invertebrate animal

.is affected by bathymetrical conditions, and that the same
species will occur at various depths. We can say nothing

certain with respect to the ranges of depth at which the

extinct species lived, but some idea as to their probable

depths can be surmised from a study of the recent species

As far as our present iiitormation will carry us the

Tretenterata do not appear to have been found at a
greater depth than 1360 to 2000 fathoms. Jjingxda
abounds in particular haunts at about half the tide-mark,

and partly buried in mud, or at depths varj'ing from three or

four inches from the surface of the sea to seventeen fathoms.

Prof. Morse describes a species which he found in vast

numbers in a sand shoal at low water ; the peduncle, .tix

times the length of the shell, was partly encased in a sand
tube (fig. 9). He observed likewise that this species

(Lingalu pt/ramidata) had the power of moving over the
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iand by the sliding motion of the two valves, using at the

same time the fringes of setoe, which swing promptly back

and forth like a galley of oars, leavmg a peculiar tract in

the sand.' In the motion of the setae he noticed the impulse

commencing from behind and running forward. Discina

has been found attached to stones at low water mark,
and dredged from depths ranging from 5 to nearly 2000
fathoms. They are very often clustered together in vast

numbers, each adhering by its peduncle to the surface of

the shell of its neighbour, one above the other, till they
form a living mass of considerable breadth and thickness.

Crania is found in great numbers adhering to stones

and shells at depths of from 18 to 530 fathoms. The
genera and species of the Clistenterata live at depths
ranging from about half tide mark to that of 2G00 fathoms.

Terebratulina caput serpentis was found by the late R. T.

Loweliviry attached to rocks at low water mark on a
part of the Scottish coast, where the tide falls only
a few feet, but the same species has been dredged
alive from depths varying from 3 to upwards of 150
fathoms. Prof. Jukes got immense numbers of specimens
of Waldheimia flavescens or AtistraUs while boating in Aus-
tralia ampng the reefs. They were merely washed by the
tide, and he gathered them with his hand like limpets on
the shore. M. Vdlain picked up a small species of Kraus-
eina in vast numbers on the shore in the interior crater of

the island of St Paul, the shell being alternately covered
with water and left dry at every tide. Kraussina rubra,
from the coast of Natal in South Africa, was described by
Dr Gray as having been found attached iu great numbers
to ascidia and stems of sea-weeds, and Mr Jeffreys had
also previously noticed a small European species similarly

fixed to sea-weeds. In general, however, it may be said

that the larger number of species inhabit depths varying
from 5 to 300 or 400 fathoms. Several species live

attached to coral reefs. Waldheimia cranium has been
obtained from depths varying from 160 to 228 fathoms.
Barrett and Jeffreys state that Terehratvlina caput serpentis

manifested a remarkable power and disposition to move on
its peduncle, and that it was incessantly opening and fold-

ing its brachial appendages, and drawing in and sucking
in, by means of the whirlpool thus caused, every an imalcula
within its influence.

It is now necessary to say a few words with reference to

the classification of the Brachiopoda, and in drawing up
any scheme of arrangement due regard must be paid to

the extinct forms, which vastly outnumber those of the pre-

sent seas. The first species belonging to the class were
imperfectly and quaintly described as well as figured by
Fabio Columna as far back as 1606. Since then so many
palaeontologists have contributed to the elucidation of the
fossil species that it would not be possible to give all their

names ; we must not, however, omit to record those of

Linnneus, Defrance, Von Buch, Alcide D'Orbigny, De
Blainville, Sowerby, Barrande, De Verneuil, Deslongchampa
(father and son), De Koninck, E. Suess, W. King, E, M'Coy,
J. Hall, Billings, Dalman, Dall, Fischer, Pander, C. Moore,
Eichwald, Kutorga, Keyserling, Sandberger, Soquenza,
Salter, Morris^ Meek, and Davidson.

Various schemes of claasil5cation have been proposed,

but none as yet can be said to bo more than provisionally

satisfactory, because before one can classify it is necessary
to understand all the characters of the species one has
ito -arrange in their more or less natural groups, and wo
are not yet in possession of all that necessary informa-
tion.

In 1853 Davidson divided the Brachiopoda into eight

families, comprising twenty-four-genera and about as many
enb-genera, but during the years that have elapsed from
that to the present time, about seventy more genera and

sub-genera have been described, so that as many as on*
hundred and twenty-three so-termed geiicrn have now to be

classed into their respective families, a task which has not

yet been satisfactorily accomplished. It is, however, very
probable that the number above given has been exagcerated,
and that when our knowledge has increased, some of thera
will have to be placed among the synonyms.

It will be necessary in every scheme of classification to
admit the two great divisions Tretenterata and Clistenterata.

The Tretekterata would comprise the famihes Lin-
gulidae, Discinidce, Craniadce, Tnmerellid<je, and perhaps
one or two others.

The Clistenterata would include the families Tere-

bratulidce, Thecidcedx, Spiri/eridte, Rhynchonellidae, Penta-
meridce, Sirophomeridce, Ortkidce, Productidce, and perhajjs

two or three others that will have to be characterized. By
far the larger number of described genera and species

would find their place in this last great division and the

above-named families. We will now very briefly notice

some of the characters of the families above indicated.

Tretenterata—Family 1. Lingididce.—Shells gene-
rally either oblong or circular, with a peduncle, sometimes
of considerable length, passing out between the valves or

through a narrow channel in the hinge margin ; textiire

horny ; no calcified supports for the labial appendages ; tho
fleshy spiral coils directed upwards. This family would
comprise the following genera: Lingula, LinyuleUa, Lin-
gulops, Lingulepis, Glollidia, Alonobolina, Obolus, Obotella,

Dignomia, Schmidtia, Acritis, Volborthia, ic. Linguldla
is one of the oldest known types of animal life, while Lingu/i'

appeared for the first time about the middle of the Cam-
brian period, and has continued to be represented up to the

present time.

Family 2. Discinidce.—Shells more or less circular or

oval shaped, attached by a peduncle passing through i
foramen in the ventral valve ; shell calcareous or horny

;

setffi extremely long, barbed with cilia of great length ;

labial appendages fleshy, curved backwards, with small

terminal spire directed downwards as in Crania (fig. 11).

Genera

—

Discina, Trematii, Discinisca, Kiitorgina (?),

Acrotrata (1), Siphonotrata (V). Discina appeared about tho

middle of the Cambrian period, and has continued to exist

up to the present time.

Family 3. Craniadce.—Shells orbicular or limpetrlilce,

entirely free or attached by a greater or les-ser extent of tho

under surface of their ventral valve ; labial appendages

spirally coiled, directed towards the bottom of the dorsal

valve (fig. 11); shell calcareous, perforated by minute

canals. Genera

—

Crania, Craniops, Craniscus, Pholidops.

The genus Crania appeared for the first time during the

Silurian period, and has continued to be represented up to

the present time.

Family 4. Trimerellidce.—Shells transversely or longitu-

dinally oval ; ventral valves usually the largest and flattest,

with a more or less developed beak and area ; ventral

valves generally the most convex ; hinge rudely or faintly

dentary ; all tho genera arc provided with a solid or

vaulted muscular platform in tho interior of both 'valves

;

no calcareous support for the labial appendages ; shell

calcareous, and in two of tho genera very massive. All

the forms are extinct. Genera

—

Trimcrella, Monomtrclta,

Dinobolus. The species of this family are restricted to the

Silurian period.

Clistenterata—Family 5. Terehrattdidoe.—Shells very'

variable in shape, with a prominent beak, truncated by a

circular perforation, partly completed by a dcltidium in

one or two pieces ; labial appendages united to each other

by a membrane, variously folded upon themselves, and in

some genera spiral at their extremities. These appendage*,

are entirely or partially supported by a calcifled procissa,
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•i„adiiuug great variety of shape (figs. 1, 12 to 20, and 22).

\.\i the species lived attached tu submarine bodies by the

iieans of a peduncle. Shell structure punctated. Genera

—Terebratula, Terebratulina, Terebratella, Waldheimia,

Sl^gerlia, Kraussina, Kingina, Terebnrostra,Afagas,JJanma,

iiouchardia, Plaiidia, Argwpe, Cistella, Beitsieiarta, Zel-

lama, Gwi/nia, Macandrevia, Diclasma, Megantheris,

St>-ingocephalus, Tropidolepis (T). Terebratula appeared at

the ctinclusion of the Silurian period, and continues to be

represented up to the present time, but the larger number
of genera have had a very limited distribution in tune.

Family 6. Thecidcedce.—Shells small, thick, varied in

shape, attached by a larger or smaller portion of the shell

substance of their ventral valve ; area flat ; deltidium

indistinct ; valves articulated ; loop in the dorsal valve

folded into two or more lobes lying- in hollows of corre-

sponding shape excavated in the substance of the valve

(figs. 3, 4). This loop, or apophysary ridge, supports the

brachial membrane, whose thickened cirrated margin is

apparently attached to the inner sides of the grooves , shell

structure punctated. Only one genus, Thecidium. It apr

peared in, the Trias, and has continued to be represented

up to the present time.

Family 7. Spiriferidce.—Shells variable in shape, ovate,

elongated or transverse trilobed, with the hinge-line at

times straight and extended into wing-shaped expansions
;

valves articulated, with or without a flattened area in

ventral valve ; animal free or attached during at least a

portion of its existence by the means of a peduncle, or by

muscular fibres issuing from an angular or circular foramen

in the beak or area of the ventral valve ; dorsal valve

internally furnished with two calcareous spiral processes,

connected in different manners, and directed outwards

towards the sides of the shell (fig. 5). These processes

afforded support to the brachial appendages. This family

composes the following impunctato or punctate genera

:

Spirifera, Cyrtia, Spiriferina, Cyrtma, iJarttnia, Atkyris,

Merista, Meristina, Settia, Nudeospira, Trematospira,

Rhynchoapira, Merisiella, Zygospira, Cociospira, Rhyncho-

tremd. Untiles, Amboccelia, CharioneUa, Syringothyris,

Eumetria, Suessia, Vetulina (1). The first species belong

lug to this family made its appearance during the Silurian

period, and the family became entirely extinct in the

Inferior Oohte.

Family 8. Rhynchonellidae.—Valves articulated, very

variable in shape, more or less trigonal, often trilobed or

ovate, smooth or plicated (fig. 2) ; foramen beneath a

usually produced and pointed beak, completed by a

deltidium at times concealed.; brachial appendages fleshy

and spirally rolled, flexible, and supported only at their

origin by a pair of short-curved shelly processes, or

thruughout by two broad spirally- coiled lamella: (these

spires are vertical, closely appre.ised, and directed towards
the centre of the valve) ; shell structure fibrous and
impunctate. This family composes the following genera :

Khynchonella, Atrypa, £atonia, Leptncoelia, Brachymerus,
Anastropliux, Letorhynckns, Camarophona, Rhyncliopora,
Rkynchondiiva, and one or two others. The first species

appeared during the Silurian period, and representatives

of the family have continued to the present time.

Family 9. Pentameridoe. — Shells ovate, somewhat
pentagonal ; valves articulated, without hinge-area

;

foramen angular; no deltidium; inside of ventral valve

;wo contiguous vertical septa of greater or lesser length,

which coalesce into 'One median plate, and then diverge to

form the dental plates, enclosing a triangular trough-like

chamber. In the interior of dorsal valve are two longitu-

dinal septa of variable dimensions, to which the socket walls
tivcrge and which they join, forming two more or less de-

".:.'l<jd and iuclmcd plates, to the produced extremities of

which were no doubt afiixed the fleshy spiral labial append-
ages. Shell structure impunctate. Genera

—

Pentamerus,
Pentamerella, and perhaps one or two others. The species

of this family are liniited to the Silunan, Devonian, and
Carboniferous periods.

Family 10. SiropkomenidcE (figs. 6, 7).—Shells sem;cl^
cular, transverse, or elongated ; valves usually concavo-
convex, regularly arched, geniculated or depressed, so tblt
the valve which is convex in some species is concave in others,

and vke versa ; hinge-line long, straight ; area in ventral:

valve flat, with a fissure partly arched over by a pseudo-
deltidium, while the extremity of the beak is either entire-

or perforated by a small circular foramen. In the dorsal

valve the projecting bifid cardinal process fills up almost
the entire cavity of the fissure that may not have been
arched over by the pseudo-deltidium of the opposite-

valve. Valves sometimes uniformly convex, the dorsal one
sometimes depressed with an area divided by a triangular

foramen. In the interior of the doi-sal valve a small,,

simple, projecting cardinal process is situated between
prominent socket walls, to the inner extremities of which,

were (probably) attached the brachial appendages. Genera—Strophoviena, Streptorhynchus, SlrophodonCa, Zepttena,

Orthis, Orthesina, Skenidivm, Brackypnon, Biscoetosta,

Meekella, Damdsonia (?), and several others. The first

species appeared during the Silunan period, and the last in

the upper Lias. It may, however, be necessary to group the

genera provisionally placed in the Strophomenidoe into one
or two families or sub-families. A family Orthidce might
be established. Strophomena difi"ers from Orthis in having

a closed fissure, and the cardinal process bifid or trilobed,

while in Orthis it is generally formed of one piece. In
Strophomena it is situated directly ietween the dental

sockets, or has between them and it a small prominent
ridge, or brachial process ; for this laat is scarcely developed,

where it exists, and forms a marked contrast to what we
find in the same valve of Orthis. There are also four more
or less distinctly defined adductor depressions, which are

longitudinally parallel to each other, and separntcd h\

ridges, while in Orthis these four divisions are placed in

pairs one above the other.

Family 11. Productidce.—Shells more or less concavo-

convex, oval, semi-oval, or angular and generally auriculated

;

iho hinge-line straight, with or without teeth and sockets

for the articulation of the valves (fig. 8) ; surface of ventral

valve or hinge-liue more or less furnished with tubular

spines, sometimes of considerable length ; no calcareous

processes for the support of the brachial appendages ; shell

structure perforated by canals ; cardinal process prominent,

bilobed or tri'ibed. Under this a narrow longitudinal

ridge generally extends to about half (or more) of the

length of the valve, and on each side are seen the

ramified dendritic impressions, which may be attributable

to the adductor muscle. Outside, and in front of these,

are the two reniform impressions so characteristic of the

family. Genera

—

Produclus, Strophatonia, Auhsleges,

Ckonetes, Productella. The Productidce made their, first

appearance during the Silurian time, and became extinct

at the close of the Palsozoic period.

Assuming that the reader is acquainted with the geo-

logical divisions into which the earth's crust has been

grouped, it may be observed that the Brachiopoda, after

the Trilobites, occupy the most important place in the

Cambrian or Primordial fauna. Thus, in 1871, out of

241 species known to Barrande as composing the animal

kingdom of that period, 179 are referable to the Trilobites

and other Crustaceans, 28 to the Brachiopoda, while 34
species would be divided between the Annelids, Pteropodes,

Gasteropoda, Bryozoa, Cystidians, and Spongida. Sub-

sequently to these researches several additional species ol.
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Tiilobites and Brachiopoda have been added to the list

through the indefatigable exertions of Prof. Linnarsson,

Mr Hicks, and others. The Brachiopoda, along with the

groups mentioned by Barrande, are in all probability the

earliest representatives of life at present knoWn ; for,

3Ir Hicks has obtained undoubted examples of -Ldngnia or

Lingulella {L. primarpa) from the very base of the whole

Cambrian series of St David's in Wales. It is impossible

for the present to offer more than an approximate com-

parison, based on numbers, of the genera and species that

:have existed during' the various geological more or less

extended periods ; and many years will have to pass away

before some master mind will be able to grapple with .the

.accumulated obsarvations of a century or more, and reduce

the number of genera and species within reasonable limits,

from which something like reliable data may be formed.

Lyell has stated that nothing is more remarkable in the

Silurian strata generally of all countries than the prepondcr-

.arica of the Brachiopoda over other forms of Mollusca.

Their proportional numbers can by no means be explained

by supposing them to have inhabited seas of great depth,

for the contrast between the Palaeozoic and the pre-

fiont state of things has not been essentially altered by

t!ie late discoveries made in our deep-sea dredgings. We
find the living Brachiopoda so rare as to form about one

forty-fourth of the whole bivalve fauna, whereas in the

Lower Silurian rocks, and where the Brachiopoda reach

their maximum, they are represented by more than twice

as many species afe the Lamellibranchiate bivalves. There

may indeed be said to be a continuous decrease of the pro-

portional number of this lower tribe of MoLlusca as we
pr6ceed from the older to the newer rocks. Owing to the

great number of synonyms it would not be possible at

present to offer even an approximate statement with

reference to the number of known species. Eigsby states

that some 1754 species of Cambrian, Silurian, Devonian,

and Carboniferous species of Brachiopoda have been found

in America ; 1905 in Europe. It is probable that as many
as between four or five thousand species of Brachiopoda

have been described, and it is noteworthy that the species
so immensely abundant during the Cambrian, Silurian,

Devonian, and Carboniferous periods, became much less

numerous during the Permian and Triassic, while they
again became abundant, although comparatively reduced in

number, during the Jurassic aud Cretaceous periods. Id

the Tertiaries they had materially decreased in number,
and they are represented at the present time by about.IOC
species. It has also been clearly ascertained that a certaiL

number of genera and species passed from one system or

formation into the one that followed it. Thus, approxi-
' mately, it may be said that nine genera appeared for the

first time in the Cambrian system, fifty-two in the Silurian,

twenty-one in the Devonian, seven in the Caiboniferou-,

two in the Permian, three in the Triassic, eleven in llic

Jurassic, five in the Cretaceous, three in the Tertiary, and
nine in tue recent periods. But what wonderful changes

have been operating during the incalculable uuiijl'cr of ages

in which the creation and extinction of a large number of

genera and thousands of species have taken place,—some
few only of the primordial or first created genera, such as

Linr/ula, Discina, and Cranin, having fought tlieir way
and struggled for exi;»tence through tlie entire sequence of

geological time. Many were destined to comparatively

ephemeral duration, while others bad a greater or lesser pro-

longation of existence.

The importance of the study of the Brachiopoda mu<t
be obvious to all. They are, as already stated, among the

first well-known indications of life in this world, and they

have contmued to be very extensively represented up to tiie

present time. They are also very characteristic fossils by
which rocks at great distances, whether in New Zealand
or Spitzbergen, in the Himalayas or the Andes, can be
identified, without its being even necessary for the

Palsontologist to visit the district whence the fossils

are derived ; they are, as Mantel! would have termed
them, sure medals of creation, the date of their appearance
firmly stamped upon them, and their distinctive characters'"

legibly impressed as to defy inisinterpretation. (t. d.)

BRACHYLOGUS, a title applied, for the first time in

the middle of the 1 6th century, to a work which contains

a systematic exposition. of the Roman law, and which some

writers have assigned to the reign of the Emperor Justinian,

and others have treated as an apocryphal work of the 1 6th

century. The earliest extant edition of this work was

published at Lyons in 1549, under the title of Corpus

Lcgwnper modum Institutionum ; and the title Brachyloijus

totius Jitris Civilis appears for the first time in an edition

published at Lyons in 1553. The origin of the work may
bi) referred with great probability to the 12th century.

There is internal evidence that it was composed subse-

quently to the reign of Louis le Debonnaire, as it contains

a Lombard law of that king's, which forbids the testimony

of a .clerk to be received against a layman. On the other

hand its style and reasoning is far superior to' that of the

law writers of the 10th and 11th centuries ; whibt the cir-

cumstance that the method of its author has not been in

the slightest degree influenced by the school of the

Gloss-writers (Glossatores) leads fairly to the conclusion

111 at ho wrote before that school became dominant at

Bologna. Savigny, who has traced the history of the

l>rachylogu3 with great care, is disposed to think that it is

tho work of Irnerius himself. Its value is chiefly histori-

cal, as it furnishes evidi.acc that a knowledge of Justinian's

legislation was always maintained in Northern Italy. The
author of the work has adopted the Institutes of Justinian

;»s the basis of it. and draws largoly on the Digest, the

Code, and the Novells ; whilst certain passages, evidently

taken from the Sititentice Receptee of Julius Paulus, imply
that the author was also acquainted with the Visigolhic

code of Roman law compiled by order of Alaric II. An
edition by Professor Becking was published at Berlin in

1829, under the title of Corpus Leguvi site Brachylogus

Juris Civilis.

BRACTON, Hekry de, a learned ecclesiastic, who was
chief justiciary in the reign of Henry III. He is supposed

to have been burn at Bretton-Clovelly in Devonshire. He
studied at Oxford, where he took the degree of doctor of

laws, and is believed to have delivered lectures in that

university. He was appointed a justice itinerant for the

counties of Nottingham and Derby in 1245, and his name
appears as a justiciary or judge of the Aula Regis on the

Fine Rolls in 1249 and in each of the next sevcnfeeti

years, written indifferently Bratton and Brctton, which
circumstance has led SelJen and others to attribute to him
the authorship of the earliest treatise on tho law of England
in the French tongue, known «3 Bretone or Bretoun. In

1254 the king assigned to him by letters patent, in which

he was designated "dilectus clcricus noster," tho use of a

house in London belonging to William late carl of Derby
during the minority of the heir, and in 1263 Le was
collated to the archdeaconry of Barnstaple. This office,

however, he resigned in the following year; and in 126f

he was appointed chief justig'ary, and held that office unti.

the end of 1267, when all notice of bim ceases, lie wruU
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a most comprehensive and systematic work on tlie laws of

England in five volumes, entitled De Legibus tt Consuelu-

imibus Anglice, which is modelled after the Institutes of

, ustinian, and is supposed, from internal evidence, to have

been completed about the time when he was appointed chief

justiciary, .as it contains references to changes in the law

made shortly before that time, but takes no notice of the

statute of Marlborough passed in 52 Henry III. A Latin

abridgment of Bracton's work was written by Gilbert de

Thornton, who was appointed Chief-Justice of the King's

Bench in the 17th year of the reign of Edward I., of which

Selden possessed a copy, but.no copy of it is. at present

known to exist. There are numerous MSS. extliit of Brac-

ton's Work, but only two editions of it have been printed,

the first in folio in 1569, the second in quarto in 1G40.

The text of these editions is identical, as well as the paging.

BRADFORD, a parliamentary and municipal borough

of England, situated in the northern division of the West
Riding of Yorkshire and the wapentake of Morley, on an

afiluent of the Aire, 34 miles S.W. of York, 9 miles W. of

Leeds, and 1 92 miles from London by rail. The borough

comprises 7220 acres, and is divided into five townships

—Bradford, Manningham, Horton, Bowling, and Bolton.

iBradford has returned two members to parliament since

1832, was incorporated in 1847, an! is governed by a

mayor, 15 aldermen, and 45 councillors. The parish

includes the thirteen townships of AUerton, Bowling,

Bradford, Clayton, Eccleshill, Haworth, Heaton, Horton,

Manningham, North Bierley, Shipley, Thornton, and
Wilsden, and comprises 34,140 acres. The population

of the borough in 1871 was 145,830,—68,905 males and

76,925 females.

During the Saxon period Bradford was included in the

parish of Dewsbury ; but William tie Conqueror, who
mentions it in Domesday Book, include i it in the barony of

Pontefract, which he granted to llbert de Lacy. The
manor of Bradford remained in the hands of the De Lacies

until the beginning of the 14th century, when it passed by
marriage to the family of the earl of Lancaster, John of

Gaunt holding it at the time of his death in 1399. The
manor was held by the Crown from that time down to the

reign of Charles L, who sold it for a small yearly rent to

the corporation of London. Afterwards it passed into the

possession of the Marsdensof Hornby Castle, but since 1795

it has been held by the Rawson family, from whom the cor-

poration have recently purchased all manorial rights. In
the struggle between Charles I. and the Parliamentarians,

Bradford adhered to the cause of the latter, and twice

successfully resisted the royal forces that besieged the town.

Subsequently the earl of Newcastle defeated Lord Fairfax

at Atherton Moor, a few miles distant, and the Parliamen-

tarian general retreated upon Bradford, giving the defence

of the town over to his son. Sir Thomas Fairfax, who,
however, was ultimately compelled to yield to the supe-

rior numbers of the Royalists. From that time the career

of Bradford has been almost entirely a commercial one.

Situated in a populous, well-watered valley, abundantly
jupplied with iron, coal, and stone, Bradford has, since the

ntroduction of Steam, made exceedingly rapid progress.

During the Plantagenet and Tudor periods the manufacture
*f woollen cloth was carried on in Bradford, the trado

being greatly assisted by the settlement of a number of

Flemish weavers in the district. About the end of the 17th
century, however, the worsted trade, which till then had
heen chiefly confined to Norwich, was introduced into

Bradford, and in course of time became the staple trade of

the town. In 1773 a piece hall was erected, and for many
vears served as a market-place for the manufacturers and
merchants of the district. On the introduction of steam-
power and machinery the worsted trade advanced with

great rapidity. The first mill in Bradford was built il-

1798; there were 20 mills in the town in 1820, 34 ie

1833, and 70 in 1841 ; and at the present time there are

between 200 and 300, of much greater magnitude thal^

the earlier factories. In the seventy years between ISOl
and 1871 the population of the town increased tenfolJ..

during which period the worsted trade has been developed'

to an astonishing extent. In 1833 Mr (now Sir Titus) Salt

developed the alpaca manufacture in the town , mohair
was shortly afterwards introduced; and more recently Mr
S. C. Lister has introduced the silk aud velvet manufacture,

having invented a process of manipulating silk waste,

whereby what was previously treated as refuse is made into

goods that will compete with those manufactured from the

perfect cocoon. In the Bradford staple trade alone it is

estimated that there is now an annual turn-over of

between £60,000,000 and £70,000,000.

Bradford has been greatly improved in appearance during

the last few years, many important public buildings having
been erected, and new and spacious thoroughfares opened
out where narrow and ungainly streets formerly existed.

Amangst the more prominent public buildings may be-

mentioned—St George's Hall, used for public meetings,

concerts, ic, and capable of accommodating nearly 4000'

persons, built in 1853 ; the Exchange, built in 1867, at a

cost of £40,000 ; the market buildings, opened in 1872
,

and the Town-Hall, opened in 1873, and built at a cost o(

£100.000. The town is built entirely of the freestone

which is so plentiful in the district. Many of the ware-

houses are large and of considerable architectural beauty,

and the factories are mostly of great extent, some single

establishments giving employment to between 3000 and

4000 workpeople.

The parish church, buili in 1485, on the site of an old

Norman church, is dedicated to St Peter. The living is

valued at £1300 per annum. There was no other churcii

in the town until 1815, when Christ Church was butlt

In 1838 St James's Church was erected, and between thai

date and 1853 five others were built. More recently ten

additional churches have been built by the Bradford Church

Building Society, the last of the ten (St Bartholomew's)

being opened in 1 872. There are now over twenty churches

in the town. .The dissenters have upwards of forty places

of worship in Bradford, many of which are large and

handsome edifices. The Roman Catholics likewise possess

several churches.

The educational facilities of the town are considerable.

The Airedale College, for the education of students intended

for the Independent ministry, is situated here, and has a

large annual revenue. Until a few years ago there was

also a Baptist college here, but it has been removed to

Rawdon, six miles distant. The Bradford Grammar School

existed in the 16th century, and in- 1663 received a charter

of incorporation from Charles II. Latterly, the Endowed

Schools Commissioners have reconstituted the school ; a.

new building, giving accommodation to between 300 and

400 scholars, was erected in 1873, and Mr Forster M.P.,

Mr Henry Brown, and others, h.ive pres nted a number of

scholarships to the school. Since 1832 there has been a

Mechanics' Institute in the town, and in 1871 a new one

was erected at a cost of £32,500. There are several other

educational institutions, including a Church Literary Insti-

tute and a Female Educational Institute, and a Free

Librai-y was established in 1372. Under the direction of

the school board eight or ten handsome and commodious

schools have been erected.

Bradford possesses a general infirmary, a fever hospital,

an eye and ear hospital, an institution for the blind, and

several other charitable institutions. It has two theatres

and several music halls. There are two public p:: !-:3,— Peci,
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I'ark and Lister Park,—each cumprising over 50 acres, and

also two smaller parks. The first temperance hall in Eng-

land was erected at Bradford in 1837. There are two court-

houses for the holding of the county and West Hiding

courts; the borough court is held in the town-hall. Nume-
ryus political and social clubs flourish in the town. Three

dnily and four weekly papers are published. Statues of-

tho late Sir Robert Peel and Richard Oastler, "the factory

king," were put up in advantageous positions some years

ago; and recently the statues of two local commercial

celebrities, Sir Titus Salt and Mr S. C. Lister, have been

erected. Bradford has communication with all parts of the

country by the Midland, Great Northern, Lancashire and
Yorkshire, and London and North-Western Railways. A
branch canal in connection with the Leeds and Liverpool

canal was opened in 1774, but in 1871 it was closed by
injunction, in consequence of the polluted condition of its

water. Since then, however, it has been purified and
re-opened.

In addition to its extensive operations ih connection with

the worsted trade, Bradford is largely engaged in the

machine, stone, coal, and iron trades. The well-known

Bcwling and Low Moor Ironworks are within a short dis-

tance of the town. Formerly a septennial festival was
held at Bradford in honour of Bishop Blaize, the patron

saint of the wool-combers, but after 1825 it was discon-

tinued. The market days are Monday and Thursday.

BRADFORD, John, was born at Manchester in the early

part of the reign of Henry VIII. Being a good penman
and accountant, he became secretary to Sir John Harrington,

who was paymaster of the English forces in France. Brad-

ford at this time was gay and thoughtless, and to support

his extravagance he appropriated some of the money en-

trusted to him; but being unable to bear the load of his

guilt, he made restitution, and relinquished his employment.

About 1547 he took chambers in the Inner Temple,

and began to study law ; but finding divinity more con-

genial to his taste, he removed, in the following year, to

Catherine Hall, Cambridge, where he studied with such

assiduity that in little more than a year he was admitted

to the degree of master of arts, and was soon after made
fellow of Pembroke Hall. Bishop Ridley, who in 1550 was
translated to the see of London, sent for him to the metro-

polis and appointed him his chaplain. In 1553 he was also

made chaplain to Edward VI., and became one of the most
popular preachers in the kingdom. Soon after the accession

of Mary he was arrested on a charge of sedition and con-

fined in the Tower, where he continued a year and a half.

During this time he wrote several epistles which were dis-

persed in various parts of the kingdom. He was afterwards

removed to Southwark, and was at last brought to trial before

the court in which Gardiner sat as chief, where he defended
bis principles to the last, in defiance of all attempts to effect

his conversion. He was condemned to the tlnnies, and
Buffered in Smithfield, July 1, 1555. His writings, which
consist chiefly of sermons, meditations, tracts, letters, and
prayers, have been published in 12mo by the Religious

Tract Society.

BRADLEY, Dk James, one of the most eminent British

astronomers, was bom at Sherborne in Gloucestershire in

March 1692. He entered Balliol College, Oxford, in 1710,

and graduated as B.A. in 1714 and as M.A. in 1717. At
the house of bis uncle, the Rev. James Pound, himself

known as an acute observer, he had found instruments and
means for carrying on a regular series of astronomical obser-

vations. He became a member of the Royal Society in

1718, and though he took orders in the following year,

and was presented to the vicarage of Bridstow, he did not

give up his scientific jiursuits. He also obtained a small

sinecure living in Wales, but in 1721, on his appoiut-

ment to the Savilian professorship of astronomy at Oxfon!.
he resigned all his ecclesiastical preferments. In 1727

'

communicated to the Royal Society his great paper Cii

aberrjition, a remarkable combination of exact oliervation
and profound induction. Some years afterwards Bradley
began his lectures at the Oxford Museum, and in 1742 hf
was appointed to succeed Harley as astronomer royal. In
1747 his minute observations led him to the second of hi'

great discoveries, the nutation of the earth's axis. The
remainder of Bradley's life was devoted to the Greenwich
Observatory. In 1748 he succeeded in getting a small
grant for instruments from the' public funds, and in 1752
he was rewarded with a pension of £250. He continued
his labours till 17G1, when his health began to give way.

IJe then retired into the country and died at Chalford,

Gloucestershire, in July 1762. The immense mass of useful

observations left by him at Greenwich was singularly

neglected by English astronomers; but since Bessel pre-

sented them in systematic form to the world (see Bessel,
vol. iii. p. 616) their true value has been recognized. For
an account of Bradley's scientific discoveries see Asteonomy
and Abeeeation.

Copious information as to Bradley's life and works will be found
in Prof. Rigaud's Memoir prefixed to Miscellaneous V/orks and
Corrcspondirux of the Kev, Jame3 BradUy, 1S32.

BRADSHAW, Henry, an English poet, bom at Chestei

about the middle of the 15th century. Early displaying

>

taste for religion and literature, he was received while a

boy into the Benedictine monastery of St Werberg in tha.

city ; and he was afterwards sent to Gloucester (now Wor-
cester) College, Oxford. After studying there for a time

with the novices of his order he returned to his convent,

where, in the latter part of his life, he applied himself

chiefly to the study of history. He died in 1513. His
poetry in some respects is not inferior to that of any of his

contemporaries. His works are,— (1), De antiquiiate et

magiiifif.entia Vrhis Cestria: ; (2), Chronicon ; (3), 'J'he Life

oftke Glorious VirginSt Werherg, printed at London, 1521,

4to, in verse, and now extremely rare. The life of St
Werberg forms only part of this work, which contains also

a description of the kingdom of Mercia,a life of St Etheldred,

a life of St Sexburg, the foundation and history of Chester,

and the chronicles of some kings.

BRADSHAW, John, president of. the High Court of

Justice which tried Charles I., appears to have been born

in 1602 at Marple Hill, near Stockport in Cheshire. He
was of good family, and is believed to have been connected

with Milton, the mother of the latter having married p

Bradshaw. At all events, whether cenneeted or not, the

two knew and respected each other. Milton gives a highly

eulogistic account of Bradshaw's character in bis Defensio

Secunda, and Bradshaw left by will XIO to Milton. His

education seems to have been carried on at Stockport free

school, and afterwards at Bunbury and SOddleton. He
was called to the bar at Gray's Inn in April 1627, and in

1645 became a bencher. For some time he acted as judge
in the "Sheriff Courts of London. As a lawyer he had con-

siderable chamber practice, especially among those whom
Clarendon calls the '' factious." In 1644 he was employed
by Parliament as one of the prosecutors of the Irish Lords

Macguire and Macmahon. In October 1646 he was voted

by the Commons as one of the commissioners of the Great

Seal, and in March of the following year he was appointed

chief-jnstice of Cheshire. On October 12, 1648, he was

raised to the rank of Serjeant In January 1649, when it

was found difficult to compose a court of justice for the

trial of the king, Bradshaw was proposed as prcsid- it, and

at once elected. His demeanour on the trial is well known,

but has been variously judged. He continued to retain

the title of Lord President for some time after the trial,
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and received large rewards from Parliament for his valuable

services. On the formation of a council of state Bradshaw
was elected a member, and for three years held office as

jiresident. After that time the presidents were elected in

irotation, and held their appointment for a month. When,
on the 20th April 1653, Cromwell, after dismissing the

Parliament, came to dissolve the council, Bradshaw is said

to have confronted him boldly, and denied his power to

dissolve the Parliament. This story rests on the authority

of Ludlow, who was not a witness, and who does not say

that Bradshaw was president of the council on that occasion.

Bradshaw, an ardent republican, ever afterwards phowed
liimself an uncompromising adversary of Cromwell. He
was returned for Cheshire in the Parliament of 1654, and
spoke strongly-against vesting the power in a single person.

He refused to sign the " engagement " drawn up by
Cromwell, and in consequence withdrew from Parliament.

Some time afterwards he was concerned with Harrison

and others in one of the numerous republican conspiracies,

and it has even been suspected that he was at least cog-

nizant of some of the fifth monarchy men's desperate plots.

He failed to obtain a seat in the Parliament of 1656,

and on 1st August of the same year Cromwell ordered

him to be dismissed from the chief-justiceship of Chester.

It is nst quite certain that this order was carried out.

After the abdication of Richard Cromwell, Brajdshaw again

entered Parliament and became a member of the council of

state. His health, however, was bad, and his last public

effort was a vehement speech on the seizure of Speaker
Lenthall, in which he denounced the military despotism

of the time. He died on the 22d November 1659, and was
buried in Westminster Abbey. His body was disinterred

»t the Restoration, and exposed on a gibl>et along with

those of Cromwell and Ireton. Bradshaw's character will

be found very differently drawn by Clarendon (IlUlory of
lit Rebellion, bk. xi.) and Milton {^Defensio Secunda).

Seii Foss, Lives of Judges ; Ormcrod's Chester, iii. 408-9

!

Beauties of England and IValcs, ii. 264, sqq.; Noble, Lives of the

Enij'ish Regicides, vol. i. ; Caulfield, High Court ofJuslia : Godwin,
History of ttu Commonwealth : Ludlow's ^/<moirs ; Forster's 5(ate-
nen of the Commonwealth. On Bradshaw's connection with Slilton
tee Masson, Life oj Milton, i.

BRADWARDIN, Tbomas, Archbishop of Canterbury,
eurnamed the Profound Doctor, was born at Hartfield in

Sussex towards the close of the 13th century. He was
educated at Merton College, Oxford, where he. took the

degree of doctor of divinity, and acquired the reputation of

a profound scholar, a skilful mathematician, and an, able

divine. He was afterwards raised to the high offices of

chancellor of the university and professor of divinity. From
feeing chancellor of t(ie drocese of London, he becatpe
chaplain and confessor to Edward IlL, whom he attended
during his wars in France. After his return from the war
he was made prebendary of Lincoln and subsequently
archbishop of Canterbury. He died of the plague at Lam-
'.jath, in the year 1349, forty days after his consecration.
Chaucer in his Nun's Priest's Tale ranks Bradwardin with
*(t Augustine.

His Kicat work is a treitise against the Pelagians, entitled De
tausa iJei, printed at London, 1618, folio, by Sir Henry Si\-ile.

He v.Tote also De Oeometria speculaliva, Paris, 1495, 1512, 1530;
De Arithmetica irraetica, Paris, 1502, 1512; De Proportimilnis, Paris,
1495, Venice, 1505, folio; De Qiutdratura Circuli, Palis, 1495,
folio.

BRADY, Nicholas, D.D., whose name is familiar as
the translator, in conjunction with Tate, of a new metrical
version of the Psalms, was born at Bandon in the county
of Cork in October 1659. He received his early education
at Westminster school, and then studied at Christ Church,
Oxford; but he graduated at Trinity College, Dublin.
He was in due time made a prebendary of Cork. He was a

zealous promoter of the Revolution and suffered in conse-

quence. When the troubles broke out in Ireland m 1690,

Brady, by his influence, thrice prevented the burning ol

the town of Bandon, after James U. had given orders for

its destruction ; and the same year he ivas employed by

the people of Fandon to lay their grievances before the

English parliament. He soon afterwards settled in London,
where he obtained various preferments. At the time of

his death in 1726 he held the livings of Clapham and
Richmond. Besides his version of the Psalms, which was
licensed in 1696, he translat<;d Virgil's Jineid, and wrote

several smaller poems and dramas. His prose works consist

of sermons.

BRAGA, a city of Portugal, capital of a district in the

province of Minho, is situated on an elevated plain near

the River Cavado (Nabis), in 41° +3' N lat. and 8° 16' W
long. The city proper, which has extensive suburbs, is

surrounded by walls and towers, and has bro^-and well-

built streets. The cathedral, which dates from the Tith

century, is an imposing structure, and contains a large

number of interesting objects of art Among the other

churches Santa Cruz is pre-eminent. There are also^everal

convents in the city, an archiepiscopal palace, a lyceum, a

library, an orphan asylum, and a large hospital ; also the

ruins of a theatre, a temple, and an aqueduct of Roman
workmanship, and a great variety of minor antiquities of

different ages. The principal manufactures are fire-arms,

jewellery, aud cutlery , and weaving and wai-bleaching are

also carried on. A large cattle market is held in June and
September. About two and a half miles distant is the

celebrated sanctuary of Jesus de Monte, to which pilgrim-

ages are frequently made. Population, 18,467.

Brapa is identified with the Bracara Augusta of the Romans, th«
capital of the Callaici Bracarii. About the 5th century it became the

chief city of the Sucvi ; it passed successively into the hands of the

Goths and the Moors, and whs captured from tlic latter by Alphonso
of Castile. It has for a long time been the seat of the primate ot

Portugal, who also claimed to be head of the Spanish church, and
before the conquest of Coimbra and Lisbon it waa the residence vf
the Portuguese court.

RUAGANQA, a town of Portugal, the capital of the

province of Tras-os-Montes on the Fcrvenza, 26 miles N.W.
of Mirandx It consists of an upper and lower town ; the

former surrounded with walls, is the scat of the bishop of

Bragan<;a and Miranda, and has a citadel, a college, a

hospital, and a poor-house, and some manufactures of silk

and velvet The reigning houses of Portugal and Brazil

are descendants of the old dukes of Bragan^ Population,

4503.

BRAHAJf, Jony, a celebrated English vocalist, was

born in London in 1774, of Jewjsh parentage, his family

name being Abraham. He received his first lessons in

singing from Leoni, a well-known Italian artist, and made
his appearance on the stage of the Covent Garden Theatre

so early as 1787, when he sang bravura airs composed for

Madame Mara. On the breaking of his voice his public

career was interrupted for a time, and he had to support

himself by teaching the piano/orte. In a few years, how-

ever, he recovered his voice, which proved to be a tenor of

exceptionally pure and rich quality. His second ilebul was

made in 1794 at the Bath concerts, to the conductor of

which, Rauzzini, ho was indebted for careful training,

extending over a period of more than two years. In 1796

he reappeared in London at Drury Lane, the opera being

Storace's Mahmnud. With the view of perfecting himself

in his art he set out for Italy in the autumn of the

following year. On the way he gave some concerts at

Paris, which proved so successful that he was induced to

remain, contrary to bis original intention, for eight months

in that city. His career in Italy was one of continuous

triumph ; he appeared in all the principal opera-houses.
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and was universally recognized as being without a rival

even in that land of song. In 1801 he returned to bis

native country, and appeared once more at Covent Garden

in the opera Chains of the Heart by Mazzmghi and Reeve.

So great was his popularity that an engagement he had

made when abroad to return after a year to Vienna was

renounced, and he remained henceforward in England.

For nearly forty years from this date his powers continued

unimpaired, and he sang occasionally in public till withm

a year or two of his death, which occurred on the 17th

February 1856. There is, perhaps, no other case upon

record in which a vocalist of the Srst rank enjoyed the use

of his organ so long , between his first and last pubhc

Appearances considerably more than sixty years intervened,

during forty of which he held the undisputed supremacy

alike in opera, oratorio, and the concert^room. Braham
was the composer of a number of vocal pieces, which being

sung by himself had great temporary popularity, though

they had little intrinsic merit, and are now deservedly for-

gotten. A partial exception must be made in favour of

7'ke Death of Nelson, which still keeps its place as a

standard popular English song.

BRAHE, Tycho, an illustrious astronomer, descended

from a noble family, of Swedish origin, which had settled

in Denmark, was born on the 14th December 1546, at

Knudstorp, in the county of Schonen. He learned Latin

at the age of seven, and studied five years under private

tutors. On the death of his father his uncle sent him, in

Anril 1559, to study philosophy and rhetoric at Copen-

hagen. The great eclipse of the sun, on the 21st of

August 1560, happening at the precise time foretold by

astronomers, he began to look upon astronomy as some-

thing divine ; and having purchased the Ephemerides of

Stadius, he gained some knowledge of the theory of the

planets. In 1562 he was sent by his uncle to Leipsic to study

law ; but astronomy wholly engrossed his thoughts, and ho

employed all his pocket-money in purchasing books on

that science. Having procured a small celestial globe, he

used to wait till his tutor went to bed, in order to examine

the constellations and learn their names , and when the

sky was clear, he spent whole nights in viewing the stars.

He returned to Denmark in 1565, but soon left for Witten-

berg, whence he was driven by the plague to Rostock.

There in the following year his choleric disposition in-

volved him in a duel with a Danish nobleman, in which

he had \he misfortune to lose part of his nose , but this

defect he so skilfully supplied by means of gold, silver, and

wax, that it was scarcely perceptible. In 1569 he took up

his residence at Augsburg and remained there two years,

busily engaged in astronomical and chemical researches.

In 1571 he returned to Denmark, and was favoured by his

maternal uncle Steno Belle with a convenient place at his

castle of Herritzvad near Knudstorp for making his obser-

vations, and building a laboratory. But his marrying a

peasant girl occasioned a violent quarrel between hira and

his relatives, and the king was obliged to interpose in order

to reconcile them. In 1674, by royal command, he read

some lecturesat Copenhagen ; and the year following he

began his travels through Germany, and proceeded as far

as Venice. Ho then resolved to remove his family, and
settle at Baset; but Frederick II., unwilling that Denmark
should lose the hcgiour of his residence, bestowed upor him

for life the Island of Huen in the Sound, for the erection

of an observatory and laboratory, and conferred on him a

(eo in Norway, a pension of two thousand crowns out of

the treasury, and the canonry of Roschild, which brought

hira a thousand more. The first stone of the observa-

tory was laid on the 8th of August 1576. James VI. of

Scotland, afterwards James I. of England, on his visit to

Denmark to marry the Princess Anne, went to see Tycho

Brahe in his retirement at Uranienburg, made him several

presents, and wrote some verses in his praise. Soon
after the death of King Frederick, the astronomer was
deprived of his pension, fee, and canonry. Finding him-

self unable to defray the expenses of his observatory he-

went to Copenhagen, whither he carried some of his instru-

ments, and continued his astronomical observations in that

city, till, by the order of Christian IV., he was obliged to

discontinue thera. He then removed his family to Rostock,

and afterwards to Holstein m order to solicit Henry Ranzau
to introduce hiin to the emperor ; and accordingly he wa»
received by Rudolph II. at Prague with the mostgratifymg
marks of respect. That prince gave him a magnificent

house till he could procure for him one better fitted for

astronomical observations, assigned him a pension of three

thousand crowns, and promised, upon the first opportui.ity,

a fee for him and his descendants. But he did not lung-

enjoy his good fortune, foi, on the 24th of October 1601,

he died of a strangury, in the 55th year of his age. He
was interred in a magnificent manner in the principal chv^rch

at Prague, where a noblo monument was erected to his

memory. Shortly before his death be had been joined

by Kepler, who owes bis fame to the lessons of carefu,

observation and cautious inference impressed on him by

Tycho.

The materials for Brahe'3 life are to be fouqd in Gassendi. f'lf^

T Brafui, 1654. For later surveys of hia life and labours, tiei

Delambre, Astronomie Tnodcme ; LtSLlande, Bibliographie astrirnom.y

Berlnind, Le$ FondaUurs de VAstTorwm^c modeme , Brewster,

Martyrs of Sciaice. For Brahe's contributions to astronomy, sc»-

Grant, History of Pkystcal Astronomy, and the article Astro-
NOMV.

BRAHMA SAMAJ, the hew theistic church in India,

owes its origin to R4j4 Rim Mohan RAi, one of the leading

men whom India has produced in later times. Rim
Mohan Rii was born in the district of Bardwan in 1772.

He mastered at an early age the Sanskrit, Arabic, and

Persian languages. Impressed with the fallacy of the

religious ceremonies practised by his countrymen, he

impartially investigated the Hindu Shastras, the Koran, and

the Bible, repudiated the polytheistic worship of the Shastraa

as false, and inculcated the reformed principles of mono-

theism as found in the ancient tpanishads of the Vedas.

In 1816 he established a society, consisting only of Hindus,

in which texts from the Vedas v<ere recited and theistic

hjinns chanted. This, however, soon died away on account

of the opposition it met from the Hindu community. In

1830 the R4j4 organized a Hindu society for prayer-meet-

ings, which may be considered as. the foundation of the

present Brihma SamAj The following extract from the

trust-deed of the building dedicated to it will show the

religious belief and the purposes of its founder. The
building was intended to be "a place of public meeting for

all sorts and descriptions of people, without distinction, who
shall behave and conduct themselves in an orderly, sober,

religious, and devout manner, for the worship and adora-

tion of the eternal, unsearchable, and immutable Being, who
IS the author and preserver of the universe, but not under

and by any other name, designation, or title, peculiarly

used for and appbed to any particular being or beings by

any man or set of men whatsoever , and that no graven

image, statue, or sculpture, carving, painting, picture,

jiortrait, or the likeness of anything shall be admitted

within the said messuage, building, land, tenements, here-

ditament, and premises , and that no sacrifice, oll'ering, or

obl.^tion of any kind or thing shall ever be permitted

therein , and that no animal or living creature shall within

or on the said messuage, Ac, be deprived of life either for

religious purposes or food, and that no eating or drinking

(except such as shall be necessary by any accident for

the preservation of life), feasting, or rioting be permitted
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therein or thereon ; and that in conducting the said worship

or adoration, no object, animate or inanimate, that has

been, or is, or shall hereafter become or be recognized as an

object of worship by any man or set of men, shall be reviled

or slightingly or contemptuously spoken of or alluded to,

either in preaching or in the hymns or other mode of

worship that may B6 delivered or used m the said messuage

or building ; and that no sermon, preaching, discourse,

prayer, or hymns be delivered, made, or used in such

worship, but such as have a tendency to the contemplation

of the Author and Preserver of the universe, or to the pro-

ointion of chanty, morality, piety, benevolence, virtue, and

the strengthening of the bonds of union between men of all

religious persuasions and creeds." The new faith at this

period held to the Vedas as its basis. Rim Mohan Rii

soon after left India for England, and took up his residence

in Bristol, where he died in 1835. The Brdhma Samij
maiQtained a bare existence till 1841, when Bibu Debendra
Nath Tagore, of the Tagore family of Calcutta, devoted

Limself to it. He gave a printmg-press to the Sam4j, and
established a monthly journal called the Tattwabodhini

PatrikA to which the Bengali language now owes much
for Its strength and elegance. About the year 1850 some
ol the followers of the new religion discovered that the

greater part of the Vedas is polytheistic, and a schism took

piace,—the advanced party holding that nature and intuition

form the basis of faith. Between the years 1847 and
1858 branch societies were formed in different parts of

India, especially m Bengal, and the new church made rapid

Jrogress, for which it was largely indebted to the spread of

English education and the labours of the Christian mia-

lionaries.

The Brihma creed was definitively formulated as

follows. (1.) The book of naturp'and intuition supplies

the basis of religious faith. (2.) Although the Br&hmas
So not consider aiy book written by man the basis of their

religion, yet they do accept with respect and pleasure any
religious truth contained in any book. (3.) The Brihmas
believe that the religious condition of man is progressive,

like the other departments of his condition in this world.

(4.) They believe that the fundamental doctrines of their

religion are also the basis of every true religion. (5.) They
believe in the existence of one Supreme God—a God
endowed with a distinct personality, moral attributes

worthy of His nature, and an intelligence befittmg the

Governor of the universe, and they worship Him alone.

They do not believe in any of his incarnations. (6.) They
believe in the immortality and progressive state of the soul,

and declare that there is a state of conscious existence suc-

ceeding lifi in this world and supplementary to it as respects

the action of the universal moral government (7.) They
believe that repentance is the only way to salvation. They
do not recognize any other mode of reconcilement to the

offended but loving father. (8.) They pray for spiritual

welfare, and behove in the cffiMcy of such prayers. (9.)

Ihey believe in the providential care of the divine Father.

<10.) They avow that love towards Him, and the per-

formances of the works which He loves, constitute His
worship. (11.) They recogmze the necessity of public

worship, but do not believe that communion with the

Father depends upon meeting in any fixed place at any
fixed time. They maintain that they can adore Him at any
time and at any place, provided that the time and the

place are calculated to compose and direct the mind toward
Mm. (12.) They do not believe in pilgrimages, am
declare that holiness can only be attained by elevating an(

luiri/ying the mind. (13.) They put no faith in rites o
ceremonies, nor do they believe in penances, as instrumental

in obtaining the grace of God. They declare that mora
righteousness, the gaining of wisdom, divine contemplatioti,

charity, and the cultivation of devotional feelings are their

rites and ceremonies They further say, Govern auj
regulate your feelings, discharge your duties to Ood aud
to man, and you will gain everlasting blessedness purify

your heart, cultivate devotional feehngs, and you will see

Him who 13 unseen. (14 ) Theoretically there is no
distinction of caste among the Brlhmas. They declare
that we are all the children of God, and therefore must
cossider ourselves as brothers and sisters.

For long the Brahmas did not attempt any social reforms.
But about 1860 the younger Brahmas, headed by Babu
Kesab Chandra Sen, tried to carry iheir religious theories

into practice byexcluding all idolatroHS rites from their social

and domestic ceremonies, and by rejecting the distinction

of caste altogether. This, however, the older membera
opposed, declanng such innovations to be premature The
theoretical schism now widened into a visible separation,

and henceforth the two parties of the Brihrnaa wetf known
as the Conservatives and the Progressives. The progressive
Brahmas, or, as they call their church, the " Brihma Samaj
of India," have made considerable progress. They have
built a chapel in Calcutta, which is crowded every Sunday
evening ; and they encourage the establishment of branch
Samajes in different parts of the country. The number ol

avowed Br&hmas probably does not exceed 3000, but the

greater part of the educated natives of Bengal sympathize
more or less with the movement. (w w. h.)

BRAHMA_NISM is a term commonly used to denote a

system of religious institutions originated and elaborated

by the BrahTitam, the sacerdotal and, from an early period,

the dominant caste of the Hindu community In like

manner, aa the language gf the Aryan Hindus has under-

gone continual processes of modification and dialectic divi-

sion, so their religious belief has passed through various

stages of development broadly distinguished from one
another by certain prominent features. The earliest phases
of rehgious thought in India of which a clear idea can now
be formed are exhibited in » t^ody of writings, looked upon
by later generations in the lignt of sacred writ, under the col-

lective name of Veda (" knowledge '')or^r!/<i(" revelation").

The Hindu scriptures consist of four separate collections,

or Sanhitas, of sacred texts, or A/antrcu, including h^Tnne,

incantations, and sacnficial forms of prayer, viz., the Jiic/i

(nom. sing, nk) or Rigveda, the Soman or Sdmaveda, the

Yajuih or Yajurvtda, and the Atltari'an or Atharvaveda.

Each of these four text^books has attached to it a body of

prose writings, called Brdhmaiias, which presuppose the

Sanhitas, purporting as they do to explain chietly the

ceremonial application of the texts and the origin and
import of the sacnficial rites for which these were supposed

to ^ve been composed. Besides the Brdftmanas proper,

these theological works, and in a few isolated cases some
of the Sanhitas, include two kinds of appendages, thf

Aranyakas and Dpanisltads, both of which, and espcciall)

the latter, by their language and contents, generally betray

a more modern origin than the works to which they are

annexed. The subject of the former class of these treatises

is on the whole similar to that of the Bralimanas, which

they supplement, giving at the same time somewhat more
prominence to the mystical sense of the rites of worshipi

The Upantshads, on the other hand, are taken up to e

great extent with speculations on the problems of tlj(

universe and the religious aims of man,— subjects often

touched upon in the carher writings, but here dealt with u.

a more mature and systematic way. Two of the Sanhitas,

the Soman and the Yajush, owing their existence to purely

ritual purposes, aud being, besides, the one almost entirely,

the other partly, composed of verses taken from the

Jiigveda are only of secondary importance for our pre-

sent inquiry. The hvmns of the Rigveda constitute the
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earliest lyrical effusions cf the Aryan settlers in India

which have been handed down to posterity. They are cer-

tainly not all equally old ; on the contrary they evidently

represent the literary activity of many generations of

bards, though their relative age cannot as yet be deter-

mined with anything like certainty. The tenth and last

book of the collection, however, at any rate has all the

characteristics of a later appendage, and in language and
spirit many of its hymns approach very nearly to the level

of the contents of the Atharvan. Of the latter coUection
about one-sixth is found also in the Rigveda, and especially

in the tenth book ; the larger portion peculiar to it,, though
including no doubt some older pieces, appears to owe its

origin to an age not long anterior to the composition of the

Brdhmanas.
The state of religious thought among the ancient bards,

as reflected in the hymns of the Rigveda, is that of a
worship of the grand and striking phenomena of nature
regarded in the light of personal conscious beings, endowed
with a power beyond the control of man, though not insen-

sible to his praises and actions. It is a nature-worshrp
purer than that met with in any other polytheistic form
of belief we are acquainted with,—a mythology still

comparatively little afi'ected by those systematizing ten-

dencies which, in a less simple and primitive state of

thought, lead to the construction of a well-ordered pantheon
and a regular organization of divine government. To the
mind of the early Vedic worshipper the various departments
of ths surrounding nature are not as yet clearly defined,

and the functions which he assigns to their divine repre-

sentatives continually flow into one another. Nor has he
yet learned to care to determine the relative worth and
position of the objects of his adoration ; but the temporary
influence of the phenomenon to which he addresses his

praises bears too strongly upon his mind to allow him for

the time to consider the claims of rival powers to which at

other times he is wont to look up with equal feelings of

awe and reverence. It is this immediateness of impulse
under which the human mind in its infancy strives to give
utterance to its emotions that imparts to many of its out-
pourings the ring of monotheistic fervour.

The generic name given to these impersonations, viz.,

deva {" the shining ones "), points to the conclusion,
sufficiently justified by the nature of the more prominent
objects of Vedic adoration as well as by common natural
occurrences, that it was the beautiful phenomena of light
which first and most powerfully swayed the Aryan mind.
In the primitive worship of the- manifold phenomena of
nature it is not, of course, so much their physical aspect
that impresses the human heart as the moral and intel-

lectual forces which are supposed to move and animate
them. The attributes and relations of some of the VeoTc
deities, in accordance with the nature of the objects they
represent, partake in a high degree of tliis spiritual element

;

but it is not improbable that in an earlier phase of Aryan
worship the religious conceptions were pervaded by it to a
still greater and more general extent, and that the Vedic
belief, though retaining many of the primitive features, has
on the whole assumed a more sensuous and anthropo-
morphic character. This latter element is especially pre-
ilominant in the attributes and imagery applied by the
Vedic poets to Indra, the god of the atmospheric region,
the favourite figure in their pantheon. While the repre-
sentatives of the prominent departments of nature appear
to the Vedic bard as consisting in a state of independence
of one another, their relation to the mortal worshipper
being the chief subject of his anxiety, a simple method of
classification was already resorted to at an early time, con-
sisting in a triple division of the deities into gods residing
in the sky, in the air, and on earth. It is not, however,

until a later stage,—the first clear indication beinf^ coE-
veyed in a passage of the tenth book of the Rigveda, that
this attempt at a polytheistic system is foUowed up by
the promotion of one particular god to the dignity ot
chief guardian for each of these three regions. On thi>

other hand, a tendency is clearly traceable in some of thp
hymns towards identifying gods whose functions preseui
a certain degree of similarity of nature ; these attempts
Would seem to show a certain advance of religious reflec-

tion, the first steps from polytheism towards a compre-
hension of the unity of divine-essence. ' Another feature of
the old Vedic worship tended to a similar result. The
great problems of the origin and existence of man and
universe had early bejun to engage the Hindu mind ; and
in celebrating the praises of the gods the poet wasfre-
quently led by his religious, and not wholly disinterested

zeal to attribute to them cosmical functions of the very
highest order. At a later stage of thought, chiefly exhibited
in the tenth book of the Rigveda and the Athanaveda,
inquiring sages could not but perceive the inconsistency of
such concessions of a supremacy among the divine rulers,,

and tried to solve the problem by conceptions of an inde-

pendent power, endowed with all the attributes of a
supreme deity, the creator of the universe, including the

gods of the pantheon. The names under which this

monotheistic-idea is put forth are mostly of an attributive

character, and indeed some of them, such as Prajapati
(" lord of creatures "), Viivakarman (" all-doer "), occur
in the earlier hymns as mere epithets of particular gods.

But to other minds this theory of a personal creator left

many difficulties unsolved. They saw, as the poets of old

had seen, that everything around them, that man himself,

was directed by some inward agent; and it needed but
one step to perceive the essential sameness of these spiritual

units, and to recognize their being but so many indivi-

dual manifestations of one universal principle. * Thu.s a
pantheistic conception was arrived at, put forth under
various names, such as Purvsha (" soul "), Kama ("desire").

Brahman (neutr. ; nom. sing, brdhma) ( "devotion, prayer").

Metaphysical and theosophic speculations were thus fas'-

undermining the simple belief in the old gods, until, at tht

time of the composition of the Brahma7jas and V/iunishads,

we find them in complete possession of the mind.' of the

theologians. -g. Whilst the theories crudely suggested in the

later hymns are now further matured and elaborated, the

tendency towards catholicity of formula favours the com-

bination of the conflicting monotheistic and pantheistic

conceptions; this compromise, which makes Piajapati, the

personal creator of the world, the manifestation of the'

impersonal Brahma, the universal self-existent soul, leads,

to the composite pantheistic system which forms the char-i

acteristic dogma of the Brahmanical period.

The spirit of Vedic worship is pervaded by a strong belief

in the efficacy of invocation and sacrificial oflering. The'

earnest and w-ell-expressed prayer cannot fai'i to draw the

divine power to the worshipper and make it yield to his

supplication ; and offerings, so far from being mere acts of

devotion which give pleasure to the god, represent the very

food and drink which render him vigorous and capable of

battling w-ith the enemies of his mortal friend. This intrinsic

power of invocation found an early expression in the term

brdhma (neuter) ("religious devotion, prayer, hymn"); and

its independent existence as an active moral principle in

shaping the destinies of man became recognized in the Vedit

pantheon in the conception of a goa, Brihafpati or Brah-

manaspali (" lord of prayer "), the guardian of the pious

worshipper. This feature in the Hindu belief could

scarcely fail early to engender and foster in the minds of

the people feelings of esteem and reverence towards those*

who possessed the inspirsd gift of poetical erpression, iui'
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well as those who had acquired an intimate knowledge of
flip, various forms of ritual worship. The common term

u-ed in the Veda for the officiating priest is brahmd7i

(iua3c. ; nom. sing, brahma), originally denoting, it would

seem, " one who prays, a worshipper," or " the composer

or reciter of a hymn [brahman, n.) " In some passages

the word also signifies a special class of priests who
uiEciated as superintendents during sacrificial ceremonies,

the complicated nature of which required the co-operation

A several priests. It- is probable that \a most cases the

function of the poet or composer of hymns was combined

with that of a minister of worship. In the Vedic hymns
'•.vo classes of society, the royal (or military) and the priestly

ci.isses, were evidently recognized as being raised above the

level of the Vis', or bulk of the Aryan community. These

.locial grades seem to have been in existence even before

t.be separation of the two Asiatic branches of the Indo-

European race, the Aryans of Iran and India. It is true

that, although the Athrava, liatkaestdo, and VaUrya of

the Zend Avesta correspond in position and occupation to

the Btdkman,' Rajan, and Vis of the Veda, there is no
similarity of names between them ; but this fact only shows

that the common vocabulary had not yet definitely fixed on

any specific names, for these classes. Even in the Veda
their nomenclature is by no means limited to a single

designation for each of them. Moreover, Atharvan occurs

not infrequently in the hymns as the personification of the

priestly profession, as the proto-priest who is supposed to

have obtained fire from heaven and to have instituted the

rite of sacrifice; and although ratheshlha ("standing on a

car") is not actually found in connection with the Rajan
or Kakatrit/a, its synonym rathin is in later literature a not

unusual epithet of mei of the military caste. At the

time of the hymns, aud even during the common Indo-

Persian period, the sacrificial ceremonial had already become
Sufficiently complicated .o call for the creation of a certain

number of distinct priestly office: with special duties

attached to them. While this shows clearly that the

position and occupation of the priest were those of a

profession, the fact that the terms brdhaana and
brahmapiUra, both denoting "the son of a brahman," are'

used in certain hymns as synonyms of Brahman, seems to

justify the assumption that the profession bad already, to a

certain degree, become hereditary at the time when these

hymns were composed. There is, however, with the

exception of a solitary passage in a hymn of the last book,

no trace to be found in the Rigveda of that rigid division

into four castes separated from one;another by unsurmount-
able barriers, which in later times constitutes the distinctive

feature of Hindu society. The idea of caste is expressed

by the Sanskrit term varna, originally denoting " colour,"

thereby impljnng difife-ences of complexion between the

several classes. The word occurs in the Veda in the latter

Bsnse, but it is used there to mark the distinction, not

between the three classes of the Aryan community, but
between them on the one hand and a dark-coloured hostile

people on the other. The latter,' dalled Dasas or Dasyus,
consisted, no doubt, of the indigenous tribes, with whom the

Aryans had to carry on a continualstruggle for the possession

of the land. The partial subjection of these comparatively

uncivilized tribes, as the rule of the superior race was gradu-

ally spreading eastward, and their submission to a st^te of

8erf3pm under the name of Vidros, added to the Aryan
community an element, totally separated from it by colour,

by habits, by language, and by occupation. Moreover, the

religious belief of these tribes being entirely difi'erent from
that of the conquering people, the pious Aryas, and
especially the class habitually engaged in acts of worship,

could hardly fail to apprehend considerable danger to the

purity of their own faith froir, too close and intimate a

contact between the two races. What mora natural, there-

fore, than that measures should have been early devised ti>

limit the intercourse between them within as narrow bounds
as possible. In course of time the difierence of vocation,

and the greater or less exposure to the scorching influence-

of the tropical sky, added, no doubt, to a certain admix-
ture of Siidra blood, especially in the cas^ of the common
people, seem to have produced also in the Aryan population
different shades of complexion, which greatly favoured a.

tendency to rigid class-restrictions originally awakened and-

continually fed by the lot of the ser\'ile race. Meanwhile
the power of the sacerdotal order having been gradually
enlarged in proportion to the development of the minutia?

of sacrificial ceremonial and the increase of sacred lore,

they began to lay claim to supreme authority in regulating

and controlling the religious and social life of the people.

The author of the so-called Purusha-sikia, or hymn to

Purusha, above referred to, represents the four castes

—

the Brdhmanas, Kskatriyas, Vai^yars, and Madras— as-

having severally sprung from the mouth, the arms, the

thighs, and the feet of Purusha, a primary being, here
assumed to be the source of the universe. It is very doubtful,

however, whether at the time when this hymn was composed
the relative position of the two upper castes could already

have been settled in so decided a way as this theory might
lead us to suppose. There is, on the contrary, reason to-

believe tL*it some time had yet to elapse, marked by fierce-

and bloody struggles for supremacy, of which only imper-

fect ideas can be formed from the legendary and biassed

accounts of later generations, before the Kshatriyas finally

submitted to the full measure of priestly pretension.

The definitive establishment of the Brahmanical hierarchy

marks the beginning of the Brahmanical period properly so

called. Though the origin aud gradual rise of some of the

leading institutions of this era can, as has been shown, be-

traced in the earlier writings, the chain of their develop-

ment presents a break at this juncture which no satisfactory

materials enable us to fill up. A considerable portion of the

literature of this time has apparently been lost ; and several

important works, the original composition of which has

probably to be assigned to the early days of Brahnianisiu,

such as the institutes of Manu aiid the two great epics, the

MahdWiarala and Rdmdyana, in the form in which they

have been handed down to us, show manifest traces of a

more modern redaction. Yet it is sufficiently clear from
internal evidence that Manu's Code of Laws, though it is

iierely a metrical ri/acimetUo of older materials, reproduces

on the whole pretty faithfully the state of Hindu society

depicted in the sources from which it was compiled. The
final overthrow of the Kshatriya power was followed by a

period of jealous legislation on the part of the Brahmans.
For the time .their chief aim was to improve their newly
gained vantage-ground by surrounding everything connected

with their order with a halo of sanctity calculated to impress

the lay community with- feelings of awe. In the Brahmanas
and even in the Purusha Hymn, and the Atharvan, divine

origin had ah-eady been ascribed to the Vedic Sanhitas,

especially to the three older collections. The same privilege

was now successfully claimed for the later Vedic literature,

so imbued with Brihmanic aspirations and pretensions; and
the authority implied in the designation of Sruti or revela-

tion removed henceforth the whole body of sacred writings

from the sphere of doubt and criticism. This concession

necessarily involved an acknowledgement of the new social

order as a divine institution. Its stability was, however,

rendered still more secure by the elaboration of a system

of conventional precepts, partly forming the basis of ^Ianu'^

Code, which clearly defined the relative position and the

duties of the several castes, and determined the penaltie.?

to be inflicted on any transgressions of the limits assigned
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to each of them. These laws are conceived with no humane
or sentimental scruples on the part o£ their authors. On
the contrary, the offences committed by Brahmans against

other castes are treated with remarkable clemency, whilst

the punishments inflicted for trespasses on the rights of

higher classes are the more severe and inhuman the lower

the offender stands in the social scale. The three first

castes, however unequal to each other in privilege and

social standing, are yet united by a common bond of

sacramental rites (saTwiaraj), 'traditionally connected from

ancient times with certain incidents and stages in the life

of the Aryan Hindu, as conception, birth, name-giving,

the first taking out of the child to see the sun, the first

feeding with boiled rice, the rites of tonsure and lair

cutting, the youth's investiture with the sacrificial thread,

and his return hom« on completing his studies, marriage,

f .moral, <Stc. The modes of observing these family rites are

hid down in a class of writings called Grikt/a-sutras, or

•domestic rules. The most important of these observances

is the upanayana, or rite of conducting the boy to a

spiritual teacher. Connected with this act is the investi-

turo with the sacred cord, ordinarily worn over the left

Ehoulder and under the right arm, and varying in material

according to the class of the wearer. This ceremony being

the preliminary act to the youth's initiation into the study

of the Veda, the management of the consecrated fire and

the knowledge of the rites of purification, including the

lavitri, a solemn invocation to savitri, the sun, which has to

be rspeated every morning and evening before the rise and

after "the setting of that luminary, L3_supposed to constitute

the second or spiritual birth of the Arya. It is from their

participation in this rite that the three upper classes are

called the twice-born. The ceremony is enjoined to take

plice some time between the eighth and sixteenth year of

«ge in the case of a Brahman, between the eleventh and

twenty-second year of a Kshatriya, and between the twelfth

and twenty-fourth year of a Vaisya. He who has not been

invested with the mark of his class within this time is for

ever excluded from uttering the sacred sdviirl and becomes

an outcast, unless he is absolved from his sin by a council

of Brahmans, and after due performance of a purifica-

tory rite resumes the badge of his caste. With one not

duly initiated no righteous man is allowed to associate or

to outer into connections of affinity. The duty of the

•Sudra is to serve the twice-born classes, and above all the

Brihmans. He is excluded from all sacred knowledge, and

if he performs sacrificial ceremonies he must do so without

using holy mantras. No Brahman must recite a Vedic

text where a man of the servile caste might overhear him,

nor must he even teach him the laws of expiating sin.

The occupations of the Vaisya are those connected with

trade, the cultivation of the land and the breeding of cattle
;

while those of a Kshatriya consist in ruling and defending

the people, administering justice, and the duties of military

profession generally. Both share with the Brahman the

privilege of reading the Veda, but only so far as it is taught

and explained to them by their spiritual preceptor. To the

Brahman belongs the right of teaching and expounding the

sacred texts, and also that of interpreting and determining

the law and the rules of caste. Only in exceptional cases,

when no teacher of the sacerdotal class is within reach, the

twice-born youth, rather than forego spiritual instruction

altogether, may reside in the house of a non-Brahmanical

preceptor ; but it is specially enjoined that a pupil, who
seeks the path to heaven, should not fail, as soon as circum-

stances permit, to resort to a Brahman well versed in the

Vedas and their appendages.

Notwithstanding the barriers placed between the four

KiPtPJi, the practice of intermarrying appears to have been

cuu prevalent in early times to have admitted of measures

of so stringent a nature as to wholly repress it. To marry
a woman of a higher caste, and especially of a caste not

immediately above one's own, is, however, decidedly pro-

hibited, the offspring resulting from such a union being
excluded from the performance of the sraddha or obsequies
to the ancestors, and thereby rendered incapable of inheriting

any portion of the parents' property. On the other hand,
men are at liberty, according to the rules of Manu, to marry
a girl of any or each of the castes below their own, provided
they have besides a wife belonging to their own class, for

only such a one should perform the duties of personal attend-

ance and religious observance devolving upon a married
woman. As regards the children born from unequal mar-
riages of this description, they have the rights and duties

of the twice-born, if their mother belong to a twice-born

caste, otherwise they, like the offspring of the former class

of intermarriages, share the lot of the Sudras, and are

excluded from the investiture and the savitri. For this

last reason the marriage of a twice born man with a Sudra
woman is altogether discountenanced by some of the later

law books. At the time of the code of Manu the inter-

mixture of the classes had already produced a considerable

number of intermediate or mixed castes, which were, care-

fully catalogued, and each of which had a specific occupation

assigned to it as its hereditary profession. The self-exalta-

tion of the first class was not, it would seem, altogether

due to priestly arrogance and ambition ; but, like a pro-

minent feature of the post-Vedic belief, the transmigration

of souls, it was, if not the necessary, yet at least a natural

consequence of the pantheistic doctrine. To the Brah-

manical speculator who saw in the numberless individual

existences of animate nature but so many manifestations

of the one eternal soul, to union with which they were all

bound to tend as their final goal of supreme bliss, the

greater or less imperfection of the material forms in which

they were embodied naturally presented a continuous scale

of spiritual units from the lowest degradation up to the

absolute purity and perfection of the supreme spirit. To
prevent one's sinking yet lower, and by degrees to raise

one's self in this universal gradation, or, if possible, to attain

the ultimate goal immediately from any state of corporeal

existence, there was but one way,—subjection of the senses,

purity of life, and knowledge of the deity. " He " (thus

ends the code of Manu) " who in his own soul perceives

the supreme soul in all beings and acquires equanimity

toward them aD, attains the highest state of bliss." Was
it not natural then that the men who, if true to their sacred

duties, were habitually engaged in what was most conducive

to these spiritual attainments, that the Brahmanical class

early learnt to look upon themselves, even as a matter of

faith, as being foremost among the human species in this

universal race for final beatitude 1 The life marked out

for them by that stern theory of class duties which they

thomselves had worked out, and which, no doubt, must have

been practised in early times at least in some degree, was

by no means one of ease and amenity. It was, on the con-

trary, singularly calculated to promote that complete morti

fication of the instincts of animal nature which they

considered as indispensable to the final deliverance from

the revolution of bodily and personal existence.

The pious Brahman, longing to attain the summum honntn

on the dissolution of his frail body, was enjoined to pass

through a succession of four orders or stages of life, viz.,

those of brahmacharin, or religious student
;

ffrihastha (or

grihamedhm), or householder ; rananvasin (or vdnapraslha),

or anchorite ; and sannyasin (or bkilshit), or religious mendi-

cant. Theoretically this course of life was open and even

recommended to every twice-born man, his distinctive class-

occupations being in that case restricted to the second

station, or that of married life PMCtieallv. however, tbo«i
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belonging to the Kshatriya and Vaisya castes were, no

lioubt, contented, with few exceptions, to go through a term

of studentship in order to obtain a certain amount of

religious instruction before entering into the married state,

and plying their professional duties.- In the case of tho

sacerdotal class, the practice probably was all but universal

in early times; but gradually a more and more limited

proportion seem to have carried their religious zeal to the

length of self-mortification involved in the two final stages.

On the youth having been invested with the sign of his

caste, he was to reside for some time in the house of some

religious teacher, well read in the Veda, to be instructed in

the knowledge of the scriptures and the scientific treatises

attached to them, in the social duties of his caste, and in

the complicated system of purificatory and sacrificial rites.

According to the number of Vedas he intended to study,

the duration of this period of instruction was to be, pro-

bably in the case of Brahmanical students chiefly, of from

twelve to forty-eight years ; during which time the virtues

of modesty, duty, temperance, and self-control were to be

firmly implanted in the youth's miud by his unremitting

observance of the most minute rules of conduct. . During

all this time the Brahman student had to subsist entirely

on food obtained by begging from house to house ; and

Ills behaviour towards the preceptor and his family was to

bo that prompted by respectful attachment and implicit

obedience. In the case of girls no investiture takes place,

but for them the nuptial ceremony is considered' as an

equivalent for that rite. On quitting the teacher's abode,

the young man returns to his family and takes a wife.

To die without leaving legitimate offspring, and espe-

cially a son, to perform the periodical rite of obsequies,

consisting of offerings of water and cakes, to himself

and his ancestors, is considered a great misfortune by the

orthodox Hindu. There are three sacred " debts " which

a man has to discharge iii life, viz., that which is due to

the gods, and of which he acquits himself by daily worship

and sacrificial rites ; that due to the rishis, or ancient

sages and inspired seers of the Vedic texts, discharged by

the daily study of the scripture ; and the " final debt

"

which he owes to his manes, and of which he relieves

himself by leaving a son. To these three some authorities

add a fourth, viz., the debt owing to humankind, which

demands his continually practising kindness and hospitality.

Hence the necessity of the man's entering into the married

state. When the bridegroom leads the brido from her

father's house to his o wn home, the fire which has been

used for the marriage ceremony accompanies the coupla to

servo them as their garhapatya, or domestic fire. It has

to bo kept up perpetually, day and night, either by them-
selves or their children, or, if the man be a teacher, by his

pupils. If it should at any time become extinguished by
neglect or otherwise, tho guilt incurred thereby must be
a*oncd for by an act of expiation. Tho domestic fire

serves the family for preparing their food, for making the

five' necessary daily and other occasional offerings, and for

performing the sacramental rites above alluded to. No food
should ever be eaten that has not been duly consecrated by
a portion of it being offered to the gods, the beings, and tho

manes. These three daily offerings are also called by the

collective name of vaiivadeva, or sacrifice to all the deities.

The remaining two. are the offering to BrahmS, i.e., the

daily lecture of the scriptures, accompanied by certain

rites, and that to men, consisting in the entertainment of

guests. The domestic observances, many of which must be
considered as ancient Aryan family customs, surrounded
by the Hindus with a certain amount of adventitious cere-

monial, were generally performed by the householder
himself, with the assistance of his wife. There is, however,
another class of sacrificial ceremonies of a mora pretentious

and expensive kind, called irauta rites, or rites based on
sruti, or revelation, the performance of which, though not

indispensable, were yet considered obligatory under certain

circumstances. They formed a very powerful weapon in

the hands of the priesthood, and were one of the chief

sources of their subsistence. Owing to the complicated

nature of these sacrifices, and the great amount of ritualistic

formulas and texts muttered or recited during their perform-

ance, they required the employment of a number of profes-

sional Brahmans, frequently as many as sixteen, who had
to be well rewarded for their services. However great the
religious merit accruing from these sacrificial rites, they
were obviously a kind of luxury which only rich people

could afford to indulge in. They constituted, as it were,

a tax, voluntary perhaps, yet none the less compulsory,

levied by the priesthood on the wealthy laity. It is true that

the priest who refuses to .accept any reward for officiating

at a sacrifice is highly eulogized by the Brahmanical writers
;

but such cases of disinterested zeal seem to have occurred

but rarely. The manuals of Vaidik ritual generally enumerate
three classes of irauta rites, viz., Uhtis, or oblations of milk,

curds, clarified butter (ghee), rice, grain, <Ssc., animal offer-

ings, and libations of soma. The soma, an intoxicating

drink prepared from the juice of the Asclepias acida (a kind
of milk-weed, sometimes called the moon-plant), must have
played an important part in the ancient worship, at least

as early as the Indo-Persian period. It is continually

uUuded to both in the Zend A vesta and the Rigveda. In
the latter work the hymns of a whole book, besides others,

are addressed to it, either in tho shape of a mighty god, or

inits original form, as a kind of ambrosia endowed with
wonderfully pihilarating powers. In post-Vedic mythology
Soma has become identified with tho lunar deity, to whom
it seems to have had some relation from the beginning.

Among the Vaidik rites the soma-sacrifices are the most-
solemn and complicated, and those to which the greatest

eificacy is ascribed in remitting sin, conferring offspring and
even immortality. They require the attendance of sixteen

priests, and are divided into three groups, according as the

actual pressing and offering of the soma occupies only one
day, or between one and twelve, or more than twelve

days. Tho performance of all s'rauta sacrifices requires two
other fires besides that used for domestic rites. The act

of first placing the fires in their respective receptacles, after

due consecration of the ground, constitutes the essential

part of the first ishti, the agnyddhana, which the house-

holder should have performed byfour Brahmans immediately

after his wedding. To the same class of sacrificial

ceremonies belong those performed on the days of the

new and fuU moon, the oblation at the commencement
of the three seasons, the offering of first-fruits and other

periodical rites. Besides these regular sacrifices, the ^rauta

ceremonial includes a number of most solemn rites which,

on account of the objects for which they are instituted and
the enormous expenditure they involve, could only be per-

formed on rare occasions and by powerful princes. 01
these the most important are the rdjasuya, or inauguration

ceremony of a monarch laying claim to Supreme rule, and
the asvamedha, or horse sacrifice, a rite of great antiquity,

enjoined by the Brahmanical ritual to kings desirous of

attaining universal sovereignty. The eflicacy ascribed to

this ceremony in later times was so great that the per-

formance of a hundred such sacrifices was considered to

deprive Indra of his position as chief of the immortals.
When the householder is advanced in years, " when be

perceives his skin become wrinkled and his hair grey,
when he sees the son of his son," the time is said to have
come for him to enter tho third stage of life He should
now disengage himself from all family ties,—except that

his wife may accompany him. if she chooses.—and rejair
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to a lonely wood, taking with him hia sacred fires and the

implements required for the daily atid periodical ofi'erings..

Clad in a deer's skin, in a single piece of gjoth, or in a bark

jgarment, with his hair and nails uncut, the hermit is to

subsist exclusively on food growing wild in the forest, such

as roots, fruit, green herbs, and wild rice and grain. ' He
Bust not accept gifts from any one, except of what may be

absolutely necessary to maintain him ; but with his own
little hoard he should, on the contrary, honour, to the best

of his ability, those who visit his hermitage. His time

must be spent in reading the metaphysical treatises of the

Veda, in making oblations, and in undergoing various

kinds of privation and austerities, with a view to mortify-

ing his passions and producing in his mind an entire

indifference to worldly objects. Having by these means
iucceeded in overcoming all sensual affections and desires,

and in acquiring perfect equanimity towards everything

around him, the hermit has fitted himself for the final and

most exalted order, that of devotee or religious mendicant.

As such he has no further need of either mortifications'

or religious observances; but "with the sacrificial fires

reposited in his mind," he may devote the remainder of his

days to meditating on the divinity. Taking up his abode
It the foot of a tree in total solitude, " with no companion
but his own soul," clad in a coarse garment, he should

carefully avoid injuring any creature or giving ofi'ence to

any human being that may happen to come near him.

Once a day, in the evening, " when the charcoal fire is

extinguished and the smoke no longer issues from the fire-

places, when the pestle is at rest, when the people have

taken their meals and the dishes are removed," he should

"go near the habitations of men, in order to beg what little

food may suffice to sustain his feeble frame. Ever pure of

mind he should thus bide his time, " as a servant expects

his wages,"- wishing neither for death nor for life, until at

last his soul is freed from its fetters and absorbed in the

eternal spirit, the impsrsonal self-existent BrahmS.
The neuter term Irdhmd is met with in the Rigveda

biith in the abstract sense of " devotion, worship," and in

the concrete one of " prayer, hymn." Closely connected

with it is found the masculine term brahmd, "a worshipper,

a priest." The popular belief in the efficacy of invocation

constituted a prominent feature of the Vedic symbolism,

which the traditional and professional activity of the poet

and minister of worship did, no doubt, much to keep up
and foster. In the theosophical speculations of the later

Vedic poets this mystic power of devotion found its fullest

expression in the recognition of the brdhma as the highest

iosmical principle, and its identification with the pantheistic

conception of an all pervading self-existent essence, the

primary source of the universe. Whether this identification

was originally due to some extent to the influence of class-

interest possibly aided by the coincidence of name, or

whether it was solely the product of a highly-wrought re-

ligious invagination, it is diflScult to decide. Certain it is,

however, that the term brdhmd began to be used about the

same time as'the abstract designation of priestly function

Q[id the 'Brahmanical order in general, in the same way as

the word kshatra came to denote the aggregate of functions

and individuals of the military class

The tendency towards a comprehension of the unity of

(iivine essence had resulted in some minds, as has been
remarked before, in a kind of inonothoistic notion of the

origin of the universe. In the literature of the Brahmana
l-eriod we meet with this conception as a common clement
'if speculation ; and so far from its being considered incom-
patiblo with the existence of a universal spirit, Prajapati,
the personal creator of the world, is generally allowed a
rirominent place in the pantheistic theories. Yet the state

\)f theological speculation, reflected in these writings, is one

of transition. The general drift of thought is essentially

pantheistic, but it is far from being reduced to a regular

systehi, and the ancient form of belief still enters largely

into it. The attributes of Prajapati, in the same way,
have in them elements of a purely polytheistic nature, and
some of the attempts at reconciling this new-fangled deity

with the traditional belief are somewhat awkward. An
ancient classification of the gods represented them as being

thirty-three in number, eleven in each of the three worlds

or regions of nature. These regions being associated each

with the name of one principal deity, this division gave rise

at a later time to the notion of a kind of triple divine

government, consisting of Agni (fire), Indra (sky) or VCir/u

(wind), and Surya (sun), as presiding respectively o\';i

the gods on earth, in the atmosphere, and in the sky. Ol

this Vedic triad mention is frequently made in the Brahmaua
writings. On the other hand the term prajapati (lord of

creatures), which in the Rigveda occurs as an epithet of the

sun, is also once in the Atharvaveda applied jointly to

Indra and Agni. In the Brahmanas Prajapati is several

times mentioned as the thirty-fourth god ; whilst in one

passage he is called the fourth god, ^nd made to rule over

the three worlds. More frequently, however, the writings of

this period represent him as the maker of the world and the

father or creator of the gods. It is clearirom this discordance

of opinion on so important a point of doctrine, that at this

time no authoritative system of belief had been agreed

upon by the theologians. Yet there 'are unmistakable

signs of a strong tendency towards constructing one, and

it is possible that in yielding to it the Brahmans may have

been partly prompted by political considerations. , The
definite settlementof the caste system and the Brahmanical

supremacy must probably be assigned to somewhere about

the close of the Brahmana period. Division in their own
ranks was hardly favourable to the aspirations of the priests

at such a time; and the want of a distinct formula of belief

adapted to the general drift of thecAjgical speculation, to

which they could ,all rally, was probably felt the more
acutely, the mord determined a resistance the military

class was likely to oppose to their claims. Side by side

with the conception of the BrdhmS, the universal sgiritual

principle, with which speculative thought 'had already

become deeply imbued, the notion of a supreme personal

being, the author of the material creation, had come to be

considered by many as a necessary complement of the

pantheistic doctrine. But, owing perhaps to his polythe-

istic associations and the attribufive nature of his name.

the person of Prajapati seems to have been thought but

insufficiently adapted to represent this abstract idea. The

expedient resorted to for solving the difiiculty was as

ingenious as'it was characteristic of the Brahmanical aspira

tions. In the same way as the abstract denomination of

sacerdotalism, the neuter brd/imd, had come to express the

divine essence, so the old designation of the individual

priest, the masculine term brahmd, was raised to denote

the supreme personal deity which was to take the place

and attributes of the Prajapati of the Brahmanas an-i

Upanishads. By this means the very name of the gcil

expressed the essential oneness of his nature with that

of the divine spirit as whose manifestation he was to b?

considered. Even in the later Vedic writings Brahmfi is

but rarely mentioned ; and in some of these passages

he is expressly identified with Prajapati. It is in the

institutes of Manu, where, as we have seen, the system

of castes is propounded in its complete development, tliat

his definite place is assigned to him in the cosmogony.

According to this work, the universe, before undiscerned.

was made discernible in the beginning by the sole, se!;-

existent spirit {brahma). He, then, having willed to prt-

dure from his own substance various creatures, created the
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waters by meditation, andliaving placed in tbem a pro-

ductive seed which developed into a golden egg, he was

born in that egg as the male Brahma, the forefather (and

creator) of all beings. The theory of Brahma being born

from a golden egg is a mere adaptation of the Vedic con-

ception of Hiranyagarbha (" gold-embryo "), who is repre-

sented as the supreme god in a hymn of the tenth book of

the Rigveda.

However the new dogma may have answered the pur-

poses of speculative minds, it was not one in which the

people generally were likely to have been much con-

cerned ; an abstract, colourless deity like Brahma could

awake no sympathies in the hearts of those accustomed

to worship gods of flesh and blood. Indeed, ever since

the primitive symbolical worship of nature had un-

dergone a process of disintegration under the influence

of metaphysical speculation, the real belief of the great

body of fhe people had probably become more and more

distinct from that of the priesthood. In difl'erent locaUties

the principal share of their afl'ection may have been

bestowed on one or another of the old gods who was

thereby raised to the dignity of chief deity ; or new
forms and objects of belief may have sprung up with the

intellectual growth of the people. In some cases even the

vorship of the indigenous population may not have

remained without exercising some influence in modifying

the belief of the Aryan raca In this way a number of

local deities would grow up, more or less distinct in name
and characteristics from the gods of the Vedic pantheon.

There is, indeed, sufiicient evidence to show that, at a

time when, after centuries of theological speculations, some
little insight into the life and thought of the people is

aSbrdcd by the literature handed down to us, such a

diversity of worship did exist. ' Under these circumstaiices

the policy which seems to have suggested itself to the

priesthood, anxious to retain a firm hold on the minds of

the people, was to recognize and incorporate into their

aystem some of the most prominent objects of popular

devotion, and thereby to establish a kind of catholic creed

for the whole community subject to the Brahmanical law.

At the time of the original composition of the great epics

two such deities, ^iva or Mahddet^a (" the great god ") and
Vishnu, seem to have been already admitted into the

Brahmanical aystem, where they have ever since retained

their place ; and from the manner in which they are

represented in those works, it would, indeed, appear that

both, and especially the former, enjoyed an extensive

worship. As several synonyms are attributed to each of

them, it is not improbable that iu some of these we have to

recognize special names under which the people in difl'erent

localities worshipped these gods, or deities of a similar

nature which, by the agency of popular poetry, or in

some other way, came to be combined with them. The
places assigned to them in the pantheistic system were
co-ordinate with that of Brahma ; the three deities,

Brahma, Vishnu, and Siva were to represent a tripH im-

personation of the divinity, as manifesting itself respec-

tively in the creation, preservation, and destruction of the

universe, ^iva does not occur in the Vedic hymns as the

came of a god, but only as an adjective in the sense of

"kind, auspicious." One of his synonyms, however, is the

name of a Vedic deity, the attributes and nature of which
show a good deal of similarity to the post-Vedic god.

This is Rudra, the god of the roaring storm, usually

portrayed, in accordance with the element he represents, as

a fierce, destructive deity, " terrible as a wild beast," whose
fearful arrows cause death and disease to men and cattle.

He is also called kapardin {" wearing his hair spirally

braided like a shell "), a word which in later times became
one of tho synonyms of Siva. The Atharvaveda mections

several other names of the same god, some of which appear

even placed together, as in one passage Bhava, Sana,
Rudra, and Paiupali. Possibly some of them were the

names under which one and the same deity was already

worshipped in different parts of Northern India. This was
certainly the case in later times, since it is expressly stated

in one of the later works of the Brahmaha period, that

Sarva was used by the Eastern people and Bhava by a

Western tribe. It is also worthy of note that in thii

work (the Satapatha-hrdhmana), composed at a time when
the Vedic triad of Agni, IndraVayu, and Surya was still

recognized, attempts are made to identify this god of many
names with Agni ; and that in one passage in the Mahdbhd-
rata it is stated that the Brahmans said that Agni was Siva.

Although this identification can scarcely be correct, it

seems to point to the fact that, in adapting their specula-

tions to the actual state of popular worship, the Brahmans
kept the older triad distinctly in view, and by means of it

endeavoured to bring their new structure into harmony
with the ancient Vedic belief. It is in his character aa

destroyer that Siva holds his place in the triad, and that

he must, no doubt, be identified with the Vedic Rudra.

Another very important function appears, however, to have
been early assigned to him, on which much more stress is

laid in his modem worship—that of destroyer being more
especially exhibited in his consort—viz , the character of a
generative power, symbolized in the phallic emblem {linga)

and in the sacred bull (Nandi), the favourite attendant ol

the god. This feature being entirely alien from the nature

of the Vedic god, it has been conjectured with some plausi-

bility, that the /tn^a-worship was originally prevalent among
the non-Aryan population, and was thence introduced into

the worship of Siva. On the other hand, there can, we
think, be little doubt that Siva, in his generative faculty,

is the representative of another Vedic god whose nature and

attributes go far to account for this particular feature ol

the modern deity, viz., Pushan. This god, originally, no

doubt, a solar deity, is frequently invoked, as the lord o(

nourishment, to bestow food, wealth, and other blessings

He is once, jointly with Soma, called the progenitor ol

heaven and earth, and is connected with the marriage

ceremony, where he is asked to lead the bride to tho bride-

groom and make her prosperous {^ii'atamd). Moreover, he

has the epithet kapardin (spirally braided), as have Rudra
and the later 6iva, and is called Pa^upa, or guardian of

cattle, whence the latter derives his name Pasupati. But
he ij also a strong, powerful, and even fierce and destructive

god, who, with his goad or golden spear, smites the foes

of his worshipper, and thus in this respect offers at least

some points of similarity to Rudra, which may have

favoured the fusion of the two gods. Vis?inu occupies

already a place in the Vedic mythologj-, though by no

means one of such prominence as would entitle him to

that degree of exaltation implied in his character as one of

the three hypostases of the divinity. Moreover, although

in his general nature, as a benevolent, genial being, the

Vedic god corresponds on the whole to the later Vishnu,

the preserver of the world, the latter exhibits many
important features for which we look in vain in his pro-

totype, and which were most likely the results of sectarian

worship or of an amalgamation with local deities. In one

or two of them, such as his names Vasudevaand Vaikuntha,

an attempt may again be traced to identify Vishnu with

Indra, who, as we have seen, was one of the Vedic triad of

gods. The characteristic feature of the elder Vishnu is hia

measuring the world with his three strides, which are ex-

plained as denoting cither the three stations of the sun at

the time of rising, culminating, and setting, or the triple

manifestation of the luminous element, as the fire on earth,

the li^htring in the atmosphere, and the sun in tlie
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heavens. The modern god is represented as undergoing,

for the benefit of mankind, a number of avataras or incar-

nations, ten of which are especially dwelt upon by the

fervid imagination of his followers. The exact time at

which these seyeral episodes were incorporated into the cult

of Vishnu cannot at present be ascertained. As they are

for the most part conceived in a decidedly Brahmanical

spirit,—the special object for which Vishnu assumes a

human form being generally to deliver the people from the

oppression of some wicked tyrannous prince,—it is pro-

bable that they were mostly introduced at a time

when there was still some danger of the Kshatriyas

defying the Brahmanical rule. Of somewhat different

origin were, perhaps, two of Vishnu's most popular

and important incarnations, viz., those in which he

manifests himself in the persons of Krishna and Rama,

two heroes whose exploits are celebrated in the Maha-

bharata and Ramayana. It is possible that these warriors

and their legendary achievements had been favourite

subjects of heroic poetry for some time previous to the

overthrow of the Kshatriyas, and that, being already

regarded by the latter as representatives of Vishnu, they

were afterwards recognized as such by the Brahnoans, and

thus gave rise to the system of Avataras.

The male nature of the triad was supposed to require to

be supplemented by each of the three gods being associated

with a female energy (Sakti). Thus Vack or Sarasvatx,

the goddess of speech and learning, came to be regarded as

the iahti, or consort of Brahma ; Sri or Lakshmi, " beauty,

fortune," aa that of Vishnu; and Uma or Pdrvati, the

daughter of Eimavat, the god of the Himalaya mountain,

as that of ^iva. On the other hand, it is not improbable

that Fdrvati,—who has a variety of other names, such as

Kdll ("the black one"), Burgd ("the inaccessible, terrible

one "), Mahd-deii (" the great goddess"),—enjoyed already

a somewhat extensive worship of her own, and that there

may thus have been good reason for assigning to her a pro-

minent place in the Brahmanical system. In later times a

special .sect, that of the Sdktas, or followers of any one of

the iaktis, was principally devoted to her service ; and up

to our own days an almost national festival, the Durgdpdjd

or Dasard, accompanied by sanguinary sacrifices, is annually,

in September or October, celebrated in her honour in

Northern and Western India.

A compromise was thus effected between the esoteric

doctrine of the metaphysician and some of the most prevalent

forms of popular worship, resulting in what was henceforth

to constitute the orthodox system of belief of the Brah-

manical community. Yet the Vedic pantheon could not

be altogether discarded, forming part and parcel, as it did,

of that sacred revelation (iruti), which it had been taught

was the divine source of all religious and social law (smriti,

"tradition"), and being, moreover, the foundation of the

sacrificial ceremonial on which the priestly authority so

largely depended. The existence of the old gods is therefore

likewise recognized, but recognized in a very different way

from that of the triple divinity. For while the triad

represents the immediate manifestation of the eternal,

infinite soul—while it constitutes, in fact, the Brahma

itself in its active relation to mundane and seemingly

material occurrences, the gods are of this world, are indi-

vidual spirits or portions of the Brahma like men and other

creatures, only higher in degree. To them an intermediate

sphere, the heaven of Indra (the svarloka or svarga), is

assigned to which man may raise himself by fulfilling the

holy ordinances ; but they are subject to the same laws of

being ; they, like men, are liable to be bom again in some

lower state, and therefore, like them, yearn for emancipation

from the necessity of future individual existence. It is a

sacred duty of man to worship these superior beings by

invocations and sacrificial observances, as it is to bonouf
the pitris, the spirits of the departed ancestors. The dead,
on being judged by Yama, the Pluto of Hindi! mythology,
are supposed to be either passing through a term of enjoy-

ment in a region midway between the earth and the heaven
of the gods, or undergoing their measure of punishment in

the nether world, situated somewhere in the southern region,

before they return to the earth to animate new bodies. In
Vedic mythology Yama was considered to have been the
first mortal who died, and " espied the way to " the celestial

abodes, and in virtue of precedence to have become the ruler

of the departed ; in some passages, however, he is already

regarded as the god of death. Although the pantheistic

system allowed only a subordinate rank to the old gods,

and the actual religious belief of the people was probably
but little affected by their existence, they continued to-

occupy an important place in the afl'ections of the poet, and
were still represented aa exercising considerable influence on
the destinies of man. The most prominent of them were-

regarded as the appointed Lokapalas, or guardians of the

world ; and as such they were made' to preside over the four

cardinal and (according to some authorities) the intermediate

points of the compass. Thus Indra, the chief of the gods,,

was regarded as the regent of the East ; Agni, the fire

(ignis), was in the same way associated with the south-east

;

Yama with the south ; Surya, the sunCHAios), with the

south-west ; Varuna, originally the representative of the

all-embracing heaven (Oipai/ds) or atmosphere, now the god-

of the ocean, with the west ; Vayu (or Pavana) the wind,

with the north-west ; Kuhera, the god of wealth, with the

north ; and Soma (or Chandra) with the north-east. In

the institutes of JManu the Lokapdlas are represented as

standing in close relation to the ruling king, who is said to

be composed of particles of these his tutelary deities. The
retinue of Indra consists chiefly of the Gandharvas (etym

connected with Kcrraupos), a class of genii, considered in

the epics as the celestial musicians ; and their wives, the

Apsaras, lovely nymphs, who are frequently employed by

the gods to make the pious devotee desist from carrying

his austere practices to an extent that might render him
dangerous to their power. Narada, an ancient sage, is

considered as the messenger between the gods and men,

and as having sprung from the forehead of Brahma. The
interesting office of the God of love is held by Edmadeva,
also called Ananga, the bodyless, because, as the myth
relates, having once tried by the power of his mischievous

arrow to make Siva fall in love with ParvatI, whilst he was

engaged in devotional practices, the urchin was reduced to

ashes by a glance of the angry god. Two other mytho-

logical figures of some importance are considered as sons

of Siva and ParvatI, viz., Kdrttikeya or Skanda, the leader

of the heavenly armies, who was supposed to have been

fostered by the six Kritlikds or Pleiades ; and Ganeia, the

elephant-headed god of wisdom, and at the same time

the leader of the dii minorum gentium.

Orthodox Brahmanical Scholasticism makes the attain-

ment of final emancipation (mukti, mokiha) dependent on

perfect knowledge of the divine essence. This knowledge

can only be obtained by complete abstraction of the mind

from external objects and intense meditation on the

divinity, which again presupposes the total extinction of

all sensual instincts by means of austere practices (lapas).

The chosen few who succeed in gaining complete mastery

over their senses and a full knowledge of the divine nature

become absorbed into the universal soul immediately on

the dissolution of the body. Those devotees, on the other

hand, who have still a residuum, however slight, of ignor-

ance and worldliness left in them at the time of their death,

pass to the world of Brahma, where their souls, invested

with subtile corporeal frames, await their reunion with the
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eupreffie. The' pantheistic doctrine which forms the
foundation of the Brahmanical belief found its earliest

systeniatic exposition in the Mlmdnsd philosophy, Inas-

much as its tenets were supposed to be in perfect harmony
with the sacred scriptures, the Mlmdnsd was regarded as

the only true orthodox school of philosophy. It divided
itself iuto two parts or branches, viz., the Picroa- (prior)

or Karma- (work) Mlmdnsd, the practical, and, no doubt,
older school of Jaimini, which propounds a system of

reasoning with a view of facilitating the correct interpreta-

tion of the Veda ; and the Utlara- (latter) or Brahma-
Mlmdnsd, or commonly called Veddnta (conclusion of the
Veda), the metaphysical system ascribed to Vyasa, which
professes to supply a complete exposition of the theological

doctrmes advanced in the Veda, especially in its speculative

portions, the Upanishads. But other dar^anas, or philo-

sophical systems, were started, which, though admitted
into the pale of orthodoxy, were yet considered as not

altogether compatible with a belief in the revealed character

of the scriptures. These were the Sdnkkya school, founded
by Kapila, with its more modem branch, the theistic Yoga
of Patanjali ; and the dialectic Nydya of Gotama, with
the atomistic Vaiseskika of Kandda. The time at which
these several schools originated is still very uncertain ; but
it is highly probable that at least the two Mimdiisds and
the SaiMya preceded Buddhism. The Vedanta seemed
to be unable satisfactorily to account for the origin of

matter, the existence of which its followers in later times

found themselves compelled altogether to deny, and to de-

clare to bo a mere illusion (mdyd) produced by imperfect

knowledge of the soul. Kapila cut the knot by proclaiming

the eternal existence of a material principle, unconscious,

but endowed with volition in regard to its own develop-

ment ; from it all matter had emanated, and into it

it would ultimately resolve itself. He called it Pradhdna,
(" principal " thing) or mula-Prakriti (" original nature ").

By the side of this plastic element he recognizes the exist-

ence of a primary spiritual essence {dtman, "soul," or

purusha, " person "), which is not one but manifold, and has

from all beginning entered into matter. It is in itself

unintelligent ; but being in the first place indued with a
subtile body termed the " great one " (mahat), which con-

sists of intelligence (buddhi), and is the first emanation of

plastic nature, it thereby receives the faculty of knowing.

A being composed only of these elements is the Sankhya
deity which is thus partly material, its subtile body
[buddhi) being the secondary source of all further develop-

ments. The immediate production of the intellectual

principle is the ahankdra ("I-making," i.e., egotism.'eelf'

consciousness), which, combined with the spiritual element,

constitutes the intelligent, self-conscious, individual soul.

In this way Kapila derives all that exists from twenty-

eve principles (including the two primary essences), per-

fect knowledge of which qualifies the soul for emancipa-

tion from its connection with matter, the source of all

pain. By predicating volition of the spiritual pnn-
riple and withholding it from matter, the eternal exist-

ence of which he likewise recognized, Patanjali became
the founder of the theistic (sesxara) Sankhya (i.e., the

system with a god, ivara) ; whereas Kapila's doctrine was
termed nirUvara, atheistical The Nyaya, including the

Yaiieshilca, on the other hand, represents the universe as

having emanated from nine primary substances, five of

them—viz., earth, water, light, air, and mind (manas)—
existing eternally in the form of atoms ; three (ether, time,

and place) being one and infinite ; and soul (atman) being
either one and infinite as the supreme spirit, the omniscient

.Jjord {livara), or manifold in th? shape of the vital spirit

[pi animate beings 'Jli'dtman).

The t;;achi3gs «f these masters, especially those of

;- 1.)

Kapila, were thus decidedly antagonistic to the doctrine of
an omnipotent creator of the world on which the Brahma-
nical system was based. So far, however, from acknow-
ledging their heterodo.ty, they never failed to faU back on
the Veda, as the revealed source of religious belief, to
establish the truth of their theories; and so much had
liberty of specalative thought become a matter of tradition
and necessity, that no attempt seems ever to have been
made by the leading theological party to put down such
heretical doctrines, so long as the sacred character of the
privileges of their caste was not openly called in question.
Yet internal dissensions on such cardinal points of belief

could not but weaken the authority of the hierarchical
body ; and as they spread beyond the narrow bounds of
Brahmanical schools, it wanted but a man of moral and
intellectual powers, and untrammelled with class prejudices,

to render them fatal to priestly pretensions. Such a man
arose in the person of a /^a/cya, prince of Kapilavastu,
Gautama, the founder of Buddhism (about the 5th or
6th century BC.) Had it only been for the philoso-

phical tenets of Buddha, they need scarcely have caused,
and probably did not cause, any great uneasiness to
the orthodox theologians. He did, indeed, go one step be-

yond Kapila, by altogether denying the existence of the
soul as a substance, and admitting only certain intellectual

faculties as attributes of the body, perishable with it.

Yet the conception which Buddha substituted for the trans-

migratory soul,—viz., that of karma ("deed"), as the sum
total of the individual's good and bad actions, being the

determinative element of the form of his future existence,

might have been treated like any other speculative theory,

but for the practical conclusions he drew from it. Buddha
recognized the institution of caste, and accounted for the
social inequalities attending on it as being the effects of
karma in former existences. On the other hand he alto-

gether denied the revealed character of the Veda and the
efficacy of the Brahmanical ceremonies deduced from it,

and rejected the claims of the sacerdotal class to be the
repositaries and divinely appointed teachers of sacred

knowledge. That Buddha never questioned the truth of

the Brahmanical theory of transmigration shows that this

early product of speculative thought had become firmly

rooted in the Hindii mind as a point of belief amounting
to a moral conviction. To the Hindu philosopher this

doctrine Seemed to account satisfactorily for the apjiarent

essential similarity of the vital element in all animate
beings, no less than for what elsewhere has led honest and
logical thinkers to the stern dogma of predestination.

The belief in eternal bliss or punishment, as the just recom-

pense of man's actions during this brief term of huftian life,

which their less reflective forefathers had at one time held,

appeared to them to involve a moral impossibility. The
equality of all men, which Buddha preached with regard

to the final goal, the nindna, or extinction of karma and
thereby of all future existence and pain, and that goal to

be reached, not by the performance of penance and sacrificial

worship, but by practising virtue, could not fail to be
acceptable to many people. It would be out of place here

to dwell on the rapid progress and internal development of

the new doctrine. Suffice it tn say that, owing no doubt
greatly to the sympathizing patronage of ruling princes,

Buddhism appears to have been the state religion in most
parts of India during the early centuries of our era. To
what extent it became the actual creed of the body of- the

people it will probably be impossible ever to ascertain.

One of the chief effects it produced on the worship of the

old gods was the rapid decline of the authority of the

orthodox Brahmanical dogma, and a considerable develop-

ment of sectarianism. Among the great variety of deilief i

the pantheon, Siva, Vishnu, and Pdnat'i have since clainad
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\)y far the largest shaio of adoration, and it is in special

»iccount8 of the Saiva, Vaishnava, and Sdkta sects rather

than in an exposition of the Brahmanicai belief, that the

religious history of India from about the bi^ginning of our

era can be dealt with satisfactorily. At that time the

•worship (A Vishnu in his most popular avatar, in the person

of Krishna, appears to have received much countenance at

the hands of the priests, with a view of counteracting the

growing influence of Buddhism. The sectarian spirit gave

gradually rise to a special class of works, "^he modern

Puranas composed for the express purpose of promoting

the worship of some particular deity. In the 8th or 9 th

csnimj Sunkara-achdri/a, a Malabar Brahman of the Saiva

sect and Vedanta school of philosophy, made an attempt,

by engaging in controversy with the leaders of various

sects, to restore the Brahmanicai system of belief to its

former imposing position. His example and teachings

seem to have inspired the Briihmanical community with a

^ood deal of religious zeal, and even fanaticism, and thus

to have greatly contributed to the SnaVoverthrow cf the

Bdddhists. In the 7th century the authority of Sakya-

niuni's doctrine was already on the wane, as is evident

from Hiouen Thsang's complaints of the number of ruined

temples and deserted monaGteries, and the great proportion

of heretics. At the time of Sankara its decUce must
have been still more advanced, and a few more centuries

probably sufficed to make the last living remains of the

Buddhist ff^ith disappear from the continent of India

;

except, indeed, in Nepal, where it prevaib to this day.

There also still exists in India a very importint sect which

Beenis to have early branched off from the Buddhist

doctrine, viz., the Jains. Although, in the long run,

Daddhism has been unable to maintain ib.ii ground it had

won from iho Brahmans, the hunmniiing spirit of ita

doctrines has left a deep impress on the Hindu miad. One

of the practical and least salutary eCocts it has produced

is the adoption of monastic inatitEtiona by moat of the

Brahmanicai sects. The maths or convent.?, in which a con-

siderable portion of the clergy of the various religious bodies

rasidft together, are presided over by mahaats or superiors,

bod are scattered all over India. Sankara founded several

establishments of , this kind in various parts, especially one

Etill existing at Sringtri, on the Western Qhata. In spite

of its leveiUng tendencies. Buddhism seems never to have

Bacceeded in checking the further development 6{ the casts

BVStem. At the time of Sankara seventy-two mixed classes,

or eighteen subdivisions of each of the four original castes,

are said to have existed, and ever since they have become

more and more numerous. Indeed, there can be no doubt

that Hindus do not feel, and perhaps never felt, their class

restrictions as being in any way burdensome, or still less a

disgrace to them, and that even the lowest man looks upon

bis caste as a privilege as high as ihat of the Brahman. In

the opinion of the Brahmans only one original caste is now
extant, viz., their own, all the others havmg resulted from

successive intermixtures.

Mr Sherring, in his Hindu Triifs and Castes, makes the

following remarks on the Eiiihmanical caste at the present

day :

—" The Brahman occupies the highest rank among
Hindus for at least three reasons. The first is his assumed

Banctity. By the people generally he is regarded as a pure,

Btainloss, twice-born being, divine as well as human, worthy

of unbounded admiration and worship. He is the priest of

the Hindu religion, directing the ceremonies performed at

the temjiles, sacred wells, sacred tank.s, sacred rivers, and at

nil hallowed places throughout the land. He is present to

sanction, and give cfTect to, the grc?t social festivals of his

countrymen held at marriages, at births of sons, and at

df.'Llhs. He casts the horoscope, tells the lucky days, gives

eiifitual counsel, whispers mantrat or mysterious words,

executes magical incantations and charms, and is at one*
household god, family priest, and general preceptor and
guide in behalf of the many.millions of Hindus residing la

the vast country l>'ing between the Himalayas and Cap»
Comorin. The second reason of the Brahman's superiority

is that, for many ages, perhaps from the outset of his

career, when with other Aryans he first entered the plains

of India, he has been intellectually in advance of the rest

of the Hindu race. . . . The third reason is a consequent

of the second. The Brahman is not only a thinking, but

also a reading man. He possesses and, perhaps, reads the

holy canon—Vodas, Shastras, and Puranas. He has been

the author of Hindu hterature. . . . Light of coaiplerion,

his forehead ample, hi.s countenance of striking significance,

his lips thin, and mouth expressive, his eyes quick and
sharp, his fingers long, his carriage noble and almost

sublime, the true Brahman, uncontaminated by Eui;opean

influence and manners, with his intense self-consciousness,

with the proud conviction of superiority depicted in every

muscle of his face, and manifest in every movement of his

body, is a wonderful specimen of humanity walking on

God's earth. Yet the 13rahmau has lived his day. His

prestige is rapidly on the decline, and is only maintained

at its ancient pitch in remote villages and in the fastne.'i^ic.

of superstition in great cities. Here, as of old, it eavelop-a

him like a glory. But the further he moves from sw-'a

places, the more dim becomes the glory until it fades away

altogether. Education and other influences are treating

the Brahman roughly. Yet the fault is his own. He has

had a bettor start by reason of his great natural endow-

ments than any Hindu of the other castes below him ; but

he has neglected his opportunities. I fear he has been too

proud, too self-satisfied to avail himself of them."

Oa the modem observance of religious duties Professor

Wilson remarks :
—" Now it is true that in the present con-

stitution of Indian society the distribution of the periods

of life, beyond that of the student, is never regarded

except by a few, who prefer a life of lazy mendicity, or by

some h.-^h'-crazed enthusiast, who thinks it possible to realiza

the letter of the law. The great body of the people,

Brahmans included, pursue their worldly avocations as

long as their faculties permit, spend the decUne of life in

the bosom of their families, and die peaceably and decently

at home. But although the practice is discontinued, the

doctrine remains and influences opinion ; and devotional

ceremonies, pilgrimage, penance, and abstract contempla-

tion have an undue preponderance in the estimation of the

people, even the best informed among them, over activa

duties and the precepts of Biorality. As to the common

people they have a still lower s,-ale, and they find a ready

substitute for the inconveniences of all moral restraint in

the fervour of that faith which they place in Vishnu, and

the unwearied perseverance with which they train a parrot

or a starling to repeat his names, to articulate Krishna-

Radha, or Sita-Itiim."

The study of the ancient literature of the Hindus has

taught us that some practices which have hitherto, or until

recently, prevailed in India, and,which have contributed SO

much to bringing Hindu moral? into disrepute, are but

comparatively modern innovations. Thus, the rite of

mttce (properly sati, i.e., " the faithful wife "), or voluntary

immolation of "widuws, which was abolished some thirty years

ago with considerable difficulty, seems to have sprung up

originally as a local habit ar«ong the Kshatriyas, and, on

becoming more and more prevalent, to have at length

received Brahmanicai sanction. The alleged conformity of

the rite to the Hindu scriptures has been shown to havf>

rested chiefly on a misquotation, if not an intention...

garbling, of a certain passage of the Rigveda, which, so f vi

from authorizing the concrcmation of the widow, bids Lj:



B R A — B R A 211

retuTD from the fuueral pile to her home and resume her

worldly duties.

Cases of iafanticide are still, unfortunately, too common
in maay parts of India, especially among 'the Rajputs.

To tlij honour of the priests be it said, however, that they

have never sanctioned this abominable practice. Its origin

has, it appears, to be sought in the enormous extravagance

ol wedding feasts, and a mistaken notion of parents being

disgraced by their daughters remaining husbandless. &ence

also the practice of early marriages, which is the more

mischievous, as Hindu law does not allow widows to re-

siiarry.

The cow has been held in high honour in India from

early times. This religious feehng was not, however,

carried formerly to the extreme to which it is earned

now-a-days, when the slaughtering and eating the flesh of

kine is considered as one of the most heinous crimes It

has, on the contrary, been shown conclusively by a Hindu

scholar, that beef formed in former times a staple article of

food in India, and that in showing hospitality to an

honoured guest it played as prominent a part " as did the

killing of the fatted calf among the Jews
"

See H. H. Wilson, Assays m the Religion of Ike Hindus , J

Sluir, Origitial Sanskrit Tats; M Miiller, History of Ancient

Sanskrit Literature : C. Lassen, Indische AUcrthumskunde , Elphin-

stone, History of India, ed. by E. B. Cowell. (J. E.)

BRAHMAPUTRA, one of the largest rivers of India,

with a total length of 1800 miles, rises near the lake

.Jlinsarowar in the plateau of Thibet, where it is known by

the name of Sdnpu, flows eastward for about 1000 miles,

and skirting round the eastern passes of the Himalayas not

far from the Yang-tse-kiang and the great river of Cambodia,
«!nters the plain of British India on the north-eastern frontier

' Assam It then runs westward, dividing the province

Assam into two unequal portions, turns southward into

i^astern Bengal, and joins the Ganges opposite Godlanda,

the terminus of the Eastern Bengal Railway The united

stream then flows south-west, joins the Meghni, and after

another southern stretch of about 100 miles, empties

itself into the Bay of Bengal The body ol water formed
by the union of these three noble rivers, the Brahmaputra,

Ganges, and MeghnA, expands during the latter part of its

course into a vast estuary, studded with large islands The
Brahmaputra proper in Assam is formed by the union of

three streams, in 27° 45' N. lat. and 95' 30' E. long.,—the

S4npu or Dihang, the Dibang, and another stream, which,

although the least of the three, the Hindus have taken as the

mam branch, honouring it with the name of Brahmaputra,

and sanctifying it in their mythology This branch, which
many European writers have accepted as the main Brah-

maputra, takes its rise in a valley called the Brahmakunda,
'>n the side of the eastern extremity of the Himalaya
.'lountains beneath the snowy range.

The upper part of the Brahmaputra is entirely in Thibet, and
tivides the broad plateau drained by the very elevated Thibotian
lakes from the narrow plateau which divides the northern and
southern Himalayan ranges, where the affluent,') of the Ganpi;8
spring from perennial snow. At the western extremity of the Brahma-
putra basin the main ri/er is 14,000 feet above the sea, and after a
course of 600 miles it is still 1 1 .OOO/eet high. Nothing is khown cf its

passage across the Himalaya Mountains. The features of tjic passage
are probably similar to faose exhibited by thegorgeof theSntlej; but
it ia a reproach to the science and enterprise of the 19th century to
allow such a problem to remain unsolved. Eastward the basin of the
Brahmaputra is bounded by that of the Yang-tse-Kiang, which here
flowB through tremendous gorges on its way to the plains of China
and the Yellow Se,i. Some contend that the basins of the Irawadi,
Salwin, and Cambodia rivers, arc interposed between the Brahma-
put' and the Yang-tse-Kiang, although they approach each other
within 150 miles. On the south, the Patkai Mountains, tei-minating
in the ilanipur and Chittagong hills, separate the Brahmaputra from
the Irawadi and the basins of the Arakan coast. The principal
tributaries of the Brahmaputra are the Dibru, Euri Dihing, Disang,
S^ibansiri, Manas. Baghmi, Dharla. and Tista. The Brahmaputra

form-i many islands during its course ; among which that of Majnli,
encl( sed by the Brahmaputra and its branch the Lohit, contains an
area jf 282,165 acres, and is well inhabited and cultivated. In Assam
the Brahmaputra also bears the name of the Hiranya, and above its

junction with the Ganges it is called the Jamuna. The principal

towns on its banks in Assam are Dibrugarh, Tezpur, Gauhati,
Goalpdra, and in Bengal Sirajganj. Its volume of water has
been computed at Goalplra during its lowest ebb at 146,188 cubic
feet per second. During the rains, when the river attains a height
of 30 to 40 feet above its common level, its body of water may
fairly be computed at four times the above quantity The Brahma-
putra is navigable as far as Dibrui^arh, but in the (fry season only for

steamers of light draught. In the rains it overflows its banks and
spreads over the country for hundreds of square miles. At Godlanda,
where it joins the Ganges, the current is so strong during the rains,

and the eddies and whirlpools formed by the meeting of the waters

so numerous, that large and powerful river steamers are often unable
to make headway, and have to he, for days until the river subsides.

The main branch of the Brahmaputra formerly flowed through the

eastern district of Maimansinh, but the greater part of its water now
finds its way through the Jamuna. The total length, as above stated,

is ISOO miles; but if its source be taken at the Brahmakunda, the

length of the river only amounts to 930 miles. Until 1765 the
Brahmaputra River was unknown in Europe as a first-class river, and
Major Uennel, on exploring it, was surprised to find it larger than the

Ganges. The bore, or upward wave caused by the sudden influence

of the tide, occurs in all the passages behveen the islands of the

estuary formed by the united streams of the Brahmaputra, Ganges,

and Meghni (W W H.)

BRAIN See Anatomy, PHysioLooY, PsYCHOLOoy,
and Mentai. Diseases
BRAINERD, David, one of the most zealous and sue-

cessfiJ of modern Christian missionaries, was born at

Haddam, in the state of Connecticut, m 1718, and J'ed

October 9, 1747, in the bouse of Ks friend President

Edwards. His heroic and self-denj-ing labours among the

Amencan Indians wore out in the course of a few years

a naturally feeble constitution, but left behind them import-

ant fruits. The narrative of his mission is contained in

his journal published in 1746. His life, compiled chieflj

from his own diary, was written by President Edwards,

and has gone through many editions Braincrd was a man
of strong mental powers, extensive knowledge, and great

sagacity ; and as a preacher he was forcible and pathetic

BRAINTREE, the Raines of Domesday 5oo/-, a market-

town of Essex, eleven miles N. by E. of (Chelmsford. It

IS one of the polling-places for North Essex, and is the

seat of the Braintree Poor Law Union The parish church,

St Michael's, is a 6ne Gothic edifice of early date \
corn exchange and a mechanics' institute may also be

mentioned The bishops of London had at one time a

palace in the town, but there are no remains of the

building. The manufactures of silk and crape, which

employ about 1000 persons, have quite superseded that of

woollen cloth, which was introduced by the Flemings who
fled to England to escape the pcr.iecution of the duke of

Alva Straw-plaiting is also carried on There is a free

school in the town, besides several charities. Two annual

fairs of three days each are held here, commencing May 7

and October 2 Population of the parish in 1871, 4790

BRAKE, a town in the Grand Duchy of Oldenburg, ou

the left bank ol the Wescr, about half-way between

Bremen and the mouth of the river. It was for centuries

the port of Bremen ; and though, since the founding of

Bremerhaven, it no longer possesses a monopoly of the

river traffic as before, it still continues to flourish Large

docks have been recently constructed, and a railway has

been opened from the town to Bremen. Shipbuilding and

the weaving of woollen cloths are carried on to some

extent. Population in 1871, 3800
BRAKE is an instrument by means of which mechanical

energy may be expended in overcoBing friction It is

used for several entirely different purposes, the principal

of these being (a) to limit or decrease the velocity of, or in

some cases to bring completely to rest, the body or system
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of bodies imparting the energy; (5) to measure directly

the amount of frictional resistance between two bodies ; or

(c) to measure, indirectly, the amount of energy given out

by the body or system of bodies producing it.

The first case is the familiar one occurring in the brakes

of locomotives, railway carriages, and wheeled vehicles

generally, and in those applied to such machines as cranes,

winches, &c. Here some system of bodies,—or for simpli-

city's sake we may say some body,—originally at rest has

been set in motion; and has received acceleration up to a cer-

tain velocity, the work which has been done in that accelera-

'tion being stored up as" actual energy" in the body itself.

Before it can be brought to rest it must part with tliis

energy, expending it in overcoming some external resistance.

Very frequently the actual energy is very large in propor-

tion to the usual resistance opposing the motion of the

body, So that that motion would continue"for a long time,

or through a great distance, before the whole energy had,

been expended and the body brought to rest. For the

sake of convenience, and ic certain cases for the sake of

safety, it is often necessary that this time or distance should

be gi-eatly shortened. Thia may be^ done by artificially

increasing the resistance for the time being, and the most
converdent method of doing this is the use of a brake.

The c;pnstruction of railway brakes falls to be treated

in detaO in the article Railways. In other vehicles

the brake belongs generally to one of two classes— it is

either a block which can be pressed against a wheel by a

suitable arrangement of levers under the control of the

driver, or a slipper or " skirt " which can be placed under

a wheel, and which is attached by a chain or otherwise to

the body of the vehicle. The increased resistance is due
in the one case to the friction between the block and the

wjieel, and in the other to tljat between the skid and the

road.

,In the case of hoisting-machines the brake is used very

frequently as a means of controlling the velocity of the

descent of the load. In the proce.ss of " lowering by a
brake," its frictional resistance is alone opposed to the load,

'and suitable mechanical means are provided for varying that

i'esistance so that the velocity of the descending weight
. may be kept within the desired limits. The brake used in

these machines very frequently consists of a cylindrical

pulley or narrow drum encircled by a flexible belt of iron

or steel. One end of this belt is fastened to the framing,

and it is so formed that in ordinary work the drum revolves

in it without touching it. When necessary, however, the

position of the movable end can bo so altered as to bring

a larger or smaller area into contact, the surfaces being held

together with a pressure which can be varied to suit the

requirements of each case This is effected either by a

simple lever (in email machines worked by the foot), or

for heavier work by the aid of a screw and hand-wheel.

In what are known as " differential " brakes the brake-'

band is not fixed to the frame of the machine, but both

its ends are attached to points in a movable lever in such

1, way that motion of the

'cver^ffccts them unequally,

•lightening one more than it

loosens the other, or loosen-

ing one more than if tightens

the other. The principle of

Kuch anarrangementis shown
in fig. I . Here A is the pul-

ley, B the brakeband, and C

'

the working lever; B being „ , _ „ ,. , „ i

..» u J i. Ii 1 ^1 . ^ Fio.l.—Differential Brake,
attached to the latterat points

« and b unequally distant from the fulcrum D. It is

obvious that for any motion of C the angular motions

of the arms Da and DO are equal, but the instantaneous

linear motions of the points a and o in the directions
of the band are unequal; varying directly as Da, D6,
the ratio of the normals from D upon those directions.

Thus any motion of C to_ the right tends to tighten ihs
lower part of the belt and 'to slacken the upper part, but
the skckening takes place through a larger distance than
the tightening, and the belt is therefore released from the
drum. By moving the lever to the left, on the other band,
the opposite action occurs, and the belt is correspondingly
tightened.

Instead of using the friction between two solid bodies,

in some special cases the frictional resistance of a fluid is

employed, as in what Professor Kankine called fan brakes
and pump brakes. In the one case the motion of revolving

blades ('ommonly) is opposed by the resistance of the

atmospheric or liquid medium surrounding them, and in

the.other the motion of a liquid is opposed by the resistance

due to a narrow passage or orifice.

The measurement of the frictional resistance between
two bodies of known material or form is often of great

importance, and it is still more often of importance to

measure, by means of the frictional resistance which it can

balance, the amount of eiergy given cut by some engine

or machine. Both these measurements, can be and are

frequently made by means of brakes. For this purpose
the apparatus must be so made that the actual resistance

can be accurately measured,—that this resistance can be
kept sensibly constant for any length of time, but can be
altered at will,—and also that the brake can be kept
continuously at work for anj desired piriod. The brake
used for this purpose commonly takes the form of a revolv-

ing drum of iron, encircled by a ring of hard wood blocks

connected together by thin iron bands. To this ring is

attached a weight of known magnitude, at a known distance

from the centre of the pulley. The wheel being set in

motion the blocks can be gradually pressed upon it by a

screw unto the friction occurring is just sufficient to lift

the weight and keep it off the ground or its support. So
long as these conditions can be maintained the frictional

resistance is exactly known, for its magnitude must be to

that of the weight inversely as thv.T distances from the

centre of the wheel, and the energy expended in any given

time will be equal to this resistance multiplied by the space

passed through in the time by any point in the periphery of

the drum.

Figs- 2 and 3 show the construction of a brake of this kind, corned

from drawings kindly furnished by MrW. H.iliw, the designer. Th»

Ftas. 2 and S.—12 H.P. Friction Brake (designed by W. H Maw)

d'nim A lias a turned cylindiioal surface 39 inches in diameter an(>

3J inches wide ; it is fixed npon the shaft B with which it revolves.

Tlio Irake-ring consists of fourteen wooucD blocks CO, cc: iccted
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by the straps DD of hoop-iron, and so arranged that they can be

tightened up by the screw E. To the ring there is attached at G a pin

with pointed ends, from the centre of which hangs the rod H carry-

ing, by means of the plate at K, the weights. The blocks are made
to exert such a pressure upon the wheel that the pin G, from which

the weights are suspended, remains always in the position shown,

its pointed ends coinciding with the top of gauges' upon the fixed

wooden beams beside the brake. This apparatus is made to a certain

extent seLf-adjusting by means of Uvo compensating levers. The
upper end of one of these, M, moves freely through an eye N some dis-

tance below the centre of the shaft ; the hoop-iron rings are attached

to its lower end at and P, the latter further from N than the former.

If N coincided with the centre of the shaft the lever would cause

no impediment to the motion of the ring along with the drum ;
as

it is actually placed, however, if any motion occur the pomt
must move through a relatively smaller distance than in the other

case, because the ratio p^ is less than pg- The consequence of this

is, that if through any cause the drum carry the ring round with it

through any small distance, tends to tighten the belt, and P to

slacken it, but the relatively larger movement of the latter causes

the final result to be a slackening, so that the weight drops back

into'its proper place. If, on the other hand, the ring begins to slide

back on the drum, a simiJar, but reversed, action at OP increases the

press'iire on the blocks, and the drum again gripping them, brings

the weight back into its original position. The dash-pot L contains

a piston very nearly fitting it, below which is water or oil, its

object being to prevent too sudden a fall of the weight. It is really

a little brake in itself, in which the energy given out by the descend-

ing weight is expended in o%'ercoming the -frictional resistance

encountered by the water in passing upwards through the narrow
space round the piston.

In order that a machine of this kind may be run continuously

at a high velocity it requires careful and abundant lubrication. If

the surface be too small, water will have to be used, but with a well-

designed and not over-worked brake, tallow is the best lubricant.

\v ith regard to the proper proportioning of surface, numerous ex-

periments with brakes of aiiferent sizes run at dilferent speeds seem to

show that the surface required varies as the energy transmitted, and
(apprctimatcly) inversely as the peripheral velocity of the drum.
The conclusions drawn from them, put in the most general form, are

(for a brake having a cast-iron drum and wooden blocks) as follows:

—Let E be the energy (in foot lbs) to be absorbed per minute (that

is, the work done per minute by the machine driving the brake), T
the number of revolutions of the drum per minute, K its radius (in

feet), and a the area (square inches), and b the breadth (inches) of

the drum ; then in order that the latter may not heat, "o should

Dot have a smaller value than '286

properly made as mu(;b as '357
-,

m , while it IS frequently and very

Expressing the same relation in

E
024 y-to

0033 g^ to 0048 gm, or fromother terms, we have b = from

E
03 -y , V being the peripheral velocity of the dram in

feet per minute. If the work be expressed in horses' power (P) tho

equation is very nearly equivalent to 6= from ?55£ to "^^
.

A brake may have automatic apparatus attached to it for showing
or registering its speed or performance. (A. B. W. K.)

BRAMAH, .Joseph, a practical engineer and machinist,

was born at Stainborough, in Yorkshire, on the 1 3th of A pril

1749, He exhibited at a very early age an unusual talent

for the mechanical arts, and having been incapacitated,

when he was about sixteen, by an accidental lameness in

his ankle, for tho pursuit of agricultural labour, he wa-s

apprenticed to a carpenter and joiner. When tho term of

his engagement had expired he obtained employment for

some time in the workshop of a cabinetmaker in London,
and soon after established himself as a principal in that

business. His first patent for some improvements in the

mechanism of water-closets was taken out in 1783. In
the following year he took out a patent for the peculiar

locks which have long been named after him. His fertile

invention led him to devise- new arrangements for pumps,
fire-engines, steam-boilers, and paper machinery, for all of

which he obtained patents. The invention which has

proved of most practical service, the hydraulic press, was
first brought forward in 1796. Its principle is that of the

hydrostatic paradox, and it has been found of very great

use in all operations requiring the application of immense

mechanical force. In 1806 Bramah patented a very

ingenious printing-machine, specially adapted for bank

notes, which was adopted in the following year by tho

Bank ol England. During the latter years of his life

Bramah erected some large machines at the Thames bank

for sawing stones and timber, began to devise some im-

provements in bridges and in locks for canals, and was

at one time actually emploj^ed in the execution of some
water-works belonging to the department of the civil en-

gineer, which he completed with ability and success. Hi-

great and various exertions appear in some measure tu

have exhausted the strength of his constitution ; and his

last illness was imifiediately occasioned by a severe cotd,

taken in the prosecution of his experiments in Holt Forest

on the tearing up of trees. He died in his sixty-sixth year,

on the 9th December 1814. (See notice of his life and

works by Dr CuUen Brown in A^ew Alonthly Magazine,

1815.)

BRAMANTE, or BE.43LiNTE Lazzari, one of the most

celebrated architects of Italy, famous also as a painter,

was born at Casteldurante, in Urbino, in July 1444. He
showed a great taste for drawing, and was at an early age

placed under a painter of some distinction, Fra Barto-

lommeo, called Fra Carnavale. But though he afterwards

gained some fame as a painter, his attention was soon

absorbed by the sister art, architecture. Ho appears to

have studied under Scirro Scirri, an architect in his native

place, and perhaps under other masters. He then set out

from Urbino, and proceeded through,several of the towns

of Lombardy, executing works of various magnitudes, and

examining patiently all remains of ancient art. At last

he reached Milan, drawn thither by tho fame of the great

Duomo, and remained there for several years. Informa-

tion as to this part of his Lfe is singularly scanty, but he

seems to have left Milan for Rome about 1500. He
painted some frescoes at Rome, and devoted himself to

tho study of the ancient buildings, both in the city and in

all the district as far south as Naples. About this time

the Cardinal Caraffa, hearing of his studies in architecture,

commissioned him to rebuild the cloister of the Convent

della Pace. The celerity aud skill with which Bramante

accomplished his task gained for him the good offices of

the cardinal, who introduced Lim to Pope Alexander VI.

Ho begau to be consultel uu nearly all the great archi-

tectural operations in Rome, and executed for the Pope

the palace of tho Cancelluria, or chancery, which was much

admired. But under Alexander's successur, Julius II.,

Bramante's talents began to obtain au adetjuato sphere of

exercise. His first large work was to unite the eu-uggling

buildings of the palace and the Belvedere. This he accom-

plished by means of two long galleries or corridors enclosing

a court. The design was only in part completed before

the death of Julius and of the architect. So impatien')

was the Pope and so eager was Bramante, that the founda

tiuns were not sufficiently well attended to
;
great part of

it had therefore soon to be rebuilt, and the whole is now

so much altered that it is hardly possible to decipher tho

original design.

Besides executing numerous smaller works at Rome and

Bologna, among which is specially mentioned by older

writers a round temple in the cloister of San Pietro-a-

Montorio, Bramante was called upon by Pope JuUus to

take the first part in* one of the greatest architectural

enterprises ever attempted, the rebuilding of St Peter's.

Bramante's designs were complete, and he pushed on the

work so fast, that before his death he had erected the four

great piers and their arches, and completed the cornice and

the vaulting in of this portion. He also vaulted in the

principal chapeL After his d^atb in 1511 hi.i de.s!gn was
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much altered by the architects engaged to carry on the

work, and in particular by Michel Angelo Competent

judges are strongly of opinion that Bramante's designs,

if carried out, would have had a much greater effect than

those which were finally adopted

Bramante had a great influence in Italy. By his careful

study of the ancient forms of art he became, the real intro-

ducer of the so-called classical style His own genius was

bold and inventive, delighting in mass and breadth, but

occasionally failing in the peifection of detail

BRAMANTINO See Suardi
BRAMBANAN, a village in Java, notable for extensive

and remarkable ruins of Hindu character The place lies

directly south of the great volcanic cone of Mir-Api (8G40

feet) in the territory of the sultan of Yugya-karta (written

by the Dutch Djokjo-karta), and 10 miles east of the

capital, just on the. border of the other native state called

Surakarta or Solo.

The remains embrace sir'groups of temples, besides two

buildings intended. for residence, perhaps monastic. The
most remarkable of the former is that called Chandi Sewu,

or " The Thousand Pagodas." The centre of the group is

a large temple of cruciform, plan, standing on a terraced

basement, and surrounded by four (originally, perhaps, by

five) concentric squares, formed by rows of small detached

cells or temples, the whole area forming a square of up-

wards of 500 feet to the side. Statements differ as to the

exact number of these cells, but a plan given by Raffles

shows 238 as now standing. They are sculptured exter-

nally with mythological reliefs, each is crowned with a

small dagoba of the usual Buddhistic pattern (i.e., very

like the minor domes over the west portico of St Paul's),

and probably all originally contained images of Buddha in

the usiial cross-legged attitude (of which a few stQl remain),

whilst the central shrine contained, no doubt, a great

image or images of Buddha also. Mr Fergusson thinks

the group to be Jaina rather than Buddhist ; and this a

closer examination of the images and their symbols alone

can decide. But similar series of shrines, clustered round

ft central pagoda, are found in Buddhist Pegu, There is a

professed restoration of the central temple of Chandi Sewu
in Raffles's History ; but the details of this plate (pi. 40)

are not to be relied on.

Another Buddhist edifice, single but more perfect, is

known by the name of Chandi Kali Baneng. This also is

cruciform ; it stands on a boldly moulded basement, and

the external decoration exhibits pilasters richly carved in

Bcroll-work," and massive double cornices. Small Buddhas

in niches remain, but the great figure which must have

occupied the intenor has disappeared.

A third group of temples, once, probably, the most

important, is known a.« Lara Jongran These are so

ruined that at a short distance they present the aspect of

vast and shapeless cairn.' of stone One of them contains

in three upper ceUi> finp figures of purely Hindu and

Brahmanical character To the north is Durga (here in

the character of a strong but beneficent power) slaying

the demon Mahishasura,—precisely the same subject that

is to be found in Moor's Bindu Pantheon, pi. 35 Thi.'> is

the Lara or Virgin, who gives the popular name to the

group of temples To the west is the elephant-headed

Ganesha, and to the ,«outh s fine .love-like Siva, bearded

nnd trident-bearing. Offerings are sometimes made to

these images by the peasantry, m spite of the universal

Mahometan profosion

The name of the place is said by Friedrich to be pro-

perly Paramhdnan, and to mean probably " the Place of

Teachers " The whole of the temples are alleged, la tra-

ditional rhymes, to have been erected between 12fi6 and

1296 A.D. But the chronology aad history of the older

Javanese remains is still very obscure, and probably ihe
date of some of the BrambAnan temples must be carried

much farther back The destruction of the last-described

group must have been the work of earthquake, and we
must suppose the date of the other buildings to be subse-

quent to the destruction. Some general points worthy of

note in regard to these buildings are the following :

—

(1.) They are all built of hewn stones without the use of any
cement.

(2.) There are distinct traces showing that the exterior and
interior of the buildings were once covered with a fine coat of
stucco, not excepting the most elaborate sculpture in scroU-work, &c.
We know that the sculptured cavc-w.ill3 of Ellora, the great idols

at Bamian, and the Doric order at Seliuus were similarly coated
;

and probably in all these cases the stucco was intended to bear

colour or gilding.

(3.) No real arch exists in these buildings. The vaults and
doorways are covered by the corbelling, or stepped projection, of

the horizontal courses, filr Crawfurd makes a contrary statement,

but that historian, usually so trustworthy, was certainly mistaken
on this point

(4.) Many of the peculiarities of this architecture, both in

general plan and in ornamental details, indicate a close relation to

the mediaeval styles of Eurmah and Camboja ; and points almost
necessarily to an original common type in India, a type which as

yet we cannot trace satisfactorily. In this lies a problem of interest,

which the accumulation of photographs will perhaps allow of being

worked out. It is notable, however, that in the Burmese mediaeval

brick buildings of analogous character the true arch is used pro-

fusely.

—

[Chiefly from the notes of a visit to Brambdnan by th*

UTikr.) (H. Y.)

BRANDE, William Thomas, chemist, was born at

London in 1788. After leaving Westminster school he

spent some time on the Continent, and acquired a know-

ledge of French and German On his return he began the

study of medicine, and in 1806 a communication of his to

the Royal Society was printed in their Transactions. In

1809 he was made a fellow of the Royal Society, an \

became assistant to Sir Humphrey Davy at the Royal In.

stitution. He succeeded Davy in the chair of chemistry in

1813, and in the same year received the Copley rnedal of

the Royal Society. From 1816 to 1836 he was joint

editor with Faraday of the Quarterly Journal of Smncr
and Art. In 1825 he was made superintendent of the die

department in the Mint, and in 1853 he received the

honorary degree of D.C.L. of Oxford, He died on the 1 llh

February 1866. Besides numerous papers, which marked

him out as one of the most vigorous and able chemists

of the day, Brande was the author of several important

works. "The Manual of Chemistry, 1819, and £tcments of

Chemistry, 1831, were the best works of the time, and soon

became popular He also published a Dictionary of

Materia Medica in 1839, and a Dictionary of Science,

Literature, and Art in 1842. The latter is an exceedinglj

able and valuable work of reference ; a new edition of

it has recently appeared under the editorship of Mr G. W
Cox. 1875 Brande was the author of the third of the

Dissertations (that on the progress of Chemical philosophy)

prefixed to the supplement of the fourth edition of the £n-

cyclopcedia Britanntca.

BRANDENBURG, one of the largest provinces of

Prussia, and the division from which that powerful mon-

archy originally sprung. It lies between 51° and 53° 34'

N lat and 11° 25' and 16° 10' E long., and is bounded

on the N. by Mecklenburg and the province of Pomerania,

E by Posen and Silesia, S. by Silesia and -the kingdom

and pro\ance of Saxony, and W. by Anhalt and the pio-

vinces of Saxony and Hanover It has an area of 15.403

square miles, and is divided into the two governments of

Potsdam and Frankfort, the capital. Berlin, forming a sepa-

rate jurisdiction The province is a sandy plain interspersed

with numerous fertde districts and considerable stretches of

woodland Its barrenness was formerly much exaggerated,

and it was popularly described as the sandbox vl the Holy
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Roman Empire. It is generally well-watered by tributaries

of its two principal rivers, the Elbe and the Oder, and is

besides remarkable for the number of its lakes, of which

no fewer than 600 or 700 great or smaU are enumerated.

The mineral products comprise coal, limestone, gypsum,

alum, and potter's earth ; barley and rye are the usual

cereals ; fruits and vegetables are abundant ; and consider-

able quantities of hemp, flax, hops, and tobacco are raised.

The breeding of sheep receives great attention, and the

(rovince furnishes a greater export of wool than any other

in the kingdom. Bees are kept in considerable numbers,

especially in the neighbourhood of Sorau. The cUmate is

cold and raw in winter, excessively hot in summer, and

there are frequently violent storms of wind. The manu-

facturing industry of the province is both varied and

extensive, but is for the most part concentrated in the

principal cities. The most important branches are the

spinning and weaving of wool and cotton, the manufacture

of paper, and the distillation of brandy. Educational

institutions are very numerous, not only in the capital, but

throughout the province. There are in all 135 towns in

the province, the most important being

—

Potsdam, poptilation 43,834
Frankfort 43,214
Brandenburg 25,822
Rpandau , 19,690
Prenzlau , 14,442
Luckenwalde 13,539
Ruppin

, 11,590

In 1871 the population was 2,863,229, of whom 2,720,242
were Protestants, 86,047 Roman Catholics, and 47,484
Jews.

Beandenbubo, a town of Prussia, capital of the circle

of West Havelland, in the government of Potsdam, and
province of Brandenburg. It is situated on the River

Havel, and on the Magdeburg and Berlin Railway, 37
miles VV.S.W. of Berlin. The town is enclosed by walls,

and is divided into three parts by the river,—the old town
on the right and the new town on the left bank, while on
an island between them is the " cathedral town," also

called, from its position, " Venice." Many of the houses

are built on piles, through which the water of the river

flows. The cathedral, an ancient structure of the 14th
century, the old church of St Katharine, erected in 1410,
and the council-house, deserve notice for their antiquity

and as works of art. There are also a castle, a gymnasium, a

riding academy, a public library, a theatre, and several hos-

pitals. In the market-place stands a Rolandssarcle, a

colossal figure 18 feet in height, hewn out of a single block

of stone ; and a little to the N. of the town is the Marien-
berg, on which the heathen temple of Triglaffand afterwards

the church of St Mary's were built. The town has a very
considerable trade, with manufactures of woollens, silks,

linens, hosiery, and paper, as well as breweries, tanneries,

and boat-building. Population in 1871, 25,822.

Brandenburg, origmally £rennalxmch, was founded by eome
Slavonian tribes, from whom it was captured in 928 by the emperor
Henry I., who surrounded it with strong fortifications. Abishopric
was founded there in 949, subject to Mayence, and subsequently
,068) to Magdeburg ; but the heathen Wends succeeded in getting"
possession of the town, and were only expelled by Albert the Bear
in 1161.

BRANDTS, Cheistian August, a distinguished scholar
and historian of Greek philosophy, was born on 13th
February 1790 at HUdesheim. His father, a physician of
some distinction, held for a time a professorship at the
university of Kiel. His education was begun at the
gymnasia of Holzminden and Kiel, and in 1806 he entered
the university of the latter town. His attention was soon
drawn from theology, in the study of which he was then
engaged, to philosophy, particularly to Plato. In 1809 he

accepted the post of private tutor in the family of Count
Adam Moltke at Niitschau, and there became acquainted

with Niebvihr, whose noble character made a deep impres-

sion on him. In 1812 he graduated at the university of

Copenhagen, and presented as his thesis " Commentationes
Eleaticse," a careful collection of the fragments of Xenophanes,
Parmenides, and Melissus. Two years later he attended
the university of Gottingen, and in 1815 presented as hi/

inaugural dissertation at Berlin an essay On the Idea of t%t

History of Philosophy ( Von dem Begriff der Getchichie der

Philosophie). In 1816 he had the offer of an extraordinary

professorship at Heidelberg, but preferred to accompany
Niebuhr to Italy. Six years were spent in examination of

the principal libraries, and Brandis began the labours on
Aristotle which were to occupy many years of his life

In 1821 he was made professor of philosophy in the newly
founded university of Bonn, and in 1823 appeared his

edition of the Metaphysics . of Aristotle (Aristotelis et

Theophrasli Metaphysica). To this was added in 1837 a

second ^&t\,, Scholia Grceca in Aristotelis Metaphysica. He
became part editor, along with Boeckh and Niebuhr, of the

new classical journal liheinisches Museum, and contributed

largely to it. His articles on Socrates (1827, 1829) are

particularly deserving of notice. In 1835 appeared the

first part of his great work, Handbuch der Gesc/iichte der

Griechisch-rom. Phil., and in 1836 the Scholia in Arista-

telem, forming the 4th volume of the Berlin edition of

Aristotle. The following three years were spent in Greece,

whither he had gone as instructor to the young king Otho.

Some of his experiences in Greece were published in 1843
(Mittheilungen iiberiGriechenland). The remainder of his

life was devoted to his history of Greek philosophy, the

last part of which was published in 1866, little more than

a year before his death, which took place on the 24th July

1867.

Brandis's great work, that by which he will be best remembered,
appeared at intervals from 1835 to 1866, and altogether fills six

volumes. It is characterized generally by great extent of reading,

sound judgment, and critical examination of authorities. Gut it is

to some extent defective in speculative insight and in power of ex-

position. The history for the most part is moulded too rigidly on
the work of the author under consideration, and the whole course of

exposition follows the order of the author's thoucht. Thus in

many cases it is apt to degenerate into what is little more than a

running commentary or summarj' of the onginal text This is

particularly noticeable in the portions on Plato and Aristotle.

There is no attempt made to bring together information from all

quarters and to work the whole into an organic unity. A com-
parison of the work of Brandis with that of Zeller would bring out

the contrast between the two methods. At the same time the

Handbuch will always retain a high value, even by the aide of

Zeller's later work, and its best portion, that on Aristotle, is P«r-

liaps as complete and accurate an account as can be desired. That
Brandis himself felt the defect* of his own method of history is

shown by the fact that he threw the whole matter of his larger

treatise into a smaller and more systematic form, the very title of

which, History of the Dcvdopmenis of Grerk Philosophy {Oeschichtt

der Entwickelungen der GriechiscAen Philosophie, 2 vols., in thrcs

parts, 1862, 1864, 18661, indicates the change made. This sraallsr

work is decidedly one of the best and completest histories of Greek
thought in existence.

A sketch of the life of Brandis, with full list of his works, will

be found in the notice read by Trendelenburg to the Berlin Academy.
1868 ("Zur Erinnerung an C. A. Brandis," Mh. der Km. Akad.
d. lyissen., 1868, pp. 1-24).

BRANDT, Sebastian, German satirist, was born at

Strasburg about .1458. He studied at Basel, took the

degree of doctor, and seems to have held a professorship

for some time. After tis return to Strasburg he was made
syndic and then chancellor of the town. He died in 1621.

Among his writings are some Latin poems and treatisea

on law ; but the work by which he is best known is the

satirical poem Das Nairenschyff, published in 1494. The
Ship of Fools, though without artistic beauty of structure,

and though its satire is often coarse, took the popular taste.
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It was translated into Latin in 1497 'by Locher, and soon

appeared in almost every European knguage. Alexander

Barclay's Ship of Fooles (1509) is a free imitation of the

Gemian poem, and an abridged prose translation was

published by Watson in 15.17.

BRANDY, a spirituous liquor obtained by the distillation

of wine, the aroma of which is due to ether and other volatile

products. It may be distilled from any wine, but red wines

yield a leas pure and less aromatic spirit than light coloured

varieties. In the departments of Gharente and Charente

IicfiSrieure a variety of grape is cultivated exclusively for

the production of brandy, the yield of which constitutes

the cognac of commerce. In portions of the departments

of the Landes, Gera, and Lot et Garonne, the preparation

of brandy is also an important industry, and the produce is

commercially knovm as armagnac, from the name of the

district. The cognac district which produces the most rich

and delicate spirit distilled is separated into distinct zones

of production, according to the ijuality of the spirit each

yislds. In the centre of the district on the left bank of

the Charente is the Grande Champagne^ and "radiating

beyond it are the Petite Champagne, the Premiers Bois,

and the Seconds Bois successively. The Grande Champagne
is the source of the finest brandy anywhere produced ; and

as the area of cultivation recedes from that centre, the

quality of the spirit proportionately lessons. The quantity

of brandy exported in 1868 from Tonnay Charente was

9,187,416 gallons, valued at £1,887,678, the greater part of

which was consigned to British ports ; but the exports fluc-

tuate greatly according to the charaater of the years. Thus
in 1872 the total imports to Great Britain were only

0,505,295 gallons, while in 1873 the quantity was 6,483,486

gallons, of which 6.378,398 gallons came from Ejance.

By storage in oak casks the spirit takes up a portion of

tannin, which gives it a dehcate golden hue, but the deeper

colour of brown brandy is communicated by caramel.

Cognac is kept in carefully ventilated stores for two years,

during which time it decreases in bulk and strength by

evaporation, but m^'llows and develops aroma which con-

tinues to increase the longer it is .kept. Brandy is very

popular as a medicinal stimulant, and for use in cases of

sickness, diarrhcea, and spasms. It is very often adul-

terated, and a vast amount of spirit which pas.scs under

the name is really either beetroot spiri.t or grain whisky

coloured and aromatized with the cognac-flavoured oenanthic

ether or Hungarian oil. See Distillation.

BRANTFORD, a town of the Dominion of Canada, in

the province of Ontario, capital of the county of Brant, is

pituated on the Grand Uiver, about 24 miles south-west of

Hamilton. It is an important station on the Goderich and

Buffalo lino, with extensive cnginc-worka and foundries.

Brass, iron, and tin wares, agricultural implements, window
blinds, and pottery are its principal manufactures. It is

lighted with gas, and has a good supply of water. As the

river is not navigable as far as the town, a canal has been

constructed which gives communication with Lake Erie.

There are fine county buildings, ten churches, an orphanage,

banks, and newspaper oiEces. Population in 1871, 8107.
• BRANTOME, Pierre de Bourdeili.es, Seigneur db,

French historian and biographer, was born about 1540.

Ho was the third son of the Viscount do Bourdcilles, and

at an early ago entered the profession of arms. He ap-

proved himself a brave soldier, and was brought into contact

with most of the great leaders who were seeking fame or

fortune in the wars that then distracted the Continent.

Soon after the death of Charles IX. he retired from active

life, and spent his last years in writing his Memoirs of the

illustrious men and women whom he had known. He died

on the 15th July 1614. He left distinct orders that his

, juauuscript works should be printed, and a first edition ap-

peared in 1 6C5-6, not very complete. Of the. later editions,^
the most valuable are—one in 15 volumes, 1740; another in

8 vols., 1787 ; one in 2 vols., 1842, by Buchon , that of the
Bibliotheriue Elzeiiirienne in 3 vob., 1858-9, and Lalanne's
edition for the Societe de I'Uistoire de France, 6 vols.,

1865, seq. Brantome can hardly be regarded as a historian
proper, and his Memoirs cannot be accepted as a vtry
trustworthy source of information. But he writes in a
quaint conversational way, pouring forth his thoughts,
observations, cr facts without order or system, and with
the greatest frankness and caiveti^. His works crtainly
gave an admirable picture of the general court-lile of

the time, with its unblushing and undisguised profligacy.

There is nat an homitie illnstre or a dame galante in iill

his gallerj' of portraits who is not stained with vice ; and
yet the whole is narrated with the most complete uncon-
sciousness that th^e is anything objectionable in their

conduct. There does not appear to he any English trans-

lation of Brantome.

BRASIDAS, one of the most famous of the Spartan
leaders in the early part of the Peioponnesian War, first

distinguished himself by the relief of Methoiie, which was
besieged by the Athenians (431 b.c. ) For this service

he was publicly commended at Sparta. In 429 he wa.s

sent to assist Cnemus, and appears to have taken part in

the unsuccessful attack on the Pirceeus. Two years later

he accompanied the admiral Alcidas to Corcyra, but did
not succeed in inducing his superior to make an attack on
the city. He was severely wounded in the assault on
Pylos (425), and lost his shield, which was picked up and
carried in their triumph by the Athenians. When it was
resolved by Sparta to carry the war into Thrace, Brasidas
was selected as leader. He relieved ilegara in 424, and
in the same year succeeded in passing through Thessaly

and in effecting a junction with Pcrdiccaa of Macedon.
He assisted Perdiccas to put down a revolted vassal,

Arrkibseus, and then, in an extremely short time, partly

by his skilful policy, partly by the rapidity and boldness

of his movements, succeeded in gaining possession of

Acanthus, Stagira, Amphipolis, and Torone. In the

spring of 423 a truce was agreed upon ; but Brasidas

insisted upon retaining Scionc, which bad capitulated a day
or two after the truce began ; this was denied, however,

by the Spartan general. The revolt of Mende gave him
another opportunity, and he seized that town. Later lu

the same year he again accompanied Perdiccas aga'nst

Arrhibajus, and made a most skilful retreat. He received no
reinforcements from Sparta, where the leaders seemed jealou.s

of his success, his concihatory manners, and his dexterous

policy. The Athenians, on the other hand, sent out a
now armament, retook Mende, and repelled an assauK on
Potidwa. In 422 Cleon with the fresh Athenian troops

besieged Amphipolis. A swift sally, directed by the

skilful gencraUhip of the Spartan leader, was crowned with

success. The Athenians were routed, and Cleon slain, but
Brasidas himself was mortally wounded. He was interred

at Amphipolis, the inhabitants making him the founder of

their city, and instituting yearly sacrifices and g.imes to

his memory. Brasideia wci'C also celebrated lo his honour
in his native city, none but pure Spartans being allowed to

join in the games. Jirasiuas is the only Spartan general

whose character displays nobility or grandeur. He had to

some extent thrcvm oflT the mental stillness produced by the

rigid oligarchical institutions of his native city. He eouki

make himself popular with the allies, and the charm cf

his personal character secured for Laccda^mon many a city

which would not otherwise have joined the league. Thucy-

dides gives him great praise, describes him as being

eloquent for a Spartan, and mentions his reputation for

justice, liberahty, and wisdom. Brasidas was indeed tha
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saviour ot iT^^ita in the early period of the war, and had
he Lived the contest might have come more quickly to an

BRASS, an alloy of copper and zinc, the composition of

which will be discussed under the heading CoprEE. In this

place we have to do simply trith its history, and the various

applications of the alloy in the arts. Although the term

brass frequently occurs in Scripture from the era of Job
downwards, there is no indicstioa that brass, as known in

modern times, was in use previous to the period of the

Sloman empire. By the Romans a compound was used

jnder the name oricalchum or aurkalchum, which appears

to have possessed the composition and properties of brass.

With their conquests they carried a knovyledge of the arts

they cultivated into the countries they subdued, and from

these the art of preparing the alloy extended with civiliza-

tion throughout Europe. The earliest traces of brass in

Great Britain are found in the mediaeval monumental
" brasses," found commonly over the tombs of civil and

ecclesiastical dignitaries (see Brasses). That the alloy was

manufactured in England during the reign of Henry VIII.,

however, ij indicated from the passing of an Act of Parlia-

ment prohibiting, under severe penalties, the export of

brass, a prohibition which was not withdrawn till so recent

a date as 1799, During the reign of Queen Elizabeth the'

manufacture was systematically developed and extended,

and a patent for working calamine stone (the principal ore

of zinc) and making brass was granted by the queen to

William Humfrey and Christopher Schutz, securing to

them the exclusive right of manufacturing brass. The
patent rights granted to these persons were gradually ex-

tended and merged into a company under the name of the
" Governors, Assistants, and Societies of the City of London
of and for the Mineral and Battery Works," which con-

tinued to exercise its functions down to the year 1710.

In the year 1721 it was estimated that about 30,000 persons

found employment in the brass industries. From a very

early date brassfounding was prosecuted in Birmingham,

and by degrees it there assumed more important proportions

till it has become the most distinguishing industrial

feature of the town. The late Mr W. Aitken, in his

valuable report on brass and brass manufactures, to which

source of practical information we have to express

our obligation, says :
—" What Manchester is in cotton,

Bradford in wool, and Sheffield in steel, Birmingham

is in brass ; its articles of cabinet and general brass-

foundry are to be found in every part of the world

:

its gas-fittings in every city and town into which gas has

been introduced from Indus to the poles."

—

(Binuingliam

and the Midland Uardvare Districts, London, 1865.)

The brass trade of the present day is, according to Mr
Aitken, conducted under nine different heads .—(1), brass-

casting
; (2), cabinet, bell, and general brassfoundry

; (3),

cock-making and plumbers' brassfoundry ; (4), stamped
brassfoundry; (5), rolled brass, wire, and sheathing; (C

tube-making; (7), lamp-making; (8), gas-fittings; and (9

naval brassfoundry. It frequently happens that several of

these departments are carried on in the same establishment

;

but numerous as are these divisions, they by no means
e'haust the industries in which brass plays a principal part.

Thus the pin manufacture, button-making, and the gilt

jewellery trade, are eminently characteristic of Birmingham,
and in these brass is the principal metallic substance

employed. According to the different forms under which

brass is to be employed it is fashioned by the various pro-

cesses of—1st, casting; 2d, rolliBg and drawing; 3d,

stamping; and 4th, tube-drawing and casing; aod to these,

with 5lh, brass-finishing, we shall briefly aCude.

Casting.—The first operation necessary in connection

with casting is the preparation of patterns of the object« I

4—:'•-

be cast. * Castings, of course, vary m alt ut^rtes in intricacy

and elaboration of details, and the getting up of the more
ornamental patterns necessitates the employment of persons
of artistic ability to prepare the design, and superior

artisans to finish the pattern blocks. Three classes of

castings are recognized in the trade— 1st, common castings,

made from any plain pattern, an impression of which can
be formed and the pattern taken out without breaking the
mould ; 2d, cored castings, such as pluuibers' cocks and
other tubular work, where the metal must be poured round a
central core ; and 3d, false-<ored castings, where the pattern
is so undercut that the mould must be built up of such a
number of separable sections as the intricacies of the pattern
may require. When the mould is formed each of these
sections is lifted off, the pattern is taken out, and they .are

then built together in thsir original position. This descrip-

tion of moulding requires much skill and dexterity. Moulds
are made in sand of a free, fine-grained, and uniform
characfv ; and moulding-boxes of wood or cast-iron which
fit together in two or more parts, with moulding-boards of

wood and clamps to hold the parts together, are employed
in casting. In the forming of common castings, the lower
division of the moulding-box is packed with sand, and the
pattern, if deep, is driven half its depth into it, parting sand
is dusted over the surface, and the upper part of the box is

fitted on and similarly packed with sand. When the box is

filled, a moulding-board, forming a top or bottom to it, is laid

on, the two halves of the box are separated, the pattern with-

drawn, and "gates" or channels formed between the mould
and the aperture by which the metal is poured in. The sur-

faces are then dusted over with flour or powdered charcoal,

and the mould placed in an oven to dry. On their with-

drawal from the oven the two parts of the moulding-box

are clamped together, the molten metal is poured in, and
a perfect copy of the pattern produced. In making common
castings as many patterns as the superficial area of the

mouItQng-box will accommodate are cast at once, " gates
"

leading to the entire series ; and for many plumbers' cast-

ings, &C., a series of half patterns, with moulded gates,

are fixed on two sides of a plate by which the whole may be
moulded and finished at one operation. The cores lor tubu-

lar work are separately made, and are supported on bearings

in the mould. When the casting is cold the hardened

core is picked out, and the article is then ready for finish-

ing. Fine ornamental castings which contain minute
details are moulded with special care in very fine sand,

faced with charcoal powder, which faithfully reproduces

the most delicate lines. The metal is poured direct from

the crucible in which it is prepared, by the aid of strong

tongs, and all spilt metal is carefully swept up, cleaned,

and remelted.

Sheet Rolling and Wire Drawing.—The raw material of

a large pro^Jortion of the brass trade consists of sheet-brass,

as from it stamped work of all kinds is prepared, and jointed

tubing and sheathing are made ; and, generally, the

processes of rolling must be adopted when sheets of large

dimensions or of great thinness are required. For the

purpose of rolling the metal is melted and cast in broad

flat moulds of cast-iron ; and in cases where a large quantity

is dealt with, the moulds are hewn out m granite. These

moulds are rubbed with oil and powdered with charcoal

before being used. The ingots for rolling, termed " strips,"

are in the cold state passed successively between rolls (pairs

of chilled-iron cylinders) of large size which squeeze them
out and extend them lengthwise. As often as necessary in

the process the sheet is annealed in a muffle or reverberabory

lurnace, being allowed to cool down after each annealing.

The sheet is finished, after " pickling " in acid, by passing it

through a pair of highly polished rolls. Miictz's sheathing

metal is » form of brass containing a large proportion c>

TV. _ j8
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i\:tc, and as this alloy cnn be rolled out hot it L'' much more

cheaply aud expeditiously prepared than ordinary sheet

brass.

IVire Drawing.—Brass wire b consumed in enormous

quantities, first and chiefly for pin-making, aext for shoe-

rivets, then for brush-making, for paper-makers' wire web,

and many other purposes. The,, metal for wire drawing is

rolled into long strips of a suitable thickness and cut into

" strands " by means of slitting rolls. The strands, which

are square in section, are drawn through a succession of

circular holes m a steel draw-plate, till the desireidegree of

''neness is reached, and are wound upon a rotating drum or

block. The wire has to be repeatedly annealed as it passes

through the plates of ever-diminishing gauge.

Stamping.—A large number of useful articles, as well

as many ornamental details, which were formerly produced

by the process of casting, are now cheaply and expeditiously

made by stamping out of sheets of rolled brass. In this

way the ornamentation applied to the cheaper kinds of

gasaliers, balance-weights, chain-links, kc, are formed, and

cornioe-pole ornaments and curtain-rings made ; and the

process is also applied to the making of door and shutter

knobs, finger plates, and lamp-burners, and to the striking

up of many useful articles, such as basins and other vessels.

In the process of stamping, a die, in which the pattern

to be formed is sunk, is prepared by the ordinary process

of die sinkin'g, and securely fixed to a heavy iron block

6unk into the ground. From each side of this block rise

two ca.st-iron guide pillars, which act as guides to the heavy

hammer or ram arranged to slide up and down between them.

Into this hammer a "force," or exact counterpart of the

sunk die, is fitted, so that on the fall of the hammer the

force exactly fits into the die. The work of the stamper

in raising his hammer is much lightened by passing the

lifting belt over a pulley attached to a shaft moved by
steam-power. By this arrangement the workman has only

to hold his cord sufiiciently tight to create the friction

between the belt and pulley necessary to raise the weight,

and by letting go his hold, the stamp is allowed to fall with

its fuU momentum against the die. In a compound of

such hardness and brittleuess as brass it is necessary to

raise any pattern by repeated strokes, annealing the metal

between each separate blow. The number of blows neces-

sary to bring up any pattern depends on the depth and
convexity of the die. The " forces," or counterparts of

the die, are made of lead, tin, or other soft metal, while

for finishing the stamping when the die contains fine details

a " force " made of brass is employed. A modification

of the steam-hammer has been adapted for use in the pro-

cess of stamping. Stamped work as compared with castings

IS deficient in depth and richness, as it is not practicable

Vi attain any great boldness and sharpness of outline, and
the " force " having to fit into every portion of the die, no
undercutting is possible. Globular articles, such as balance

weights, are stamped in two (or if necessary more) parts

and the pieces joined by soldering. Mr James Atkins of

Birmingham has patented an ingenious method of filling

I's.raped shells, such as balance-weights, with molten iron

by simply keeping the shell in water while it is being

filled.

Tube-making.—Brass tubes are of three principal kinds :

— 1st, ordinary soldered ; 2d, cased ; and 3d, solid tubing.

Plain soldered tubes are made from sheet-brass by cutting

off, with circular shears, strips of the breadth necessary for

the gauge of the tube to be made. These strips are passed

through " cupping-roUs, " by which they are partially bent
round. The end of the strip is then formed into a tang,

caught and drawn through a tool called a conductor, which
folds over the strip into a circular form, bringing the two
«dges into close contact. The tube so formed is tightly

tied up with wire at short intervals to ncop tlie cii-res

together in the process of soldering ; a mixture of granu
lated brass and borax is filled into the seam, and the tube
is passed slowly through a strong heat in the soldering

stove, whieh melts the granulated brass and so unites the

edges. The wires are then -cut away, and the superfluous

solder filed off, the tube is pickled in sulphm-ic acid, and
again passed through the steel conductor. In the ease of

tubes which require great accuracy of internal gauge, a man-
dril or solid cylinder of steel is placed inside the tube before

it is finally passed through the tool. The external pressure

causes the tube to fit closely to its internal support, and
while the outside takes the outline cf the steel conductor,

the inside is made true to the shape of the mandril. Tubes
of any given section are thus formed by the use of

mandrils having the outline required. Ornamental patterns

are impressed on plain tubes by fitting them on mandrila

and passing them through a tool, which consists of a strong

iron frame carrying three or more rollers so mounted that

the open space between their external edges has the sec-

tional form of the tube to be ornamented. On the external

face of these rollers is sunk the design which is to be

impressed on the tube, and as it is drawn through them
the powerful squeeze they give is sufficient to impress orna-

ments of considerable depth and boldness. Cased-tubes or

rods, that is, tubes or rods of iron cased in brass, were
invented in 1803 by Sir Edward Thomason, who thus

described his invention :
—" In watching the operation of

drawing brass and copper tubes upon the mandril, I found

it required as much power to slide off the hollow tuba

from the mandril as was required to draw it on. Reasoning

from the adhesion of the brass tube to the steel mandril,

I found by experiment that the union of copper and iron

or brass and iron could be firmly attached by pressure, and
conceived that such an application would be useful for

making copper bolts for shipping, solid brass rods for

stair carpets, solid brass to go round the top of a room to

suspend pictures, as curtain rods for drawing-rooms, and
as balustrades for staircases." Wood is cased in brass by
a similar process, and used' for such purposes as brass

cornice-poles. Solid or seamless brass tubes, which are in

very extensive demand for locomotive and other steam
boilers, are made by drawing down short thick cast

cylinders of brass till they reach the desired gauge and

thinness. The instrument in which this drawing is accom-

plished is similar to the apparatus for impressing orna-

mental patterns on plain brass tubes. Four steel rollers

are mounted in a strong frame, the sectional outline of the

outer surfaces of which have the size and form to which

the tube is to be drawn, and through a series of such tools

the cast cylinders are passed, after annealing at each opera-

tion. Mr G. F. Muntz in 1852 patented a method of

drawing tubes cast in au oval form in the heated state.

£rass Finishirtg.—The operations in brass finishing com-
prise " dipping, "•" burnishing," and " lacquering," and in

some cases brass-work is finished by " bronzing." After

the article to be finished has been cleaned by pickling jr

acid, it is passed for dipping into an earthenware jar con-

taining a solution of aquafortis (nitric acid). For brighi

dipping the acid is used strong, and the brass is imme-

diately withdrawn from the bath, but for "dead " dipping,

i.e., for producing a bitten, frosted appearance, the bath- is

made weaker and the metal left in it till a creatoy appear-

ance is seen on the surface. Burnishing is accomplished

by rubbing with polished steel tools, called burnishers, the

parts of dead dipped work which are to be brightened.

The work is then passed through water soured with acid,

rinsed, and dried in boxwood sawdust. For lacquering, thj

work is heated over stoves, and while it is hot, a coatiry

of varnish, made of secd-lac dissolved in sinrit, is carefully
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tod uniformly jprcad over the surface. Bronzing consists

in applying to the surface of the metal an opaque

pigment, which alters its colour. C)rdinary brassfounders'

bronze consists of a solution of hyd.ochloric acid and sal-

aramoniac, or of the same acid, arsenic, and smithy scales.

It is chiefly to cabinet brassfoundry and stamped work

that such finishing processes are applied.

Vessels of brass for cooking and other domestic purposes

are very extensively employed in the East Indies, and the

.alloy is there also a favourite material for the bangles

and other personal ornaments of the lower orders. A large

trafie is carried on in brass wire, for ornamental purposes,

between Birmingham and various African stations ; a

species of currency cal'ed Guinea rods, made from thick

brajs wire, is made and exported to the Guinea coast

;

and a kind of cast-brass coin, called a manilla, current in

the equatorial regions of Old Calabar, is frequently supplied

by irmingham manufacturers. (j. pa.)

BRASSES, Monumental, a species of engraved sepul-

chral memorials which in the early part of the 13th

centuvy began to take the place of the tombs and

effigies carved in stone, which formed such conspicuous

features in most of the great churches. Made of hard

latlen or sheet brass, let into the pavement, and thus

forming no obstruction in the space required for the

services of the church, they speedily came into general

use, and continued to be a favourite style of sepulchral

memorial for three centuries. Besides their great value as

historical monuments, they are specially interesting as

authentic contemporary evidence of the varieties of armour
and costume, or the peculiarities of palaeography and
heraldic desigus, and they are often the only authoritative

records of the intricate details of family history. Although

the int'riasic value of the metal has unfortunately con-

tributed to the wholesale spoliation of these interesting

monuments, they are still found in remarkable profusion in

England, and they were at one time equally common in

Franae, Germany, and the Low Countries. In France,

kowever, those that survived the troubles of the 16th

century were totally swept away during the reign of terror,

and -almost tho only evidence of their existence is now
supplied by the collection of drawings bequeathed by
Cough to the Bodleian Library. The fine memorials of

the royal house of Saxony in the cathedrals of Wcisscn

and Freiberg are the most artistic and striking brasses in

Germany. Among the 1 3th century examples existing in

German churches the full length memorials of Yso Von
Welpe, bishop of Verden (1231), and of Bernard, bishop

of Paderborn (ISIO), may be mentioned. Many fine

Flemish specimens exist in Belgium, especially at Bruges.

Only two or three examples, and these of late date, arc

known in Scotland, among which are the memorials of

Alexander Cockburn (1564) at Ormiston ; of the Kegent
Murray (1069) in the coUegiato church of St Giles,

Edinburgh; and of the Minto family (1605) in the south

aisle of the nave of Glasgow Cathedral. Englaud is the

only country which now possesses an extensive series of

these interesting memorials, of which it is calculated that

there may be about 4000 still remaining in the various

churches. They are most abundant in the eastern counties,

and this fact has been frequently adduced in support of the

opinion that they were of Flemish manufacture. But in

the days when sepulchral brasses were most in fashion the

eastern couuties of England were full of commercial
activity and wealth, and nowhere do the engraved

aiemorials of civilians and prosperous merchants more
r bound than in the churches of Ipswich, Norwich, Lynn,
jnd Lincoln. Flemish brasses do occur in England, but

Ihey were never numerous, and they are readily distin-

guished from those of native workmanship. The '"'t-jiish

examples have the figures engraved in the centre of a

large plate, the background filled in with diapered oi

scroll-work, and the inscription placed round the edge ol

the plate. The English examples have the figures cut out

to the outline and inserted in corresponding cavit.es

in the slab, the darker colour of the stone serving as a

background. This is not an invariable distinction, how-
ever, as "figure -brasses" of Flemish origin are found both

at Bruges and in England. But the character of the

engraving is constant, "the Flemish work being more florid

in design, the lines shallower, and the broad lines cut with

a chisel-pointed tool instead of the lozenge-shaped burin.

It is interesting to find that the brass of Robert Hallum,
bishop of Salisbury, the envoy of Henry V. to the Council

of Constance, who died and was interred there in 1416,

precisely resembles the brasses of England in the pecu-

liarities which distinguish them from Contineatal speci-

mens. Scarcely any of the brasses which now exist in

England can be confidently referred to the first half of

the 13th century, though several undoubted examples of

this period are on record. The best known of the 13th

century examples is that of Sir Roger de Trumpington
(circa 1290), who accompanied Prince Edward in his

expedition to Palestine, and is represented cross-legged.

About half a dozen instances of this peculiarity are known.

The 14th century brasses are much more numerous, and
present a remarkable variety in their details. The finest

.specimen is that of Nicholas Lord Burnell (1315) in the

church of Acton Burnell, Shropshire. The full sized brass

of Sir John d'Abemon at Stoke d'Abernon in Surrey

(circa 1327) has the decorations of the shield fillovi

in with a species of enamel Other examples of th?

occur, and the probability is, that, in most cases, the hnes

of the engraving were filled with colouring-matter, though

brass would scarcely bear the heat requisite to fuse the

ordinary enamels. In the 15th century the design and

execution of monumental brasses had attained their highest

excellence. One of the best examples of plate armour is

that of Sir Robert Stantoun (1458) in Castle Donnington

church, Leicestershire, and one of the finest existing brasses

of ecclesiastics is that of Abbot de la Mare of St Albans.

It is only in the 16th century that the engraved representa-

tions become portraits. Previous to that period the features

were invariably represented conventionally, though some-

times personal peculiarities were given. A large numbei

of brasses in England are palimpsests, the back of an ancient

brass having been engraved for the more recent memorial.

Thus a brass commemorative of Margaret Bulstrode (1540)

at Hedgerley, on being removed from its position, was

discovered to have been previously the memorial of Thomas
Totyngton, abbot of St EdmundsfBury (1312). The abbey

<vas only surrendered to Henry VIII. in 1539, so that

before the year was out the work of spoliation had begun,

and the abbot's brass liad been removed and re-engraverf 'i:

Margaret Bulstrode. In explanation of the frequency with

which ancient brasses have thus been stolen and re-erected

after being engraved on the reverse, it may be remarked

that all the sheet brass used in England previous to the

establishment of a manufactory at Esher by a German in

1649, had to be imported from the Continent.

See Cotman's Engravings of the most remarl-able of the Sepulchral

Brasses of Norfolk, 4to, London, 1813-16; and second edition,

with additional plates and notes by Jleyrick, Albert Way, and
Sir Harris Nicolas, 2 vols, folio, Loudon, 1S33 ; Manual for the

Study ofMonumental Brasses, Oxford, 1843 ; ho\i\.ti]ys Monuvuntal
Brasses of England, engravings on wood, folio, London, 1349 ;

Waller's Serus of ifonumental Brasses in England, London and
Oxford. Parkers, 1863.

BRASSEY, Thomas, an eminent English railway con-

tractor, a man remarkable for his character and abilities as

weU as for the va^t extent and singular success of his
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undertakings, was bom at Baerton, near Chester, Novem-
ber 7, 1805. He was the son of a landed proprietor, of

ancient family, and received an ordinary commercial educa-

tion at a Chester school. He began his professional career at

the age of sixteen as apprentice to Mr Lawton, a surveyor,

and on the completion of his term became the partner of

his master. . Soon after his marriage his master died, and

ho assumed the sole management of the business. In the

local surveys to which he devoted his attention during his

early years he acquired the knowledge and practical experi-

ence which were the necessaryfoundation of his great reputa-

tion. His first engagement as railway contractor was entered

apon in 1835, when, on the invitation of the distinguished

engineer Joseph Locke, he undertook the execution of a

portion of the Grand Junction Railway. Soon after Mr
Locke entrusted him with the completion of the London
and Southampton Railway, a task which involved contracts

to the amount of £4,000,000 sterling and the employment
of a body of 3000 men. At the same time he was engaged

on portions of several other lines in the north of England

and in Scotland. In conjunction with his partner, Mr W.
Mackenzie, Brassey undertook, in 1840, the construction

of the railway from Paris to Rouen, of which Mr Locke
was engineer. He subsequently carried out the extension

of the same line. A few years later he was engaged with

his partner on five other French lines, and on his own
account on the same number of lines in England, Wales,

and Scotland. " At this time," says The Builder, " the

industrial army set in motion and controlled by Mr Brassey

amounted to 76,000 men, and his weekly payments must
have distributed, as .the price of labour, from £15,000 to

£20,000 every Saturday. The capital involved in these

various contracts amounted to some £36,000,000 sterling."

But his energy and capacity were equal to stiU larger tasks.

He undertook in 1851 other works in England and in Scot-

land; and in the following year he engaged in the construc-

tion of railways in Holland, Prussia, Spain, and Italy. One
of his vastest undertakings was the Grand Trunk Railway

of Canada, 1100 miles in length, with its astonishing bridge

over the River St Lawrence. In this work he was asso-

ciated with Petoand Betts. In the following years divisions

of his industrial army were found in almost every country

in Europe, in India, in Australia, and in South America. It

must be remembered that, besides actual raOway works, he

originated and maintained a great number of subordinate

assistant establishments, coal and iron-works, dockyards,

Ac, the direction of which alone would be sufficient to

strain the energies of a common mind. His prsfits were,

of course, enormous, but prosperity did not intoxicate him
;

and when heavy losses came, as sometimes they did, he took

them bravely and quietly. Among the greatest of his

pecuniary disasters were those caused by the fall of the

great Barentin viaduct on the Rouen and Havre railway,

and by the failure of Peto and Betts. Brassey was one

of the first to aim at improving the relations between

engineers and contractors, by setting himself against the

corrupt practices which were common. He resolutely

resisted the " scamping" of work and the bribery of inspec-

tors, and effected what he called the " smothering of the

engineer " oy destroying the power of th'? inspectors and
preventing all just grounds of dissatisfaction. Large hearted

and generous to a rare degree, modest and simple in his

taste and manners, he was conscious of his power as a

leader in his calling, and knew how to use it wisely and for

noble ends Honours came to him unsought. The cro.^s

of the Legion of Honour was conferred on him. From
Victor Emmanuel he received the cross of the Order of St

Maurice and St Lazarus ; and from the emperor of Austria

the decoration of the Iron Crown, which it is said had
cot before been given to a foreigner. He died at St

Leonards at the age of 65, December 8, 1870. His iife

and labours are commemorated in a small volume published

by Sir Arthur Helps in 1872.

BRAUNSBERG, a town of Prussia, capital of a circle in

the government of Konigsberg, on the Passaye, between
three or four miles from its mouth in the Frische Haff.

It is the seat of the Roman Catholic bishop of Ermeland,
and possesses numerous Roman Catholic institutions. Of
these the most important are the Lyceum Hosianum,
founded in 1564 by the Cardinal Bishop Hosius, and in

1818 raised to the rank of a faculty of theology, and the

deaf and dumb asylum which was established in 1811.

There is also a school for the education of schoolmasters.

Brewing, tanning, and weaving are the most important

industries of the town, which also carries on a certain

amount of trade in corn, ship timber, and yarn. The river

is navigable for small vessels. Braunsberg was founded
by the Teutonic knights in the middle of the 13th century.

Destroyed by the Prussians in 1262 it was restored in 1279,

and admitted to the Hanseatic League in 1284. After

numerous vicissitudes it fell into the hands of the Poles in

1520, and in 1626 it was captured by Gustavus Adolphus.

The Swedes kept possession till 1632. Population in

1871,10,471.

BRAY, a seaport town and fashionable watering-place

of Ireland, 12 miles S.S.E. of Dublin on the railway to

Wexford. It is situated on both sides of the River Bray,

which separates the two counties of Wicklow and Dublin,

the portion in the latter county being known as Little

Bray. The town is neatly built, and has a new parish

church, a large Roman Catholic chapel, an old castle, a

hospital, a court-house, several hotels, and Turkish baths,

^n esplanade runs along the shore for about a mile. The
harbour admits small vessels only, and the trade is of little

importance. There is a large brewery, which has been in

existence for a considerable time. In the 12th century

Bray was bestowed by Strongbow on Walter de Reddesford.

who took the title of Baron of Bray, and built a castle iii

the town. It has since passed into the hands of variouE

families. Its progress during the present century may be

estimated by the gradual increase of the population—1841,

3185; 1851. 3156; 1861, 5363; 1871, 6077.

BRAY, Sir Reginald, architect, was the second son of

Sir Richard Bray, one of the privy council of Henry VI.

Havvng been instrumental in the advancement of Henry

VII. to \he throne «f England, he was greatly in favour

with that prince, who bestowed upon him honours and

wealth. His taste and skiU in architecture are attested by

those two exquisite structures, Henry Vll.'s chapel at

Westminster and St George's chapel at Windsor. He
directed the building of the former, and the finishing and

decoration of the latter, to which, moreover, he was a

liberal contributor. He died in 1503, and was interred in

St George's chapel.

BRAY, Dr Thomas (1656-1730), was born at Marton,

in Shropshire, and educated at Oxfoid. After leaving the

university he was appointed .vicar of Over-Whitacre, and

rector of Sheldon. Bishop Compton sent him as his

commissary to settle the affairs of the infant church of

Maryland. He took a great interest in colonial missions,

and busied himself in raising sums for purchasing small

libraries for the use of missionaries ; and to promote

this design, he published his Bibliotheca Parochialis, and

a discotuse on Apostolical Charity. He endeavoured to

establish a fund for the extension of the Christian :;i:;h,

especially among the American Indians, and it is to his

exertions that the Society for the Propagation of the Gospel

owes its existence. He was the author of CatechcUcal

Lictures, Martyrology, or Papal I'surpaiion, Directorium

Missionariuvi, and other works.
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BRAZIL
Plate TN presenting an account of this extensive and important
^^"' X country, the only American monarchy we shall give,

first, a condensed view of its physical geography, meteor-

ology, and natural products ; secondly, a brief historical

sketcu of the progressive discovery of its coasts and interior,

of its gradual settlement, and of the auspices under which

its social institutions have developed themselves; and

thirdly, an account of its existing political and social

condition,

eouni) Brazil is bounded on the N. by Columbia or New
»'""' Granada, Venezuela, and the Guianas, British, French, and

Dutch; on the E. by the Atlantic; on the S. by the republics

of Uruguay and the Argentine Confederation ; and on the

VV. by Paraguay, Bolivia, Peru, and Ecuador. It extends

from about 4° N. lat. to 33° 41' S. lat., and from 35° to

70° W. long. Its greatest length is about 2600 British

miles, Its greatest breadth about 2500 ; and it has a sea-

board of about 4000 miles.

The onginal Une of demarcation between the Portuguese

and Spanish possessions was fixed by two bulls of Pope

Alexander VL, the one of the 2d, the other of the 3d of

May 1493. The kings of Castile and Portugal afterwards

concluded the treaty of Tornzillas, which was approved by

the Pope m 1529. The reunion of the two crowns in 1580

suspended all discussions about the boundaries. They,

however, recommenced after the revolution and indepen-

dence of Portugal The treaty of Utrecht in 1777 regulated

many pomts, but the treaties always referred to rivers,

mountams, and other positions passing through deserts, the

names of which were not well established. For sometime

past the Government of Brazil has taken great pains to

establish amicablywith the neighbouring states the boundary

linos of the empire. In 1851 these were established with

the republic of Uruguay, in 1857 with the Argentine

Repubhc, in 1858 with Pern, in 1859 with Venezuela, in

1867 with Bolivia, and in 1872 with Paraguay; the Lnes

determined on have in some cases been already surveyed and

marked out on the actual frontier, while at present mixed
commissions from Brazil and each neighbouring country

are employed in tracing out the dther lines agreed upon.

With Uruguay the frontier has been marked out along a

line passing from the coast in 33° 41' S. lat., through the

southern portion of Lake Minm and along the River

Jaguarao, which falls into it, to its most southerly source

stream, thence by a line crossing the head of the Rio Negro
to the dividing ridge called the Cuchilla Sta. Anna, and
Afterwards down the stream of the Cuarein or Quarahim to

the River Uruguay.
The Uruguay River, from the mouth of the Quarahim

upwards to the confluence of the Pepiry on its right bank
m 27° 10' lat. divides Brazil from the Argentine Republic,

the remainder of the mutual frontiei of these countries

being formed by the Pepiry to its source and the Sao
Antonio from its rise to its union with the Y-Guasii or

Curityba, which river marks the boundary to the Parana.

Between Paraguay and Brazil the frontier runs from the

mouth of the Y-Guasii up the Alto Paran4 to the groat fall

of Guayri, called Sete Quedas by the Brazilians, and from
that westward along the water-parting of the Cordillera of

Maracajil, southward of the basin of the Igatimi, to the
heights of Amambahy, and along these to the source of the
Rio Apa-Estrella, following it down hence to the Paraguay.
With BoUvia the boundary lies along the Rio Paraguay

from the mouth of the Apa in 22°, upwards to 20° 11', where
the Bahia Negra joins it ; along the Bahia Negra, and
thence in a line to the lake of CAceres, cutting through the

midst of this lagoon, and passing onward to Lakes Mandiorto

Gaiba, and Uberaba, and from the last to the south end of

the ridge called Corixa Grande ; from this in a direct line

to Morro de Buenavista (Boavista), and to the sources of the

Rio Verde ; along the middle of that stream to its mouth in

the Guapore, and along that river and the Mamore to the

Beni, where the Madeira begins in 10° 20' S.; a direct Une
thence to the source of the Yavari River (found by Chandless
in 1867 to be a little south of 7° S. lat.), forms the limit of

Brazil with Northern Bolivia and Central Peru. The Yavari

continues the boundary between Brazil and Peru down its

channel to the confluence with the Amazon at Tabatinga,

and the limits commission has been at work during 1874
and 1875 in determining the position of this Une. Farther

on, the boundary of Brazil with Northern Peru has been

described as a line passmg northward from Tabatinga

towards the mouth of the Rio Apaporis in the River Japura,

the frontier with Peru terminating on this Une where it

intersects the Rio Putumayo,and that with Ecuador begin-

ning there. From the mouth of the Apaporis the con-

tinuation of the limit with Columbia or New Granada to

that with Venezuela foUows a Une drawn along the water-

parting of the range caUed the ColUna do Guaicia or Serra

Aracuara, which divides the streams flowing to the Guainia,

or Rio Negro, above the Casiquiire, from those which join

it below the anastomosis of that natural canal. This Une
meets the Rio Negro about 20 miles below the separation

of the Casiquidre. From the Sierra Cucuhy, or Pao
d'Azucar, on the opposite or left bank of the Rio Negro,

the limit continues eastward over the level ground to the

middle of the natural canal caUcd the MaturacA, which in

times of flood unites the Cababoris tributary of the Rio

Negro with the Barna, a sub-tributary of the Casiquiire

channel Hence the Umit is drawn from the MaturacA to

the hUl of Cupi, the first of tlie long range of Serras which

divide the waters flowing to the Amazon from tUose tribu-

tary to the Orinoco, and those passing through British,

Dutch, and French Guiana to the Atlantic. This boundary

foUows the curves of the water-parting eastward along the

Serras named Guahy and Ucuruciro; northward on those of

Tapirapec6 and Parima; eastward again along the Merevary

and Pacaraima heights ; southward between the rivers

Tacutu and Rupununy, and again generally eastward along

the Serras of Acarahy and Tucumuraque to the source of

the River Gyapok. This river, from its source to the

Atlantic in 4° 22' N. lat., is the present eastward limit of

French Guiana. Several islets in the Atlantic belong to

Brazil ; among them that of Fernando Noronha, 250 miles

from Cape S. Roque, high, and having about 6 square miles

of area, is important as a penal settlement of the empire.

The immense territory comprised within the Une just

described and the Atlantic is upwards of 3,288,000 Eng-

lish square miles in area, or not far short of the extent of

Europe.

The great river of the lowlands of Brazil, the Amazon, Rurws.

ha-s been caUed the Mediterranean of South America, and

is the largest stream of the globe in every respect, affording,

with its great tributaries, free navigation over not less than

30,000 miles within BraziUan territory (see Amazon).
After the Amazon the Tocantins is the great river of the

northern watershed of BraziL Rising in the Serra daa

Vertentes in Central Brazil, the Araguaya, its longer head

stream, and the Tocantins flow northward for 900 miles,

separated by the CordUlera Grande of Goyaz, and unite at

about 300 miles from their wide estuary, caUed the Rio

Pari, formed between the island of Marajo and the main-
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land. Midway in Its • conrse the Araguaya forms tbe

"remarkable island called the Dha Bananal or Santa Anna,

'which is encompassed by branches of the river 220 miles

in length, and contains a central lake of 80 miles in extent.

The Araguaya is navigable, but the upper Tocactins is

barred by falls, and there is a rapid at some distance below

their confluence round which a road has been recently made

to unite the navigable_porJions.

The Turyassi'i, Maranhao, and Paranahyba are the largest

of the other rivers of the i;. .tL-eastern slope. The last

uamed flows for the greater part cf its course of 700 miles

through level swampy lands, receiving many tributaries from

eastward, but few from the west ; it >-. without obstruc-

tions, and navigable for a great distance

The Sao Francisco occupies- a wide enclosed basin of the

eastern highland. Rising in the Serra do Espinha^o and

the Vertentes of Minas Geraes, it flows north and eastward

in a course of 1800 miles. But for a few obstacles the

greater part of the river would be navigable, since it has

great volume. The chief barrier is in the Falls of Paulo

AiTonso, about 168 miles from the sea, where the river is

contracted between rocks, and plunges iu a series of cascades

into a narrow rock-impeded channel. Immediately below

this, however, it spreads out as a broad calm river, which

is regularly navigated by steamers from the Porto daa

Piranhas .to the sea.

Among the rivers of the coast slope south of the Sao

Francisco the chief are the Paraguasi, the largest stream

of the province of Bahia, obstructed by many faDs ; the

Rio de Contas or Jussiape, a considerable river in the

south of the province, also innavigable ; the Belraonte or

Jequitinhonha from the high mountains of Minas Geraes,

interrupted by many rapids and cascades, and forming a

series of magnificent falls over the eastern edge of the

plateau, in which it descends at least 300 feet ; the Rio

Doce or Chopotii in the province of Espiritu Santo, afford-

ing a considerable length of navigation, with portages at

its reefs; and the Parahyba do Sul, flowing between the

Serra da Mantiqueira and the coast range of Rio de Janeiro,

navigated regularly by steamers from its mouth for 60 miles

to Sao Fidelio. Though these coast streams are among the

little rivers of Brazil, every one of them is two or three

times the length of the Thames.
The great rivers of the southern watershed are the ParanA

and Paraguay. The former has its rise in a broad basin,

extending for a width of nearly 700 miles across southern

Brazil, enclosed by the coast range of the south, the Serra

da Mantiqueira, the Vertentes, and its southward interior

branch running down into Paraguay. The main and longest

head stream of the ParanA is called the Rio Grande or ParA,

which rises in the Serra da Mantiqueira, one of its sources

being on tlie slope of Itatiaiossii, the highest point of the

whole empire, 1 10 miles north-west of Rio de Janeiro. The
Paranahyba joins the Grande on the right^from the Pireneos

range in the north, and further on the ParanA-Panema,
with its tributary the Tibagy, comes in on the left bank
from the inner slopes of the south coast range ; the Rio
Pardo, Ivinhima, and Igatimi are smaller tributaries on
the" left bank from the interior ranges. After the con-

fluence of the Grande and Paranahyba the ParanA takes
ifa proper name and flows southward out of Brazil in

forming the limit between the empire and the republic of

Paraguay. The fall of Urubupunga, 40 miles below the

confluence of the Grande and Paranahyba, is an obstacle

to the navigation of the upper river ; but thence to the
great " salto" of GuayrA on the frontier of Paraguay, in
24° S., it is freely navigable.. The fall of GuayrA, Sete-

quedas, or Seven Falls, is the greatest cataract of Brazil.

Immediately above it and below the large island which the
Parani forms between 23° and 24' the river is about 2^

miles in width ; its channel fa contracted firSl' in passing

through a diagonal line of seven islands which strfiiches

across it, and then between the walls of a rocky gorge only

65 yards in breadth, into which the whole mass of vater

plunges with terrific fury, descending over a slope inclined

about 50°, and for a perpendicular height of about 60 feet.

The roaring of the cataract may be heard for many leagues

round. Below the fall, the river rushes down in a narrow

bed with high cliff-like banks, only becoming less rapid and
navigable with difficulty as it leaves the Brazilian frontier

at the conflusnce of the Y-Guasu. This tributary, also

named the Curityba, has a westward course to the ParanA,

from many heads in the inner side of the south coast range,

and like all the tributaries of the ParanA between it and

the great faU, descends into the deep gorge of the maic

river by a fine waterfall of 66 feet.

The River Paraguay, the upper basin of which lies in a

much lower region of the continent, in the south-western in-

terior of Brazil, is far superior to the ParanA in respect of its

navigable qualities, and in the grand natural outlet it aflbrd*

to the southward. Its sources are in several small lakes

on the southern slope of the Serra das Vertentes, between
13° and 14° S., immediately opposite the head streams of

the Tapajos, and it flows thence southward, fed by many
lateral streams from the range. Its important tributary the

CuyabA, or Sao Louren^o, rises not far east of the Paraguay,

but does not join it until both have passed about 400 mile*

south. The Tuquari, the Mondego, and the Apa, the boun-

dary river of Brazil and Paraguay, are important tribu-

taries from the range which divides the basins of the

Paraguay and ParanA ; and from the hills of eastern Bolivia

the San Juan and Bahia Negra join the Paraguay on the

right bank. Throughout its course 'the Paraguay afl"ords

uninterrupted navigation, and is regularly traversed by large

Brazilian steamers from the Rio de la Plata to CurumbA,
in the province of Matto G rosso, a distance of about

1000 mites in a direct line from Buenos Ayres. Thence

smaller vessels carry on a regular trafiic for 300 miles

further, by the Sao Louren^o tributary, to CuyabA in tho

very heart of inner Brazil. An immense tract of the low

country on each side of the upper Paraguay, called the

Xarayes, between 17° and 19° lat., is subject to inundation

in times of flood.

While the Amazon begins to rise in February or March,

and is at its highest flood in June, the ParanA is irregular

in its risings, but has its greatest volume in December, and

the Paraguay again, regularly sweUing and falling, is highest

in June.

Tho surface of Brazil in respect to its elevation is divided Surtao-

into tho higher region of plateaus, ridges, and broad open

valleys, occupying the wL'olo of tho country south of .the

parallel of Cape S. Roque, and tho vast loivland )>lain of

the Amazon, extending inland to the base of the Andes of

Peru, Eijuador, and Columbia, and rising again in the

extreme north to the langes which form the boundarj' with

Venezuela and Guiana.

The nucleus of the mountains and plateaus of southern .Mnnnuiia

Brazil is not centrally placed, but is formed by the chains ^i''

named the Serra da Mantiqueira and Serra do Espiuha(;o, r'''^^'"-

which extend between 18° and 23° south lat., at a varying

distance of from 100 to 200 miles from the south-cast coast.

These are the highest and most important mountains of

Brazil, from which the other ranges and plateaus radiato

outwards north, west, and south ; one of the summits of

the Serra da Mantiqueira is the Pico do Itatraiossii, which

ia almost certainly the culminating point of Frazil, but tha

elevation of its peak has been very variously estimated and

measured at from 6250 to 8900 and 10,300 feet. Itacolumi,

near the town of Ouro Preto, reaching about 5700 fevt,

and Itambe iu the north of the Serra do E^pinha^o, 4300
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fe^ are the tuther high points of these ranges. The
southern coastal range, or the Serra do Mar, begins

immediately north of the Bay of Rio de Janeiro, where the

Oragos or Organ Mountains, with sharp peaks, rise to

perhaps 7500 feet, and follows the line of the shore south-

ward at varying distances from it to near the 30th parallel.

The line of the Serra do EspinhaQO is prolonged northward

by another maritime chain or plateau edge, more distant

from the- ocean, forming the eastern barrier of the great

valley of the Rio Sao Francisco, and terminating where the

riTer turns eastward to reach the sea.

A range of high plateaus, probably from 3000 to 4000

feet in general elevation, and named collectively the Serra

(las Vcrtentes, or the range of the watersheds, but bearing

a multitude of different names in its local sections and

branches, extends westward from the Serra do Espinhaco,

nearly at right angles to its direction, traversing the entire

country in curving lines inland for. upwards of 2000 miles to

where the plateaus of Brazil terminate on the great bend,

and the cataracts, of the Rio Madeira. This very extensive

range divides the waters flowing northward to the lower

Amazon and to the Atlantic shores of the north-east, from

those tributary to the great basins of the Paraguay and

Parana in the south Its highest known portion is that

called the Mon'-.s Pyrenees, between the heads of the

Tocantins and I'aranahyba in the province of Goyaz, one

of the summits of which has been found to be perhaps

9600 feet above the sea (II. R. Dos Genettes, . 18C8).

Long branches ramify northward and southward from the

Vertentes ; the principal of those trending northward is that

which, leaving the main line of division at the Pyreneos,

curves round the basin of the Sao Francisco, terminating

in many minor branches on the coast on each side of Cape
B. Roque. A lateral branch from this divides the streams

of the Tocantins and of the northern Parauahyba. Farther

west the Cordillera Grande of Goyaz runs north from the

Vertentes, separating the Araguaya and Tocantins, and

still more inland minor ranges mark out the basins of the

Xingu and Tapajos. A southward arm of the Vertentes,

or rather a series of plateaus extending from it, divide the

Paraguay from the Alto ParanA, and run into Paraguay as

the height"! of Amambahy, which have an elevation of

little over 2000 feet above the sea where they cross the

frontier. These are the main lines of height, but over the

whola of ihe plateau of Southern Brazil a great number of

lesser ridges run out from uiese between each of the

tributary river basins.

The extremely level character of the great northern

lowlands may be judged of by this, that the banks of the

Amazon where it enters Brazil at Tabatinga, more than

1500 miles in a direct hne from the sea, are not more than

250 feet above the ocean level, and a continuous navigation

Ja afforded by its tributary the Rio Negro, the Casiquiare,

and the Orinoco, to the northern coast of the continent.

The great constituent of all the mountain ranges of the

southern highlands of Brazil appears to be gneiss, varying

from schistose to coarse-grained and porphyritic, or homo-
geneous and granitic ; and though much of it if seen in a
small specimen would be and has been described as granite,

the larger masses are always stratified. These rocks are of

great thickness in the province of Rio, and the Serra do
Mar and Serra daMantiqueira are wholly comp.ised of them

;

not only does gniess form the g:eat coast belt from Maranhao
to the mouth of the Rio de la Plata, but it sends off a band
into Minas Geraes and Goyaz, where the Pyreneos range

and a great part of the mountain region are composed of it.

The same rock shows itself in the cataracts of the Tocantins,

Xingu, Tapajos, and Madeira, as well as in the Pariraa Moun-
tains north of the Amazon basin, showing that the high land

of Brazil is probably everywhere underlaid by it. Clay-siales

with auriferous veins occur in Minas Oeraes and in the

vicinity of Cuyabi in Matto Grosso, everywhere so meta-

morphosed that all trace of fossils has been obliterated.

True Carboniferous strata occur in Brazil, the coal basins

lying just south of the tropic, and being a coast-formation

not known northward of Rio. Carboniferous rocks also

occur on the Guapore, a tributary of the Madeira on the

Bolivian frontier. Red sandstones occupy. a large area in

the province of Serigpe, underlying the Cretaceous forma-

tion. The Jurassic rocks, which extend on the Andes from
Chili to Peru, appear to be altogether wanting in Brazil.

Cretaceous rocks very probably underlie the great plain of

the Amazon ; they do not appear on the coast south of the

Abrolhos rocks in 18° S., but they occur at intervals north-

ward, and have been examined on an affluent of the River

Purus in the upper basin of the Amazon. These appear

to have been deposited at a period when the northern part

of Brazil was mere depressed, while the southern may have,

been higher than it is now. Tertiary clays and ferruginous

sandstone, in horizontal and undisturbed beds, overlie the

Cretaceous rocks unconformably on the coast plains outside

the plateaus and in the Sao Francisco valley ; the hori-

zontal deposits of th2 plateau of Sao Paulo evidently belong

to the same group.

Surface " drift " deposits, ascribed with the greater

amount of probability to the agency of glacial ice, though

the hypothesis has been much disputed, occur as a great

sheet of pebbles ai d overlying cLiy, extending over an im-

mense area of the empire,—over the whole of the provinces

south of Rio, over Minas Geraes in the north-eastern coast

provinces, and in the valley of the Amazon westward to

the confines of Peru, and not only'on the hills but over

the lower "cam)os." Deposits of immense boulders of

trap and gneiss evidently the moraines of former local

glaciers, were first described by Professor Agassiz, viho

found them at many points along the coast land.

True coral reefs occur at irregular intervals along tho

northern Brazilian coast from the j^brolhos islets, which

rise oa the submerged border of the continent from a less

depth than 400 feet, as far as the shores cf Maranhao.

They lie in patches at short distances from the coast,

leaving navigable channels between them and the mainland.

Another class of reefs, also termed " recifes," but of totally

different origin, are the consolidated stone beaches, ruch as

those seen at Porto Seguro, Bahia, and Pemambuco (where

the reef forms the breakwater of tho harbour) ; tlie^e are

of precisely uniform character, and have been described by

Professor Hartt as the consolidated cores of an ancient

beach which has bftn separated from the mainland by the

encroachment of th^sea. (Geology and Physical Gcoc/raphy

of Brazil, by Ch. Fred. Hartt, 1870.) The limestones of

the upper Sao Francisco basin have celebrated bone caverns,

which have been made a special object cf study by th&

Danish naturalist Lund. In some of these the remains of •

extinct animals of high antiquity have been found, such

as those of the mastodon, glyptodon, mylodon, toxodon, and

megatherium; and with these the stone implements and

remains of man, so buried with the bones of the extinct

fauna as to leave no doubt that m^n ^as contemporaneous

with them.

No volcanic appearances have been observed in Brazil. Wnras \

Warm springs occur in several provinces ; those of It,ipi spri"^

curii in the province of Bahia have temperatures varying

from 88" to 106° Fahr. and are saline; the hot springs of

pure water in Santa Cathariaa range from 96° to 113° Fahr.,

and there are a great number of alkaline springs about ths

district of Santa Cruz, in the province of Goyaz, ranging

up to 11 9° in temperature. Near the village of Calda* ir

Minas Oeraes the hot wells are very vohiminous, and tt°lT

F; "^"what sulphiu'uus waters have tti^peratures betiesr
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10G° and 113° Fahr. These are at an elevation of about

6000 feet above the sea.

MiNERALi The metallic and mineral products which occur in the

geological formations above described are very various.

Diaraonda. Diamonds were first discovered in the Serra do Espinhaco,

in the vicinity of Diamantina, about 300 miles north of

Rio, in 1786. In this neighbourhood there are shales,

sandstones, and conglomerates ; upon the sandstone there

is or was a stratum of quartzite, still very distinct in many
places, and among the sands created by the disintegration

of this rock, diamonds are found. This district is named
the Chapada of Diamantina, a term applied to small elevated

plateaus, usually consisting of horizontal deposits, and sepa-

rated by deeply eroded valleys. The diamond-producing

soil extends along the Serra do Espinhaco as far as the

jwrthern borders of the province of Minas, along the valley

of the upper Belmonte, and in the interior of the province

of Bahia, as well as in the mountains that lie south-west of

the sources of the Sao Francisco. Diamonds of smaller

value have also been found ia the province of Goyaz (on

the Rio Claro) ; in Matto Grosso, where the valley of the

Paraguay about Cuyabi and Diamantino has diamonds in

considerable abundance ; in ParauA, on the Rio Tibagy, a

tributary of the ParanA-Panema ; in Sao Pedro do Rio

Grande do Sul ; and in Sao Paulo ;—but the area of their

distribution ia far from being well ascertained. The dia-

monds are generally obtained by washing; an excavation

is made to reach the stratum called cascalho, a gravel com-

posed principally of quartz and fragments of difl'erent rocks

of the neighbourhood, and mixed with a reddish clay. The
washers are seated either by a pond or running stream, and

a portion of the gravel, being thrown into a large shallow

wooden pan, is mixed with water and stirred about in the

current, so that the muddy water escapes and the gravel and
sand remain. This is now passed through a sieve, which

separates the larger gravel from ther smaller ; the pebbles

are then picked out, and the overseer examining the sand

easily selects any diamonds that may be present. The
diamonds are often of considerable size. Burton mentions

one found in the Chapada of Bahia weighing 76i carats,

which when cut into a dropshaped brilliant proved to

;)0sses3 extraordinary play and lustre. Emeralds, sapphires,

mbies, topazes, berj-ls, tourmalines (black, blue, or green),

md amethysts are found, especially in the provinces of

Minas Geraes. Garnets occur in great profusion, though of

inferior quality. Rock crystals, perfectly pure and of large

size, are obtained in Minois, Goyaz, S;io Paulo, and ParanA
;

opals, chalcedonies, agates, and carnelians are found nearly

throughout the country, but have be(^me an article of

export chiefly from the banks of the Uruguay, in the pro-

vince of Rio Grande do Sul.

One of the Brazilian coal basins lies in the province of

Santa Catharina, between the plateau and the sea; and

, ilong the banks of the Tubarao, beds of bituminous" coal

if fair quality are exposed, and were first noticed in 1841.
rhrSe separate coal-fields have been traced in the province
af Rio Grande do Sul : the largest is situated in the
valley of the Jaguarao (the boundary river with Uruguay),
and in that of the Candiota, covering an area of about 50
iniles by 30 miles ; the second occurs in the valley of a
tributary of the Rio Jacuahy, near the centre of the pro-
vince

; and a third near the village of Sao Jeronymo, on
the bank of the Jacuahy. The Candiota field is now being
worked by an English company. At the Arroyo dos Rates
in the same province, mines have been worked on a small
scale; the coal from which is used by the steam-boats which
jly on the Lagoa dos Patos, or on the rivers. Bitumen is

found in most of the provinces, and is worked near the
eouth coast of the province of Bahia.

SiuJiJ-M. Sulphur exists in a native .state in the proviuce of Bio

Grande do Norte, and in small quantity in Rio Grand*
do Sul, as well as at Furquim and Corrcgo do Ouro, in
the district of Minas Novas in Minas Geraes. Saltpetre Saltpet

occurs with salt over a large area of Minas Geraes and
Bahia, but is also abundantly formed in the floors of the
calcareous caves of the Ptio Sao Francisco valley from iha
city of Ouro Preto downwards. Saline efiiorescence is Salt,

observed at innumerable localities in the drier portions of

the Brazilian plateau ; efflorescences of nearly pure sul-

phate of magnesia are also to be found in the valley of

the Rio das Yelhas in the Sao Francisco basin, and in the

province of Ceari, where chloride of sodium also appears.

Gold in Brazil is found in quartz veins traversing the old Cell

mctamorphic rocks, such as clay-slate, mica-slate, or iron

schist, in drift gravels and clays, and in alluvial sands and
gravels derived from the wear of these. Most gold is

afforded by the clay-slates traversed by auriferous quartz

lodes, by the rock called Itacolumite (metamorphic rock of

Lower Silurian age), and \iy certain iron ores known as

Itabirite and Jacutinga, the latter described by Burton ai

a substance composed of micaceous iren schist and friable

quartz, mixed with specular iron oxide of manganese and

fragments of talc. Over a very large area of the province

of Minas Geraes, in the vicinity, of Ouro Preto, the

country is auriferous, and here P'e the richest gold mines

of Brazil. The celebrated Morro Velho mine is situated

on the western side of the valley of the Rio das Velhas,

not far from SabarA, and was at first worked by native

miners, but afterwards with great y uccess by a companj-.

The mines of Gongo Soco lie abott 20 miles east of Morro
Velho, on the opposite side of the Velhas, and were at one

time very productive. Another company owns a tract of

21 square miles, not far from the Morro Velho. Other

mines have been worked in this neighbourhood at the

Morro de Sta Anna, at Maquin^ near it, and in the Serra

of Cata Branca, 2 mU . i east of the village of Corrego Seca

These mines with tuo exceptions have proved failures in

working, after a period of success, and this notoriously

from bad management. The mines, however, are very far

from being exhausted ; indeed the underground wealth of

the country is as yet almost untouched. Much of the

remaining portion of the province of Minas, and especially

the upper basin of the Sao Francisco, is auriferous, la

Northern Brazil the only gold mine yet opened is that of

Tury-assil in the province of Maranhao ; but concessions

for working gold have been granted by Government in

many parts of the provinces of Bahia, Pernambuco, Parahyba,

Piauhy, Goyaz, CearA, and S. Paulo. In southern Brazil

gold is known at Ca^apava, Rio Pardo, Sta. Maria, and
Cruz Alta, in the province of Rio Grande do Sul ; and at

the first-named locality a Brazilian company is carrying on

the work of mining. Gold washings occur in almost every

province, but especially in the district of Minas Novas,

200 mUes north of Ouro Preto,,where the metal is found in

grains or nuggets in a cascalho of quartz pebbles, often

cemented into a conglomerate by iron oxide. They are

carried on, however, in the rudest and most irregular way,

and with more modern appliances might prove very remun-

erative

The gold of Brazil is always alloyed with silver, and this Siltjr.

metal is present in many of the galenic formations which

are known in almost every province, as well as with the

copper in the mines of Rio Grande do Sul. At the hill of

'Araij'oiva, in the municipality of Sorocaba in Sio Paulo,

silver was extracted nearly two centuries ago. Rich mines Mercuij

of mercury occur in the province of ParanA not far from

the capital. Copper is abundant in the provinces of Matto Copper,

Grosso, Goyaz, and Minas, near the capital of Bahia, in

Maranhao and CearA, but chiefly in Rio Grande do Sul,

,
where at Santo Antonio das Lavras, in the municipality of





1- I I? i .5





I



BRAZIL 22;".

Ca^apava, tliere are the richest copper mines of Brazil, the

mineral from which yields 60 per cent, of pure metal.

Mmganese Manganese exists in abundance in the vicinity of

Nazareth, at the head of the estuary of the Jaguaripe,

Galena. adjoining the bay of Bahia. Galena mines are in operation

in many parts of the empire ; the chief are those of Iporinga,

Sorocaba, Iguap^ in the province of Sao Paulo, and those

of the Rio Abaetfi and Sete Lagoas, the most productive of

I/ead. all. in the province of Minas. Lead min3s also exist along

the whole coastal region from Santa Catharina to Maran-
hao, those of the hill chain of Ibiapaba on the borders of

CearA and Piauhy being important.'

Iron. Every part of Brazil contains iron, in ore or in other

forms, and an almost unUraited quantity appears to exist in

the Inountains of Minas Geraes. At Sao Joao de Ipanima,

in S. Paulo, there are heavy deposits of magnetic iron,

which are mined and smelted almost on the spot ; and other

Beams of like character appear in the provinces of AlagiJas,

Ceara, Rio Grande do Norte, and Parahyba. Some of the

Brazilian mines are quite free from pyrites. In 1810 a

company of Swedish miners and founders settled at Ipa-

nema, and erected two small refining furnaces. In 1817
they produced nearly 4000 arrobas of iron, which was
manufactured on the spot into horses' shoes, nails, locks,

and other articles. There is now a very considerable estab-

lishment, at which moulding and refining is carried on,

the woods of the neighbourhood furnishing an abundant
supply of charcoal. A railway is projected to unite the

works with S. Paulo and its port. Not far from these

mines there are extensive quarrii ; of marble of valuable

sorts.

A country so extensive as Brazil, aud so diversified in its

surface, necessarily exhibits a considerable variety of climate.

The great northeriVlowland lying entirely within the tropics

has great heat, and its year is divided between the simple
wet and dry seasons. The elevation of the central and
southern highland of Brazil introduces great variety in the

seasons and climates of the intertropical portion of that

region ; and towards the south beyond the tropic u tem-
perate zone is reached in which four seasons are marked,
though not so distinctly as in central Europe. The whole
wide plam of the Amazon basin has its rainy season from
January or December till May or June, the remaining half

of the year being dry, though intervals of fine weather may
occur within the wet period, and of showers in the dry

* season. The fall during the' rainy months is e.xcessive,

raising the level of the great river full 40 feet, and much
thunder and lightning always accompanies the heavy rain.

This bell of single rainy and dry season appears to terminate
about the line of the Kiver Paranahyba, between the pro-
vinces of Maranhao and Piauhy ; at the town of Maranh.^o
the annu»l fall has been found to be on an average 280
inches. Inland, across the higher southern watershed of
the Amazon, from the interior of the produces of Afaranhao
and Piauhy, over Goyaz and northern Matto Grofso as far
as the fall.^ of the Madeira, the rainy seasons follow the
passage of the sun towards and away from the southern
tropic, and occur from October or November to March or
April, with more or less marked iutoivalaof drier weather.

In lower Maranhio showers also occur in October, and
are called the 'Cashew rains' On the north-east coast
slope, in the provinces of Ceari, Rio Grande do Norte, and
northern Bahia, the rains .appear to be governed by the
prevalence of the north-east winds from the Atlantic, and
occur from March or April to June, July, or August. The
coastal region from southern Bahia to Sao Paulo and the
Sao Francisco valley have again a more or less marked
double rainy season between October and April or May;
the heaviest rains occur in the Sao Francisco valley from
January to May, the high^.^' f-.-sheU of the river beinir in

March; the coast rivers, such as the Rio Doce, rise first >

December, and again to an almost equal swelling in .Mar".

At Pem^mbuco the amount of the annual rainfall i.s •.!

wards of 100 inches; at Rio de Janeiro it has decrea?'"
'

to 59 inches, and a gradual diminution of the quanti*

is observed from the Amazon southward. In Sao Pai!'i

the rainy season is, in summer, from November till April,

the greatest quantity of rain falling in January. In SUv
Catharina the rains begin to be irregular, and from this to

the southward over Rio Grande do Sul the four seasons

of the temperate zone begin to be distinguishable. The
whole country is, as a rule, abundantly watered, the only

portion which may sufi'er from drought being that of tlio

interior between the Sao Francisco and the Paranahyba,

where extraordinary dryness has sometimes prevailed.

In temperature the vast Amazon basin is renarkable for Tempera

the small seasonal variation of heat, accounted for by its '"'«

equatorial position and immense surface of water and
forest ; within its limits the thermometer at its highes*

readings averages 90' and the lowest 75°. At Paril the

register kept by Costa Azcvedo between 1801 and 18G7 gave

a mean temperature of 80°, a maximum of 95°, and a

minimum of G8°. Observations are very deficient for the

greater portion of the empire. About the Falls of the

Madeira, Keller estimates the mean annual temperature

at 77°, with but small variation in the seasons. In the

latitude of Rio de Janeiro the summer or January tempera-

ture near the sea level has an average of about 75°,

that of July descending to about G5° ; aud in the extreme

southern provinces the corresponding figures may fall to

70° and 50° Fahr. in summer and winter. But an immense
variety of temperature and climatic condition are found on

the central and southern table-lands and mountain ranges

of Brazil, from the hot and humid air of the coast to the

mountains where in winter it frequently snows, and where
lakes may be covered with a coating of 'ce. In the high

plains of Rio Grande and Sao Paulo the thermometer may
also fall to below the freezing point.

The prevalent winds of the greater portion of Brazil arc WinJs.

the trade-winds from the east, which, gathering the vapourS'

from the whole breadth of the equatorial Atlantic, give cut

their excessive moistuie over the northern forest plains of

the Amazon, reaching inland as far as the high wall of Iho

Andes. The cast winds are strongest in the Amazon valley

from July till November, mitigating the heat of the dry

season. On the maritime regions of central Brazil the

north-east or south-cast trades prevail according to season.

In" the far interior the general winds take a more north

and south direction, blowing usually from the south when
the sun is in the northern tropic and from the north

during summer. Land and sea breezes are very constant

along the coasts. At the mouth of the Sao Francisco, f<'r

exam[>le, the morning is still and calm ;
about nine o'clock

a breeze steals over the water, rippling its surface and
gradually increasing to a stiff wind about rfoon the breeze

continues steadily till night-fall, when it ogam "falls calm.

With the exception of the marshy banks of some of the Be«H1i.

rivers and the lowlands and swamps, where intermittent

fevers are very prevahnt, the country is generally healthy.

On the sea-coast and inland in some of the maritime pro-

vinces, epidemics of yellow fever and cholera morbus have

been experienced since 1850. The mortality in the most
populous towns of Brazil is not, however, above but rather,

below that of the large cities of Europe.
The broadly-marked features given to the lar^dscape by

the vegetations of different characters in Brazil are distin*.

guished by several names. Mattas or heavy forests cover

the immense northern lowland which is watered by execs-

sive> rains, and these occur also in belts of creator or Icm
width over the lower portions of tliecciitraraiid .soiil!:crn

'
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region. Oatinga is tne general name applied to the lower

growing and open woods of the slopes of the Brazilian

highland which Ipse their leaves in the dry season. These

merge into the wide open plains or gently rounded hills

and ridges, covered with gra.S3 or scattered bushes, which

are called the Uampos geraes. The systematic "burning

over of these great gra.'^s lands, to allow the young crop to

appear, has completely destroyed in them all trees and
shrubs which cannot bear the scorching, and so ha3

wrought a great alteration in the flora of these regions.

The name tSertdo, meaning originally, the interior as

distinguished from the maritime country, has come to be
upplicd to dry, hilly, &nd stony districts of the oampos only

suited for pasture. To the agricultural coast belt of the

eastern provinces the name Beira mar is given.

Except on tho loftiest mountains, and on the wide
l/ertdoa, the vegetation of Brazil is luxuriant beyond
description. In the mountain passes in the neighbour-

hood of the 'sea-shore, the conjoint effects of heat and
moisture produce a superfluity of vegetable life, which
man's utmost eftbrts cannot restrain. Trees split for

paling in the neighbourhood of Rio Janeiro send forth

shoots and branches immediately, and this whether the

position of the fragments- be that in which they originally

grew, or inverted. On the baoks of the Amazons the
loftiest trees destroy each other by their proximity, and are

bound together by rich' and multiform lianes. In the
province of Maranhao, the roots, grasses, and other plants
extending from the shores of pools, weave themselves in

time into a kind of vegetable bridge, along -which the
passenger treads, unaware that he has left the firm earth,

until the jaws of a cayman protrude through the herbage be-

fore him. The vegetable productions of Brazil have a strong
analogy with those of Guiana. The most common are the
Compositcc, Lerjuviinosa, £uphorbiacece, Ruhiacete, Aroidece,
end ferns o^ the most varied forms. The vegetation of the
valleys differs from that of the campos, as it again does
from that which occurs in the serldos. Along the coast, the
mangroves are the most numerous and prominent species.

The most marked peculiarity of this class of plants is, that
the seeds begin to shoot before they drop from the parent
plant, and that the drooping branches strike roots into the
Boil. They are never found inland except where tho
surface is scarcely elevated above the level of the sea.

They flourish from Rio Grande do Sul to Maranhao, convert-
ing the land ii.to a morass wherever they are allowed to.

flourish unmolested. Immediately behind them numerous"
families of palms raise their graceful heads. The under-
wood in tho neighbourhood of Rio Janeiro consists
principally of crotons. Every large river of Brazil has its

own appropriate form of vugetablo life, giving a peculiar
cUaracter to its banks. Tho vegetation of the Amazon
may be divided into three classes ;—(1) that which we find
on the islands, (2) the vegetation upon the banks overflowed
at regular intervals by the stream, and (3) that which stands
high and dry. The diflerence between them consists in
the character of tho bark and tho species of the plants. I

Brushwood and herbage are nowhere to bo seen ; everjrthing
tends to the gigantic in size. The most various forms
group awkwardly together, crossed and intertwined with
leaves. The preponderance of trees with feathery foliage,
and with glossy, fleshy leaves, lends alternately a tender
and a luxuriant character to the scene, which is in every
other respect painful from its monotony. Representatives
of the most estranged natural families grow side by side.
It 13 only ou tho islands, where the willow and some other
plant-.- r.re found in numbers, that we are reminded of the
nnifonnil y of our northern vegetation. Cocoa trees and the
vaniUa,6'a/>,«o«,/r«.fi,,v«,,, and different kinds of pepper,
the cinpamon tree, and Brazilian cassia abound. Tho

flora of all the tributaries of the Amazon is similar to
what wa hive described, until the traveller ascends above
the falls, and finds himself in another region. The source*
of the Madeira alone ofler a partial exception, retaining a.

vegetation indicative of extensive plains, lakes, and morasses.
The vegetation of the southern campos (corresponding to
the North American prairies) is widely different. On the
plains of the southern provinces we find scattered aboiii

strong tufts of grejash-green and hairy grasses, sprinri-ig

from the red clay. Mingled with' these are numerous
herbaceous flowers, of the most varied colours and elegant

forms. At intervals small groves of trees, seldom exceed-

ing 20 feet in height, so distant that the individual fortj

of each is easily recognized, with spreading fantastic branches
and pale green leaves, break the monotony of the scene.

Solitary reyrtles, numerous varieties of pileasing fruits,

and now and then a cactus, add to the variety. A similar

vegetation, but with a richer variety of plants, occurs in

the diamond district. On the western declivity of the Sena
do Mar, and along the upper banks of the Rio Sao Francisco,

extends a wooded " catinga " country, of a charactei entirely

diSerent from that which is found in the valleys below.

Mah'ce, Euphorbiacece, Mimosce, and the like, are the

prevailing types on the Rio Francisco ; cactuses, palms,

and ferns abound on the Serra do Mar. In this latter

district the ipecacuanha flourishes best; It is, however, in

the glowing steppes of Pernambuco that we find the cactus

predominant. In the valley of the Paraguay the most
striking feature is presented by the water plants, which in

one river are sufficiently strong to impede the nayigatio i

of a stream both deep and broad.

The forests of Brazil contain almost every species of

useful and ornamental wood. The cocoa-tree is found in

great quantities in the provinces on the sea-shore, and
furnishes one of the most important items of internal com-
merce. A considerable surplus of cocoa is annually exported

One of the most valuable sorts of timber is fu^'nished by
the Ibiripitanga or Brazil-wood (Cassalpinia brasiliens's),

which yields a fine red dye. The wood itself is very bard
and heavy, and takes a beautiful polish. It grew at one
time in great abundance along the coast ; but being a
Government monopoly (thence called pao da rain/to,

Queen's wood), it was cut down in a reckless manner, and
is now by no means so abundant as it once was. The other

trees most worthy of mention are thejaracandd or rosewood
tree, the trumpet-tree (Sfcropia peltata), the laurel, the '

soap-tree, the tapia or garlic pear-tree, and the whol(»

family of palms. Of these tho Garnauba Palm (Copemicia
cerijera), which grows in the north-east coastal province, is-

perhaps the most useful tree of Brazil ; every part of it is

valuable, and the was yielded by its leaves is now a
considerable article of trade. Not least important is tho
Siphonia elastica, or caoutchouc tree, which during the
season is tapped every day, and furnishes in considerable
quantities a gum which is poured into moulds ; the export
of this product from Brazil averages a value of more than
XI,000,000 annually. The banana is one of the most
useful of all the trees that grow in Brazil, and its fruit is

the chief food of ^the native Indians. The fruits of Brazil

are numerous and excellent. The best of these are the

pine-apple, the mango, tho custard-apple, the gua^va, and
the various kinds of melons and nuts.

In an ommre of Such vast extent as Brazil, embracing as it "'egot«W»

does every variety of temperature and elevation, the valu^- i'ri>duct».

and importance of the agricultural products cannot fail to

be very great. So small, however, is the number of

farmers, compared with the extent of the soil, that it is

believed that not one acre in 200 is under cultivation.

In some provinces, especially those near the sea, the

iiuantily of grain raised is not sufliMent to supply tbe
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duiuaud, and thus largo quantities of wheat are annually

Imported from the United States. The reason of this is

that the soil under tUIage is occupied in the production of

articles for foreign markets. The chief products of Brazil

are coffee, sugar, cotton, manioc or cassava flour, tobacco,

rice, maize, fruits, and spices. Of these by far the most

important now is coffee, while sugar ranks next in value,

and cotton after sugar. The coffee plant, introduced from

Arabia into the French colony of Cayenne in 1722, was

soon after brought to Brazil; but it was not until ISIO

that Brazilian coffee came to be highly valued in the

European markets. In that year, however, Dr Lecesne, a

, lanter, expelled by the revolution from San Domingo,

•iottled near Rio, and introduced the most improved

methods of rearing the coffee-plant. So successful has the

result of the new system been, that its cultivation now

extends from the Amazon to Sao Paulo; and whereas in

1818 the annual exports of coffee did not amount in value

to £240,000, in 1873 the exports were worth nearly
•' j^w. £13,000,000. The cultivation of sugar has not increased

nearly in the same proportion as that of coffee, and in

recent years a disease of the cane has affected the cultiva-

tion seriously. It is produced in greatest quantity in the

districts adjoining Bahia. The quantity of sugar exported

in 1850 was 16,200 bales, representing a vdue of about

£1,700,000; in 1873 the value of the exports was

r<y.ioa. £3,120,000. Cotton is found to thrive best in the dry

table lands of the northern provinces, especially in Maranhao

and Pemambuco. Its quality is considered excellent , but

the rude and expensive method of its culture, and the high

rates of carriage in these inlajid districts, operate very

unfavourably for this branch of traflBc. The annual value

of cotton exported is not much above £3,000,000. The
iitl.ar pro- Jlex curitibensis, and other varieties of the holly, which
dui u. yields the yetba mat(S, or Paraguay tea, are indigenous to

the southern provinces of Rio Grande, Santa Oatharina,

and Parani Some attempts have been made towards the

cultivation of this product, but the greater part of the tea

is rudely made from the tree in its wiJH state in the woods.

The amount annually exported to the River Plate averages,

between £300,000 to £400,000 in value. Tobacco is

chiefly cultivated in the provinces of Bahia, Minas, S. Paulo,

and Pari, and in some localities of Rio de Janeiro. Though
it is inferior in quality to that of the West Indies, it is

exported to the value of between £700,000 and £800,000
annually. The cultivation of cocoa, hitherto obtained from

the valleys of the Amazon and Tocantins, is increasing in

the provinces of Bahia and CcarA. Rice grows in consider-

able quantities, aud not being much used by the natives

for food, a largo surplus remains for exportation. The
cassava or manioc is extensively grown and forma the

staple food of the lower classes The root, which is the

part of the plant used for this purpose, contains a deadly

poison. It is easily expelled, however, by the action of

fire, and the residuum is ground into a wholesome and
nutritious flour or farina Tapioca, which is extensively

used in Europe, is a propai^tion of the starch from the

root of the cassava
jii'iMtii The varieties of animated life in Brazil arc more numerous

perhaps than in any other region in' the world. Of boasts

of prey, the most formidable are the jagliar or South
American tiger, the ocelot, the tiger-cat, tie puma, the

guarior red wolf, ar.u the Brazilian fox or wild dog. Large
herds of the peccary roam in the forests, in which also is

to be found the tapir or anta, the largest South American
mammal. The capivara, or water hog, abundant on the

river banks, is the largest known rodent. Diverse species of

deer inhabit the campos; representing the Edentata there

are several species of armadillos and antreatars, aud the

tloths ; and of the Marsnpialia, several species of opossum

occurring over the whole of Brazil. The varieties of the

monkey tribe that abound in the forests appear to be almost

infinite. The largest belong to the genus Stentor, including

the guaribas or howUng monkeys. The Siinia jacc/nis has

never been seen elsewhere. There are severtil varieties of

bats, of which the Vespertilio teporinus and the V spectrum

are the largest. No less immense is the variety of birds,

from the oitira, an eagle far larger than our most powerful

birds of prey, to the humming-bird, no larger than a bee.

The rhea, a species of ostrich, is found in Brazil. The Bra-

zilian birds are celebrated for the beauty of their plumage.
" Red, blue, and green parrots," says Malte-Brun. " frequent

the tops of trees. The gallinaceous jacus, the hoccos, and
different kinds of pigeons, haunt the woods. The orioles

resort to the orange groves ; and their sentinels, stationed

at a distance, announce with a screaming noise the ap.

proach of man. Chattering manakins mislead the hunter \

and the metallic tones of the uraponga resound through

the forest like the strokes of a hammer on an anvil. The

toucan (Ramphastos) is prized for its feathers, which are of

a lemon and bright red colour, with transverse stripes

reaching to the extremities of the wings. The different

species of humming birds are more numerous in Brazil

than in any other country of America. One sort is called

by the people the Gnanthe mgera or winged flower." Snakes

of every kind abound in the marshy districts, some of which,

such as the rattlesnake and the jararaca, are remarkably

venomous; while others, such as the boas, attain ait

enormous size and strength. A vast number of troublesome

insects infest the margins of all the great rivers. Of thesa

the most formidable is the puim, which is so small as to be

scarcely visible, and inflicts a most painful and even

dangerous bite. The red ant is peculiarly destructive to

vegetation, and whole districts are sometimes laid waste

by its ravages. Fho spider here attains an enormous size,

but is not so venomous as might be expected from its ap-

pearance. The gayest butterflies flutter through the air,—

the blue shining Mfenelaus, the Adonis, the Nestor, and tha

Laertes. More than ten species of wild bees have been

observed in the woods, and the greater number produce

honey. The Cactus coccinMi/er, and the insect peculiar ta

it, are found in th" province of S. Paulo. Lizards and

caymans abound. The quantity of turtle in the Amazon

and its principal tributaries is almost incredible. The

waters swarm with fish in thousands of species, maily of

which have net yet been described. Among the largest is

the Pira rucH, the principal food of large numbers of the

people of Para and Amazonas. Of domestic auimals, the

most important are the horse, the ox, and tho sheep. Vast

numbers of horses, sprung from the original European

stock, roam at large over tho extensive plains of the

southern provinces. They are generally found in droves of

twenty or thirty. Oxen are also allowed to wander half

wild. They are hunted down with the lasso in great

numbers, and are valued chiefly on account of their hides,

horns, and tallow, which are exported in immense quantities.

The chief cattle-breeding districts of Brazil are the i.sland

of Marajo in Pari, Goyaz, Matto Grosso, Piauhy, S. Paulo,

Minas, Paran4, and Rio Grande do Sul. Sheep do not

thrive in Brazil at all so well as the larger kinds of cattle.

Brazil was discovered in 1499 by Vincent YanezKn^on, HisTOBt,

a companion of Columbus. He descried the lalid near

Cape St Augustine, and sailed along the coast as far as

the River Amazon, whence lie proceeded to the month of

the Orinoco. He made no settlement, but took posses-

sion of the country m the name of the Spanish Govern-

ment, and carried home, as specimens of its natural

productions, some drugs, gems, and Brazil-wood. Next

year the Portuguese commander, Pedro Alvarez Cabral,
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.appointed by his monarch to follow the course of Vasco do

Oama ia the East, was driven, by adverse winds so far

from his track, that he reached the Brazilian coast, April

24, and anchored in Porto Seguro (16° S. lat.) on Good
Friday. On Easter day an altar was erected, mass cele-

bratod in presence of the natives, the country declared an
apanage of Portugal, and a stone cross erected in com-
memoration of the event. Cabral despatched ra small vessel

to Lisbon to announce his discovery, and, without forming

any settlement, proceeded to India on the 3d of May
On the arrival of the news in Portugal, Emanuel invited

Amerigo Vespucci to enter his service, and despatched him
^vith three vessels to explore the country. This navigator's

first voyage was unsuccessful ; but m a second he discovered

a safe port, the site of which is not accurately known, to

'which he gave the name of All-Saints. He remained there

fire months, and maintained a friendly intercourse with thj

natives. Some of the party travelled forty leaguea into the

interior. Vespucci erected a small fort, and leaving

twelve men, with guns and provisions, to garriso i it,

smbarked for Portugal, having loaded his two ships with

Brazil-wood, monkeys, and parrots.

The poor and barbarous tribes of Brazil, ind their

country, the mineral riches of which we.'-o not immed itely

discovered, offered but few attractions to a Governnieu . into

the coffers of which the wealth of India and l.frica was
flowing, Vespucci's set:tleiaent was neglected. .''or sarly

thirty years the kings of Portugal paid no further atte itioii

to their newly-acquired territory than what consisted in

combating the attempts of tbo Spaniards to occupy it, and
dispersing the private adventurers from France who sought

its shores for the purposes of commerce. The colonization

1 f Brazil was proseciited, however, by subjects of the

Portuguese monarchy, who traded tliither chiefly for Brazil-

wood. The Government also sought to make criminals of

some use to the state, by placing them in a situation rhere

they coald do little harm to society, and might help to

uphold the dominion of their nation.

The first attempt on the part of a Portuguese monarch
to introduce an organized government into his dominions
was made by Joao III. Ha adopted a plan which had
been found to succeed well in Madeira and the Azores,

—

rliviJing the country into hereditary captaincies, and
granting them to such persons as were willing to undertake
iheir settlement, with unlimited powers of jurisdiction,

both civil and criminal. Each captaincy extended along

fifty leagues of coast. The boundaries in the interior were
'indefined. The first settlement made under this new
system was that of S. Vincente Piratininga, in the present

province of S. Paulo. Martim Affonso de Sousa, having

obtained a grant, fitted out a considerable armament, and
proceeded to explore the country in person. He began to

survey the coast about Rio de Janeiro, to whicli he gave

?.hat name, because he discovered it on the first of January
lf>3l. He proceeded south as far as La Plata, naming
tlio places ha surveyed on the way from the days on which

*\te respective discoveries were made. He fixed upon an
island, in 21|° S. lat., called by the natives Guaiba, for his

settlement. The Ooagnazes, or prevailing tribe of Indians

in that neighbourhood, as soon as they discovered the

i-itentions of the new comers to fix themselves permanently
tliero, collected for the purpose of e.tpelling them.

Fortunately, however, a shipwrecked Portuguese, who had
lived many years under the protection of the principal chief,

was successful in concluding a treaty of perpetual alliance

between his countrymen and the natives. Finding the

spot chosen for the new town inconvenient, the colonists

removed to tlia adjoining island of S. Vincente, from which

the captaincy derived its name Cattle and the sugar-

<Cdno were at an early period lulrodiiced from MaHeira,

and here the other captaincies supplied themselves with
both.

Pero Lopes de Sousa received the grant of a captaincy,

and set sa'l from Portugal at the same time as his brother,

the founder of S. Vincente. He chose to have his fifty

leagues in two allotments. That to which he gave the

name of S. Amaro adjoined S. Vincente, the two town?
being only three leagues asunder. The other division lay

much nea.-er to the line between Paraiba and Pernambuco.
He experienced considerable difficulty in founding this

second colony, from the strenuous opposition of a neigh-

bouring tribe, the Petiguares ; but at length he succeeded
in clearing his lands of them; and not long afterwards he
perished by shipwreck.

Rio .e Janeiro was not settled till a later period ; anf

for a considerable time the nearest captaincy to S. Amaro,
sailing along the coast northwards, was that jf Espiritu

Santo. It was founded by Vasco Fernandes Coutinho,

who liavmg acquired a large fortune in India, sunk it in

this scheme of colonization. He carried with him no les.s

than sixty fidalgos. They named their town by anticipation.

Our Lady of the Victory; but it cost them some hard

fighting with the Goagnazes to justify the title.

Pedro de Campo Tourinho, a nobleman and excellent

navigator, received a grant of the adjoining captaincy of

Porto Seguro. This, it will be remembered, is the spot

v\here Cabral first took possession of Brazil. The Tupino-

quins at first offered some opposition; but having made
peaae, they observed it faithfully, notwithstanding that the

oppression of the Portuguese obliged thsm to forsake the

country. Sugar-works were established and considerable

(luantities of the produce exported to tha mother country.

Jorge de Figueiredo, Bscrivam da Fazenda, was the firsi

donatory of the captaiucy of Ilh^os, 140 miles S. of Bahia,

His office preventing him from taking possession in person,

"le deputed the task to Francisco Romeiro, a Castilian.

The Tupinoquins, the most tractable of the Brazilian tribes,

made peace with the settlers, and the colony was founded

vithout a struggle.

The coast from the Rio S. Francisco to Baliia was

printed to Francisco Pereira Coutinho; the bay itself,

7ith all its creeks, was afterwards added to the grant

Vhen Coutinho formed his establishment, where Villa

Velha now stands, he found a noble Portuguese living

i 1 the neighbourhood who, having been shipwrecked, h.id,

by means of his fire-arms, raised himself to the rank of cLiel

among the natives. He was surrounded by a patriarchal

establishment of wives and children ; and to him most, oi

the distinguished families of Bahia still trace their lineage.

The regard entertained by the natives for Caramaru (signi-

fying man of fire) induced them to extend a hospitable

welcome to his countrymen, and for a time everything went

on well. Coutinho had, however, learned in India to bo an

oppressor, and the Tupinambas were the fiercest and most,

powerful of the natine-tribes. The Portuguese were obliged

to abandon their settlement ; but several of them returned

at a later period, along with Caramaru, and thus a European

community was established in the district.

Some time beforo the period at which these captaincies

were established, a factory had been planted at Pernambuco.

A ship from Marseilles took it, and left seventy men in it as

a garrison ; but being captured on her return,and carried into

Lisbon, immediate measures were taken for reoccupying the

place. The captaincy of Pernambuco was granted to Don
Duartc Coelho Peruira as the reward of his services in India.

It extended along the coast from the Rio S. Francisco, north-

ward to the Rio de Juraza. Duartc sailed with his wife

and children, and many of his kinsmen, to take possession

of his now colony, and landed in the port of Pernambuco.

To the town which was there founded he gave the name of
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tJliiida. The Cabetes, who possessed the soil, were fierce

and pertinacious ; and, assisted by the French, who traded

10 that coast, Coelho had to gain by inches what was granted

bira by leagues. The Portuguese managed, however, to

beat off their enemies ; and, having entered into an alhance

with the Tobayanes, followed up their success.

Attempts were made about this time to establish two
other captaincies, but without success. Pedro "de Goes

obtained a giant of the captaincy of Paraiba between those

of S. Vincente and Espirito Santo ; but his neans were too

feeble to enable him to make heaa against the aborigines, and
the colony was broken up after a painful struggle of seven

years. Joao de BaiTOS, the historian, obtained the captaincy

of Maranhiio. For the sake of increasing his capital, he

divided his grant w'ith Fernan Alvares de Andradaand Aires

da Cunha. They projected a. scheme of cone uest and coloni-

zation upon a large scab. :Vine hundred meu, of whom one

hundred and thirteen were lorsemen, embaiked in ten.ships

under the command of Aires da Cunha. But the vessels were

wrecked upon some shoals about one hundred leagues to

the soutli of Maranhao ; he few survivors, after suffering

immense hardships, escaped to the nearest settlements, and

the undert-iking was abanloned.

By tiiese adventurers t le whole line o' Brazilian coast,

from the mouth of La Plata to the mout'i of the Amazon,

had become studded at intervals with Portuguese settle-

ments, in all of which la f and justice were administered,

however inadequately, .t is worthy of observation, that

Bra2ilwasthe first colony founded in America upon an agri-

cultural principle, for until then the precious metals were

the exclusive attraction. Sufficient capital was attracted

between the year 1531 'in which De Sousa founded the

first captaincy) and the year 1548 to render these colonies

a'l object of importance to the mother country. Their

organization, however, in regard to their means of defence

against botn external aggression and internal violence, was

extremely defective. Their territories were surrounded

and partly occupied by large tribes of savages. Behind

them the Spaniards, who had an establishment at Asuncion,

had penetrated almost to the sources of the waters of

Paraguay, and had succeeded in establishing communica
lion with Peru. OrcUaia, on the other hand, setting out

from Peru, had crossed the mountains and sailed down the

.'Vinazon. Nor had the French abandoned their hopes of

'fecting an establishment on the coast.

The obvious remedy for these evils was to concentrate

'le executive power, to render the petty chiefs amenable
" one tribunal, and to confide the management of the

!>3fcnsive force to one hand. In order to this the powers
of the several captains were revoked, whilst their property

m their grants was reserved to them. A governor-general

was appointed, with full powers, civil and criminal. The
judicial and financial Junctions in each province were vested

in the Ouvidor, whose authority in the college of finance

was second only to that of the governor. Every colonist

ivas enrolled either in the Milicias or OrcUnanzas. The
foriiier were obliged to serve beyond the boundaries of the

province, the latter only at home. The chief cities received

municipal constitutions, as in Portugal. Thome de Sousa
was the first person nominated to the important post of

governor-general. He was instructed to build a strong city

in Bahia and to establish there the seat of his government.

In pursuance of his commission he arrived at Bahia in

April 1549, with a fleet of six vessels, on board of which
were three hundred and twenty persons in the king's pay,

four hundred convicts, and about three hundred free

colonists. Care had been tiken for the spiritual wants of

the provinces by associating six Jesuits with the expe-

dition.

Old Caramaru, who still survived, rendered the governor

essential service by gaining for his countrymen the good
will of the natives. The new city was established where
Bahia still stands. Within four months one hundred
houses were built, and surrounded by a mud wall. Sugar
plantations were laid out in the vicinity. During the (oui

years of Sousa's government there were sent out at

different times supplies of all k nds, female orphans ot

noble families, who were given in marriage to the officers,

and portioned from the royal estites, and orphan boys to

be educated by the Jesuits. The capital rose rapidly \a.

importance, and the captaincies iearned to regard it a.s a

common head and centre of wealth. Meanwhile the Jesoiis

undertook the moral and religious culture of the natives, and
of the scarcely less savage colonists. Strong opposition was
at first experienced from the gross ignorance of the Indians,

and the depravity of the Portuguese, fostered by the licen-

tious encourageiiifciit of some abandoned priests who hai
found their way to Brazih Over these persons the Jesuits

had no authority ; and it was not until the arrival of the

first bishop of Brazil in 1552, that anything like an efficient

check was imposed upon them. Next year Sousa was suc-

ceeded by Duarte da Costa, who brought with him a.

reinforcement of Jesuits, at the head of whom was Luis d©
Gran, appointed, with Nobrega the chief of the fust mis-

sion, joint provincial of Brazil.

Nobrega's first act was one which lias exercised the

most beneficial influence over the social system of Brazil,

namely, the establishment of a college on the then unre-

claimed plains of Piratininga. It was named S. Paulo, and
has beeu at once the source whence knowledge anl civiliza-

tion have been diffused through Brazil, and the lucleus of

a colony of its manliest and hardiest citizens, which sent

oirt successive swarms of hardy adventurers to people the

interior. The good intentions of the Jesuits were in part

frustrated by the opposition of Duarte the governor; and
it was not until 1558, when Mem de Sa was sent out to

supersede him, that their projects were allowed free scope.

Rio de Janeiro was first occupied by French settler.s.

Nicholas Durand de Villegagnon, a bold and skilful

seaman, having visited Brazil, saw at once the advantages

which might accrue to his country from a settlement

there. In order to secure the interest of Coligny, he

gave out that his projected colony was intended to serve

as a place of refuge for the persecuted Huguenots. Under

the patronage of that admiral, he arrived at Rio d*

Janeiro in 155." with a train of numerous and respectable

colonists. As soon, however, as he thought his power

secure, he threw off the mask, and began to harass and

oppress the Huguenots by every means he could devise.

Many of them were forced by his tyranny to return to

France ; and ten thousand Protestants, ready to embark

for the uew colony, were deterred by their representations.

Villegagnon, finding his force much diminished in con.'-e-

quence of his treachery, sailed for France in quest of

recruits ; and during his absence the Portuguese governor,

by order of his court, attacked and dispersed the settle-

ment. For some years the French kept up a kind of busb

warfare; but in 1567 the Portuguese succeeded in estab-

lishing a settlement at Rio.

Mem de Sa continusd to hold the reins of government

in Brazil upon terms )f the best understanding with the

clergy, and to the g-eat advantage of the colonies, for

fourteen years. Oh the expiration of bis power, which

was nearly cont( mporary with that of his life, an attempt

was made to d vide Brazil into two governments ; but

this having failed, the territory was reunited in 1578, the

year in which Diego Laurencjo da Veiga was appointed

governor. At this time the colonies, although not yet

independent of i upplies from the mother country, were in

a flourishing ccnditicn ; but the usurpation of the ctowii
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of Portugal by Vuilip II. changed the aspect of affairs.^

Brazil, believed to be inferior to the Spanish possessions

in mines, was consequently abandoned in comparative

reelect for the period intervening between 1578 and 1640,

during which it continued an apanage of Spain.

No sooner had Braz'd p'assed under the Spanish crown,

than' English adventurers directed their hostile enterprises

against its shores. In 1586 W'itherington plundered

Bahia ; in 1591 Cavendish burned S. Vincente ; in 1595

Lancaster took OHnda. These exploits, however, were

t-ansient in their effects. In 1612 the French attempted

to found a permanent colony in the island of Maraji,

where they succeeded in maintaining themselves till 1618.

This attempt led to the erection of Maranhao and Pari into

a separate Estado. But it was on the part of the Dutch

that the most skilful and pertinacious efforts were made
for securing a footing in Brazil ; and they alone of aU the

rivals of the Portuguese have left traces of their presence

in the national spirit and institutions of Brazil.

The success of the Dutch East India Company led to

the establishment of a similar one for the West Indies, to

which a monopoly of the trade to America and Africa was

granted. This body despatched in 1624 a fleet against

Bahia. The town yielded almost without a struggle. The
fleet soon after sailed, a squadron being detached against

Angola, with the intention of taking possession of that

colony, in order to secure a supply of slaves The
Portuguese, in the meanwhile, began to collect for the pur-

pose of expelling the permanent intruder.-', and the hearty

co-operation of all the natives against the invaders having

been obtained through the descendants of Caramaru, tbe

Dutch were obliged to capitulate in 'May 1625. The
honours bestowed upon the Indian chiefs for their assist-

ance in this war broke down in a great measure the barrier

between the two races ; and there is at this day a greater

admixture of their blood among the better classes in Bahia

than is to be found elsewhere in Brazil.

Is- 1630 the Dutch attempted again to effect a "''He-

men^ ; and Olinda yielded after a feeble resistan'-e. '1 ey

were unable, however, to extend their power beyond the

limits of the town, until the arrival of Count Maurice of

Nassau in 1 630. His first step was to introduce a regular

government among his countrymen ; his second, to send to

the African coast one of his officers, who took possession

of a Portuguese settlement, and thus secured a supply of

slaves Tn the course of four years, the limited period of

his government, he succeeded in confirming the Dutch
supremacy along the coast of Brazil from the mouth of the

S. Francisco to Maranhao. He promoted the amalgamation

of the different races, and sought to conciUate the Portu-

guese by the confidence he reposed in them. His object

was to found a great empire ; but this was i project at

variance with the wishes of his employers—an association

of merchants, who were dissatisfied because the wealth

frhich they expected to see flowing into their coffers was

t'xpended in promoting the permanent interests of a distant

country. Count Maurice was recalled in 1644 His suc-

cessors possessed neither his political nor his military

tti'onts, and had to contend with more energetic enemies.

In 1640 the revolution which placed the house of

Bruganca on the throne of Portugal restored Brazil to

niE-itero more inclined to promote its interests and assert,

its possession than the Spaniards. It was indeed high

time that some exertion should be made. The northern

provinces had fallen into the power of HollanQ ; tbe

southern, peopled in a groat measure by the hardy

descendants of the successive colonists who had is.sued on
all sides from the central establishment of S. Paulo, had
learned from tLcir habits of unaided and successful enter-

prize to court independence. They had ascended the

waters of the Paraguay to their sources. They Bad ex-

tended their limits southwards tdl they reached the Spanish
settlements on La Plata. They had reduced to slavery

numerous tribes of the natives. They were rich in cattle,-

and had commenced '.he discovery of the mines. When,
therefore, the inhabitants of S. Paulo saw themselves about
to be transferred, as a dependency of Portugal, from ona
master to another, they conceived the idea of erecting their

country into an independent state. Their attempt, how-
ever, was frustrated by Amador Bueno, the person whom
they had selected for their king. When the people shouted
" Long live King Amador," he cried out " Long live JoSo
IV.," and took refuge in a convent. The multitude, left

without a leader, acquiesced, and this important province

was secured to the house of Braganga
Rio and Santos, although both evinced a desire of inde-

pendence, followed the example of the Paulistas. Bahia, as

capital of the Brazilian states, felt that its ascendency

depended upon the union with Portugal. The Government
thus left in quiet pbssession of the rest of Brazil, had time

to concentrate its attention upon the Dutch conquests.

The crown pf Portugal was, however, much too weak to

adopt energetic measures. The tyranny of the. successors

of Nassau, by alienating the minds of the Portuguese and
natives, drove them to revolt before any steps were taken

in the mother country for the reconquest of its colonies.

Joao Fem^ndes Vieyra, a native of Madeira, organized the

insurrection which broke' out in 1645. This insurrection

gave birth to one of those wars in which a whole nation;

destitute of pecuniary resources, military organization, and
skilful leaders, is opposed to a handful of soldiers advan-

tageously posted and well officered. But brute force ia

unable to contend with scientific valour. Vieyra, who Lad
the sense to see this, repaired to the court of Portugal, and
discovering the weakness and poverty of the executive,

suggested the establishment of a company similar to that

which in Holland had proved so successful. His plan,

notwithstanding the opposition of the priests, was approved

of, and in 1649 the Brazil Company of Portugal sen* out

its first fleet. After a most sanguinary war, Vieyra was
enabled in 1654 to present the keys of Olinda to the roya:l

commander, and to restore to his monarch the undivided

empire of Brazil. After this, except some inroads on the,

frontiers, the only foreign invasion which Brazil had to

suffer was from France. In 1710 a squadron, commanded
by Duclerc, disembarked 1000 men, and attacked Eio de
Janeiro. After having lost half of his men in a battle,

Duclerc and all his surviving companions were made pri-

soners. The governor treated them cruelly. A new squadron

with 6000 troops was intrusted to the famous admiral

Duguay Trouin to revenge this injury. They arrived at Rio
on the 1 2th September 1711. After four days of hard fight-

ing the town was taken. The governor retreated to a
position out of it, and was only awaiting reinforcements

from Minas to retake it ; but Duguay Trouin threatening

to burn it, ho was obliged or the 10th October to sign a

capitulation, and pay to the French admiral 610,000
crusados, 500 cases of sugar, and provisions for the return

of the fleet to Europe. Duguay Trouin departed to Bahi.)

to obtain.fresh spoils; but having lost in astorm twoof hi-

best ships, with an important pa-t of the money receivoc),

be renounced this plan and returned directly to France.

After this the Portuguese governed undisturbed their

colony. The approach of foreign traders was prohibited,

while the regalities reserved by the crown drained the

country of a great proportion of its wealtb.

The important part which the inhabitants of S2o Paulo

have played in the history of Brazil has been already

adverted to. The establishment of the Jesuit coll.-^a

had attracted settlers to its neighbour!; ood, and frcij.-ut

I
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jiarriages had taken place beween the Indians of the

district and the colonists. A hardy and enterprising race

of Qien had sprung .from this mixture, who, first searching

whether their new cuuntry were rich in metals, soon began

adventurous raids into the interior, making excursions also

against the remote Indian tribes with a view to obtaining

slaves, and from the year 1629 onwards repeatedly attacked

the Indian reductions of the Jesuits in Paraguay, although

both provinces were then nominally subject to the crown

of Spain. Other bands penetrated into Minas and still

farther north and westward, discovering mines there and in

Goyaz and CuyabA. New colonies were thus formed round

those districts in which gold had been found, and in the

beginning of the 18th century five principal settlements in

Minas Geraes had been elevated by royal charter to the

privileges of towns. In 1720 this district was separated

from Sao Paulo, to which it had previously been dependent.

As early as 1018 a code of laws for the regulation of the

tuning industry had been drawn up by Philip III., the

' xecutive and judicial functions in the mining districts being

vested in a provedor, and the fiscal in a treasurer, who re-

ceived the royal fifths and superintended the weighing of

all the gold, rendering a yearly account of all discoveries

and produce. For many years, however, these laws were

little more than a dead letter. The samj infatuated

passion for mining speculation which had characterized

the Spanish settlers in South America now began to actuate

the Portuguese; labourers and capital were d.-ained ott' to

the mining districts, and Brazil, which had hitherto in

great measure supplied Europe with sugar, sank before the

coiupetitioii of the English and French. A new source

of wealth was now opened up ; some .adventurers from

Villa do Principe in Minas, going north to tha Seria Frio,

made the discovery of diamonds about the year 1710, but

It was not till 1730 that the discovery was for the first

lime announced to the Goverument, which immediately

declared them regalia. While the population of Brazil

continued to increase, the moral uud intellectual culture

of its inhabitants was left in great measure to chance
;

they grew up with those robust and healthy sentiments

which are engendered by the absence of false teachers,

but with a repugnance to legal ordinances, and encouraged

in their ascendeucy over the Indians to habits of violence

and oppression. The Jesuits from the first moment of

their landing in Brazil had constituted themselves the

protectors of the natives, and though strenuously opposed

by the colonists and ordinary clergy, bad gathered the

Indians together in many a/Jeas, over which officials of

their order e.xercised spiritual and temporal authority. A
lucre efficacious stop, however, was put to the persecution of

the Indians by the importation of large numbers of negroes

from th"^ Portuguese possessions in Africa, these being found
more active and serviceable than the native tribes.

The Portuguese Government, under the administration

of Carvalho, afterwards marquis of Porabal, attempted to

extend to Brazil the bold spirit of innovation which directed

all his efi'orts. The proud minister had been resisted in

his plans of reform at home by the Jesuits, and, determin-
ing to attack the power of the order, first deprived them of

all temporal power in the state of Maran'hao and Pari.

These ordinances soon spread to the whole of Brazil, and
a pretext being found in the suspicion of Jesuit influence

la some partial revolts of the Indian troops on the Rio
Negro, the order was expelled from Brazil under circum
stances of great severity lu 1760. The Brazilian Company
founded by Vieyra, which so materiaKy contributed to pre-

serve its South American possessions to Portugal, had been
abolished in 1721 by Jo.^o \'., but such an instrument

being well suited to the bold spirit of Pombal, he established

a chartered company again in 1755, to trade exclusively

with Maranhao and Pari; and in 1759, in spite of the

remonstrance of the British Factory at Lisbon, formed
another company for Paraiba and Pernambuco. Pombal'a
arrangements extended also to the interior of the country,

where he extinguished at once the now indefinite and
oppressive claims of the original donatories of the cap-

taincies, and strengthened and enforced the regulations of

the minmg districts. The policy of many of Pombal's
measures is more than questionable , but his admission
of all races to equal rights in the eye of the law, his

abolition of feudal privileges, and the firmer organization
of the powers of the land which he introduced, power-
fully co-operated towards the development of the capabilities

of Brazil. Yet en the death of his king and patron in

1777, when curt intrigue forced him from his high station,

he who ho.d done so much for his country's institutions

was reviled on all hands.

The most important feature m the history of Brazd
during the first thirty years following the retirement of

Pombal was the conspiracy of Minas in 1780. The suc-

cessful issue of the recent revolution of the English colonies

in North America had filled the minds of some of the more
educated youth of that province , and m imitation, a pro-

ject to throw off the Portuguese yoke was formed,—

a

cavalry officer, Silva Xavier. nicknamed Tira-dcntes (tooth-

drawer), being the chief conspirator But the plot being

discovered during their inactivity, the conspirators were

banished to Africa, and Tiradentes, the leader, was hanged.
Thenceforward affairs went on prosperously ; the minmg
districts continued to be enlarged , the trading companies

of the littoral provinces were abolished, but the impulse

they had given to agriculture remained.

Keraoved from all communication with the rest of the

world except through the mother country, Brazil remained

unaffected by the first years of the great revolutionary war
in Europe. Indirectly, however, the fate of this isolated

cuuntry was decided by the consequences of the French
Revolution Brazil is the only instance of a' colony

becoming the seat of the Government of its own mother
country, and this was the work of Napoleon. When he
resolved ujion the invasion and conquest of Portugal, tha

Priuce Regent, afterwards Dom Joao VI , having no meanp
of resistance, decided to take refuge in Brazil. He
created a regency in Lisbon, and departed for Brazil on

the 29th November 1807, accompanied by the Queen
Donna Maria I., the royal family, all the great oflScers of

state, a large part of the nobility, and numerous retainers.

They arrived at Bahia on the 21st Januaiy 1808, and were

received wiiu enthusiasm The regent was requested to

establish there the seal of Ins government, but a more
secure asylum presented it.selfin Klo de Janeiro, where tha

royal fugitive,' arrived on the 7th of March Before leaving

Bahia Don John took the first step to emancipate Brazil,

opening its ports to foreign commerce, and permitting

the export of all Brazilian produce under any flag, the

royal monopolies of diamonds and Brazilwood excepted

Once estabhshed in Rio de Janeiro, the government of the

regent was directed to the creation of an administrative

machinery for the dominions that remained to him as they

existed m Portugal Besides the ministry which bad com*
with the regent, the council of stale, and the departments

of the four ministries of home, financec, wai ana marina

then existing, there were created in the course wl one yeat

a supreme court of juiitice, a board ol patronage and

administration of the property of the church and military

orders, an inferior court ol appeal, the court of exchequer

and royal treasury, the royal mint, bank of Brazil, royal

I'rintiiig office, powder-mills on a large scale, and a supreme

military court. The maintenance of the coort. and the

salaries of so large a number of high officials, entailed the
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"Imposition of new taxes to meet these expenses. Not-

withstanding this the expenses continued to augment, and

the Government had recourse to the reprehensible measure

of altering the money standard, and the who^e- monetary

system was soon thrown into the greatest confusion, a state

A things from which the country suffers even at the present

day. The bank, in addition to its private functions, farnfeii

many of the regalia, and was in the practice of advancing

large sums to the state, transactions which gave rise to

extensive corruption, and terminated some years later in tho

breaking of the bank.

Thus the Government of the prince regent began its

career in the new world with dangerous errors in the

financial system
;
yet the increased activity which a multi-

tude of new customers and the increase of circulating

medium gave to the trade of Rio, added a new stimulus to

the industry of the whole nation. Numbers of English

artisans and shipbuilders, Swedish iron-founders, German
engineers, and French manufacturers sought fortunes in the

new country, and diffused industry by their example.

In the beginning of 1809, in retaliation of the occupa-

tion pf Poitugal, an expedition was sent from ParA to the

French colony of Guiana, and after some fighting this part

of Guiana was incorporated with Brazil. 'This conquest was,

however, of short duration; for, by the treaty of Vienna in

1815, the colony was restored to France. Its occupation

contributed to the improvement of agriculture in Br^izil
;

it had been the policy of Portugal up to this time to

separate the productions of its colonies, to reserve sugar

for Brazil, and spices to the East Indies, and to prohibit the

cultivation of these in the African possessions. Mow,
however, many plants were imported not ordy from Guiana
but from India and Africa, cultivated in the Royal Botanic

Garden, and thence distributed. The same principle which

dictated the conquest of French Guiana originated attempts

to seize the Spanish colonies of Monte Video- aud Buenos
Ayres, Portugal being also at war with Spain. The chiefs

of these colonies were invited to place them under the

protection of the Portuguese crown, but these at first

affecting loyalty to Spain declined the offer, then threw off

the mask and declared- themselves independent, and the

Spanish governor, Elio, was afterwards defeated by Artigas,

'the leader of the independents.

The inroads made on the frontiers of Rio Grande and
S5.0 Paulo decided the court of Rio to take possession of

Monte Video ; a force of 5000 troops was sent thither

from Portugal, together with a Brazilian corps ; and the

irregulars of Artigas, unable to withstand disciplined

troops, were forced, after a total defeat, to take. refuge

beyond the River Uruguay. The Portuguese took posses-

sion of tlio"rity of Monte Video in January 1817, and the

territory of, Missiones wa-s afterwards occupied. The im-

portance which Brazil was acquiring decided the regent

to give it tlie title of kingdom, and by decree of the 16th

January 1815, the Portuguese sovereignty thenceforward

took the title of the United Kingdom of Portugal, Brazil,

and Algarves. Thus the old colonial gcvernmeut dis-

appeared even in name. In March 1816 the Queen Donna
.Maria I. died, and the prince regent became king under
the title of Dom Jofio VI.

Although Brazil had now become in fact the head of its

own mother country, the government was not in the hands
of Brazilians, but of the Portuguese, who had followed the

court The discontent arising among Brazilians from this

cause was heightened by a decree assigning a heavy tax ou
the chief Brazilian custom houses, to be in ojicration for

forty years, for the benefit of the Portuguese noblemen who
bad suffered during the war with France. The amiable

character of the king pro.';crvcd his own popularity, but

the Government was ignorant and profligate, justice was

ill administered, negligence and disorder reigned in all i's

departments. Nor was the discontent less in Portugal on

account of its anomalous position. These causes and the

fermentation of liberal principles produced by the French
Revolution originated a conspiracy in Lisbon in 1817, which
was, however, discovered in time to prevent its success. . A
similar plot and rebellion took place in the province of

Pernambuco, where the inhabitants of the important com-
mercial city of Recife were jealous of Rio sad the sacrifices

they were compelled to make for the_ .support of the

luxurious court there. Another conspiracy to establish a
republican government was promptly smothered in Bahia,

and the outbreak in Pernambuco was put down after a

republic had been formed there for ninety days. Still the

progress of the r;publican spirit in Brazil caused Dom Joao
to send to Portugal for bodies of picked troops, which were
stationed throughout tht provincial capitals. In Portugal

the popular discontenb produced the revolution of 18l'<'

when representative government was proclaimed— ;i

Spanish constitution of 1812 being provisionally adopt ..

In Rio, the Portuguese troops with which the iing iiaJ

surrounded himself as a defence against the liberal spirit ot

the Brazilians, took up arms on the 26th February 1821, t»

force him to accept the system .proclaimed in Portugal.

The prince Dom Pedro, heir to the crown, who now for

the first time took part in public affairs, actively exerted

himself as a negotiator between the king and the trooDS,

who were joined by bodies of the people. Alter attempting

a compromise the king finally submitted, took the oath,

and named a new ministry. The idea of free government
filled the people with enthusiasm, and the principles of a
representative legislature were freely adopted, the first care

being for the election of deputies to the-Vories of Lisbon to

take part in framing the new constitution. As the king

could not abandon Portugal to itself he determined at first

to send the prince thither as regent, but Dom Pedro had

acquired such popularity by his conduct in the revolution,

and had exhibited such a thirst for glorj', that the king

feared to trust his adventurous spirit in Euripe, and decided

to go himself. The Brazilian deputie'; on arriving in Lisbon

expressed dissatisfaction with the Cortes for having begun

the framing of the constitution before their arrival, for Brazil

could not be treated as a secondary part of the monarchy.

Sharp discussions and angry words passed between the

Brazilian and Portuguese deputies, the news of which excited

great discontent in Brazil. An-instulting decree was passed

in the Cortes, ordering the prince Dom Pedro to come to

Europe, which filled the Brazilians with alarm ; they foresaw

that without a central authority the country would fall hack

to its former colonial state subject to Portugal. The Pro-

visional Government of Sao Paulo, influenced by the brothers

Andradas, began a movement for independence by asking

the prince to disobey the Cortes and remain in Brazil, and
the council of Rio de Janeiro followed with a similar repre-

sentation, to which the prince assented. The Portuguese
tro'ips of the capital at first assumed a coercive attitude, but
were forced to give way before the ardour and military

preparations of thi Brazilians, and submitted to embark for

Portugal. These scenes were repeated in Pernambuco,
where the Portuguese, after various conflicts, were obliged

to leave the country ; in-Bahia, however, as well a.s in

Maranhao and Par.^, the Portuguese previiled. In Rio the

agitation for independence continued. The two brothers

Andradas were called to the ministry ; and the municipal

council conferred upon the prince regent the title of

Perpetual Defender of Brazil. With great activity he ret

olT to the central provinces of Minas and Sao Paulu t*>

suppress disafl'ected movements and direct the revohition.

In Sao Paulo, on the 7th of September 1822, he prorlainiad

the iM(ki<eiidciice of Brazil On his return to Rio d©
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Jaueiro on '.he 12tb of October he was proclaimed constitu-

tioni eic leror with great enthusiasm.

TLe CortfcS at Lisbon chose Bahia as a centre for

resisting the independence, and krge forces were sent

thither. But the city was vigorously besieged by the

Brazilians by land, and finally the Portuguese were

obliged to re-embark on the 2d of July 1823. A
Brazilian squadron, under .command of Lord Cochrane,

attacked the Portuguese vessels, embarrassed with troops,

end took several of them. Taylor, another Englishman in

Br.izdian service, followed the vessels across the Atlantic,

and even captured some of the ships in sight of the land of

Portugal. The troops. in Monte Video also embarked for

Portugal, and the Banda Oriental remained a part of Brazil

with the title of the Promncia Cisplalina. Before the end
of 1823 the authority of the new emperor and the

independence of Brazi] were undisputed throughout the

whole country.

Republican movements now began to spread, to suppress

which the authorities made use of the Portuguese remain-

ing in the country ; and the disposition of the emperor to

consider these as his firnr.est supporters much influenced

the course of his Government and bis future destiny.

The two Andradas, who imagined they could govern the

young emperor as a sovereign of their own creation, en-

countered great opposition in the constitutional assembly,

which had been opened in Rio in May 1823, to discuss

the project of a new constitution. In July the emperor
resolved to dismiss them and forn a new ministry, but

against this the brothers raised a violent opposition. In

November the emperor put an end to the angry debates

which ensued in the assembly by dissolving it, exiling

the Andradas to France, and conv king a new assembly
to deliberate on a proposed constitution more liberal than

the former project. The proclamation of a republic in

the provinces of Pernanibuco and Ceard, with the rebellion

of the Cisplatina province, favoured by Bueno's Ayres
and its ultimate loss to Brazil, were the result of the conp

d'etat of November 1823. The Brazilians were universally

discontented,—on one side fearing absolutism if they sup-

ported the emperor, on the other anarchy if he fell. Know-
ing the danger of an un lefined position, the emperor caused

the councils to dispense with their deliberations, and adopt,

as the constitution of the empire, the project framed by the

council of state. Accordingly, or March 25, 1824, the

emperor swore to the constitution .vith great solemnity

and public rejoicings. By tins stoke of policy he saved

himself and Brazil. Negotiations were opened in London
between the Brazilian and Portiguese plenipotentiaries,

treating for the recogni Jon of the independence of Brazil

;

and on the 25th of Ajgust 1825 a treaty was signed by
which the Portuguese king, Dom JoScr VI., assumed the

title of Emperor of Brazil, and immediately abdicated in

favour of his son, acknowledging Brazil as an independent
empire , but the treaty obliged Brazil to take upon herself

the Portuguese debt, amounting to nearly two millions

sterling.

The rebellion of the Banda Oriental was followed by a

declaration of war.with Buenos Ayres which had supported
it, and operations by sea and land were conducted against
that republic in a feeble way. Meanwhile the well-deserved

popularity of the emperor began to decline. He had given
himself up to the influence of the Portuguese ; the most
popvlar men who had worked for the independence were
banished ; and a continual change of ministry showed a
disposition on the part of the sovereign to prosecute
obstinately measures of which his ad\isers disapproved.
His popularity was regained, however, to some extent,

when, on the death of his father, he was unanimously
acknowledged king of Portugal, and especially when

he-abdicated that crown in favour of his daughter. Donna
Maria; but his line of policy was not altered, and com-

mercial treaties entered into with European states conceding

them favours, which were popularly considered to be

injurious to Brazilian trade, met with bitter censure.

During the year 1827 the public debt was consolidated,

and a department was created for the application of a
sinking fund.

The year 1828 was a calamitous one for Brazil. It

began with the defeat of the Brazilian army by the Argen-
tine forces, and this entirely through the incapacity of the

commander-in-chief ; and misunderstandings, afterwards

compensated by humbling money-payments on the part of

Brazil, arose with the United States, France, and England,
on account of merchant vessels captured by the Brazihan

squadron blockading Buenos Ayres. Financial embarrass-

ments increased to an alarming extent; the emperor was
compelled by the British Government to make peace with

Buenos Ayres and to renoimce the Banda Oriental ; and to

till the sum of disasters Don Miguel had treacherously

usurped the crown of Portugal. It was under these

unlucky auspices that the elections of new deputies took

place in 1829. As was expected the result was the elec-

tion everywhere of ultra-liberals opposed to the emperor,

and in the succeeding year people everywhere exhibited

their disa2"ection. During the session of 1830 the cham-
bers adopted a criminal code in which punishment by
death for political offences was abolished. It was openly

suggested in the journals to reform the constitution by
turning Brazil into independent federal provinces, governed

by authorities popularly elected, as in the United States.

Alarmed at length at the ground gained by this idea in

the provinces, the emperor set off to Minas to stir up the

former enthusiasm in his favour from recollections of the

independence, but was coldly received. On his return to

Rio in March 1831 scenes of disorder occurred, and great

agitation among the Liberal party. Imagining himselt sure

of a brilliant destiny in Europe if he lost his Brazilian

crown, the emperor attempted to risk a decisive attack

against the Liberals, and to form a new ministry composed

of men favourable to absolutism. This step caused excited

public meetings in the capital, which were joined in by

the troops, and deputations went to ask the emperor to

dismiss the unpopt'lar ministry. He replied by dissolving

the ministry withot'. naming another, and by abdicating

the crown in favour A the heir apparent, then only five

years of age. Dom Pe.iro immediately embarked in an

English ship, leaving th( new Emperor Dom Pedro II.

and the princesses Januana, Francisca, and Paula. The

subsequent career of thiS unfortunate prince belongs to the

history of Portugal,

A provisional and afterwards a permanent regency, com-

posed cf three members, was now formed in Brazil, but

scenes c f disorder succeeded, and discussions and struggles

betweer the republican party and the Government, and a

reactionary third party in favour of the restoration of Dom
Pedro, occupied the succeeding years. In 1834 a reform

which was well received consisted in the alteration of the

regency, from that of three members elected by the legisla-

tive chambers, to one regent chosen by the whole of the

electors in the same manner as the deputies ; and the

councils of the provinces were replaced by legislative

provincial assemblies. Virtually, this was a republican

government like that of the United States, for no difl^erence

existed in the mode of election of the regent from that of a

president The ex-minister Feijo6 was chosen for this

ofiice. With the exception of Pari and Rio Grande the

provinces were at peace, but these were in open rebellion
;

the former was reduced to obedience, but in the latter,

though the imperial troops occupied the town, the country
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was ravaged by its warlike inhabitants. The regent was

now accused of conniving at this rebeUion, and the oppo-

sition oi the Chamber of Deputies became so violent as to

necessitate his resignstion. Araujo Lima, minister of the

home department, who strove to give his government the

character of a monarchical reaction against the principles

of democracy, was chosen by a large majority in his stead.

The experiment of republican government had proved so

discreditable, and had so wearied the country of cabals,

that men hitherto known for their sympathy with demo-

cratic principles became more monarchical than the regent

himself; and under this influence a movement to give the

regency into the hands of the Princess Donna Januaria,

now in her 18th year, was set on foot. It was soon per-

ceived, however, that if the empire could be governed by a

princess of eighteen it could be managed better by the

emperor himself, who was then fourteen.

A bill was accordingly presented to legislature dispensing

with the r.ge of the emperor and declarmg his majority,

which after a noisy discussion was carried. The majority

of the Emperor Dom Pedro II. was proclaimed on the

23d July ISIO. Several ministries, in which various parties

predominated for a time, now governed the country till

1848, during which period the rebellious province of Rio

Grande was pacified, more by negotiation than force of

arms. In 1848 hostilities were roused with the British

Government through the neglect shown by the Brazilians in

putting in force a treaty for the abolition of the slave trade,

which had been concluded as far back as 1826; on the

other hand the governor of Buenos Ayres, General Rosas,

was endeavouring to stir up revolution again in Rio
Grande. The appearance of yellow fever in 1849, until

then unknown in Brazil, was attributed to the importation

of slaves. Public opinion declared against the traffic;

severe laws were passed against it, and were so firmly

enforced that in 1853 not a single disembarkation took

place. The ministry of the Visconde de Olinda in 1849
entered into alliances with the governors of Monte Video,

Paraguay, and the states of Entre Rios and Corrientes, for

the purpose of maintaining the integrity of the republics

of Uruguay and Paraguay, which Rosas intended to re-unite

to Buenos Ayres, and the troops of Rosas which besieged

Monte Video were forced to capitulate. Rosas then de-

clared war formally against Brazil. An army of Correntine,

Uruguayan, and Brazilian troops,- under General Urquiza,

assisted by a Brazilian naval squadron, advanced on Buenos
Ayree, completely routed the forces of Rosas, and crushed

for ever the power of that dictator. From 1844 Brazil

was free from intestine commotions, and had resumed its

activity. Public works and education were advanced, and
the finances rose to a degree of prosperity previously

unknown.
In 1855 the emperor of Brazil sent a squadron of eleven

men-of-war and as many transports up the Parana to

idjust several questions pending between the empire and
the Republic of Paraguay, the most important of which
was that of the right of way by the Paraguay River to the

interior Brazilian province of Matto Grosso. This right

had been in dispute for several years. The expedition was
not permitted to ascend the River Paraguay, and returned

completely foiled in its main purpose. Though the discord

resulting between the states on account of this failure was
subscijuently allayed for a time by a treaty granting to

Brazil the right to navigate the river, every obstacle was
thrown in tho way by the Paraguayan Government, and
indignities of all kinds were offered not only to Brazil but
to tho representatives of tho Argentine and the United
States. In 18G4 the ambitious dictator of Paraguay,
Francisco Solano Lopez, without previous declaration of

war, captured a Brazilian vessel in the Paraguay, and

rapidly foUowed up this outrage by au armed inviisimi of

the provinces of Matto Grosso and Rio Grande in Brazil,

and that of Corrientes in the Argentine Republic. A
triple alliance of the invaded states with Uruguay ensued,

and the tide of war was soon turned from being an offensive

one on the part of Paraguay to a defensive struggle within

that republic against the superior number of the allies. So
strong was the natural position of Paraguay, however, and
so complete the subjection of its inhabitants to the v.-ill of

the dictator, that it was not until the year 1870, after the

republic had been completely drained of its manhood and
resources, that the long war was terminated by the capture

and death of Lopez with his last handful of men by the

pursuing Braz'lians. From its duration and frequent

battles and sieges this war involved an immense sacrifice

of bfe to Brazil, the army in the field having been con-

stantly maintained at between 20,000 and 30,000 men,

and the expenditure in maintaining it was very great,

having been calculated at upwards of fifty millions sterling.

Largo deficits in the financial budgets of the state resulted,

involving increased taxation and the contracting of loans

from foreign countries.

Notwithstanding this the sources of public wealth in

Brazil were unaffected, and commerce continued steadily

to increase. A grand social reform was effected in the law

passed in September 1871, which enacted that from that

date every child born of slave parents should be free, and
also declared all the slaves belonging to the state or to the im-

perial household free from that time. The same law provided

an emancipation fund, to be annually applied to the ransom

of a certain number of slaves owned by private individuals.

Since that time the emancipation of slaves has gone on

rapidly, the work having been promoted largely by
the slave owners and by private philanthropy. It is

estimated that since the cessation of the importing of

slaves in 1853, and especially after the enactment of 1S71

not less than a million of slaves have obtained their

freedom; and the total extinction of (Slavery within the

empire is not far distant. From the ejrtremely rapid pro-

gress of this movement difficulties havs been experienced

in a considerable degree in procuring a sufficient supply of

labour for the Brazilian plantations, but the general effect

of the law has been to give new directions to the employ-

ment of capital, and the construction of railroads and
telegraphs, and the improvement of internal communication

by roads and rivers have been largely promoted. Attention

has also been strongly directed towards the further develop-

ment of the provinces by the increase of European immi-

gration. Enterprises of all kinds have multiplied, and
public instruction h.os received a vigorous impulse.

The Emperor Dom Pedro 11. and the empress, a sister

of the king of Naples, are universally beloved and
respected for their intellectual and moral endowments, and
their affectionate interest in the welfare of their subjects.

Princess Isabel, born in July 1846, and her son born in

October 1875, are their only surviving offspring.

Until after the year 1872, when a complete census of Poputo

the empire was begun, every estimate of tho population of ''O"-

Brazil was based upon-the official returns of 1817-18,

and these have consequently been mere approximations,

varjing very considerably in the hands of different authors.

In the first census referred to the whole number of people

was 4,396,000, including an estimated number of 800,000
Indians; in 1850 the total was reckoned roundly at

7,000,000 ; and in 1860 at 8,000,000.

In the following table the results of the census of 1872
have been incorporated, as far as these have yet been

published, the remaining figures being made up from the

estimates lv.iri:ierly given for each of the provinces. Th^
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table also contains the area of each of the province,, from
planimetric calculations made in Oothain 1872, the official

returns on this subject being most obviously exaggerated,

and claiming for the empire an area equal to that of .Brazfl

with all the surrounding republics on the north and west

taken together.

Provinces.
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Political

eoofltilu-

tiOD.

the crown. The laws of successiou are ^fiiied with great

distiDctneas in the constitution, and are the same a3 in

England.

In Brazil there ia no privileged aristocracy, but descent

from the noble families of Portugal, length of time in the

service of the country, or large fortune, gives a certain claim

to the privileges of aristocracy readily admitted by the

Brazilians. The emperor rewards services, according to

their difficulty or importance, with the titles of marquis,

count, baron, or knight (mogos fidalgos). Titles are not

hereditary, but if a son prove himself worthy of his father,

he inherits his title. There are in the empire sis orders of

:hivalry ; those of the Southern Cross, the order of Dom
Pedro I., and of the Rose, created by the first emperor

between 1822 and 1829 ; and those of Christ, St Benoit

of Aviz, and St Theodoric, adopted by Dora Pedro II. The

senate represents the only element of aristocracy recognized

by the constitution, and the democratic elvment pr&ponder-

ates, but its action is modified by the coi;iplicated system

of election. The constitution established four powers,

—

the moderating, the legislative, the executive, and the

judicial.

The moderating power is vested exclusively in the

emperor as chief representative of the nation, that he

may maintain the equilibrium and harmony of the other

powers He exercises -this function with regard to the

legislature by being empowered to choose the senators, to

convoke or adjourn the general assembly, to dissolve the

chamber of deputies, and to sanction the decrees of the

assembly ; as regards the executive, by appointing or

dismissing at will the ministers of slate; and over the

judicial power, by suspending the magistrates, pardoning

or commuting penalties, and granting amnesties. The
pereon of the emperor is sacred, inviolable, and irresponsible.

The legislative power is vested, for the affairs of the

empire, in the general legislativ assembly with the sanction

of the emperor, and for the provincial affairs in the pro-

vincial assemblies with the sanction of the president

^governor) of the province. The general legislative assembly

consists of two chambers, that of deputies and that of

senators. The deputies are nominated by indirect election.

Citizens, and even manumitted slaves, born in the empire,

who possess an income of £22, 10s., choose the electors

in parochial assemblies, and these electors nominate the

deputies. The qualification for an elector is au annual

income of X45 ; -that of a deputy an income of £90.

Minors, monks, and servants, are debarred from voting;

naturalized foreigners, and persons not professing the

religion of the state, are incapable of being elected deputies,

but they can be senators. The deputies to the number of

122 are elected for four years, and must hold an aahual

eession of four months, opening on the 3d of May. The
senators (58 in number) are elected for life. Every pro-

vince has a number of senators, equal to half its number of

deputies ; but they are nominated in triple lists, from
which the emperor selects one-third. A senator must be

forty years of age, and must possess a clear annual income
of £180. The allowance of a senator is one-half more than
that of a deputy. Each house nominates its own officers.

When the two houses sit in general assembly, as at the

opening and close of the se-ssion, to hear the emperor's

spec<-h, Ac, the president of the senate presides, and the

senators and deputies sit promiscuously. They sit apart

and proceed by way of bill, when they make laws, interpret,

and suspend them ; they determine the public charges,

and assess the contributions, ic. The chamber of deputies

has the initiative in taxes, in recruiting, and in the choice

of a new dynasty. The senate has the exclusive privilege

of taking cognizance of offences committed by members of

the imperial family, councillors "f state, senators, tmd

deputies, during the session ; of enforcing the respoDsibility

of secretaries and councillors of state , of convoking the

assembly in case the emperor fail to do so withiu two
months after the period fixed by law ; and also of calling

it together on the death of the emperor.

The executiue power is vested in the emperor, assisted

by his ministers and secretaries of state, who are responsible

for treason, corruption, abuse of power, acts contrary to

the liberty, security, or property of the citizens, and waste

of public property. From this responsibility they cannot

escape upon the plea of orders from the emperor. The exe-

cutive functions are such as the convocation of the treneral

ordinary assembly ; the nomination of bishops, presidents,

governors of provinces ; commanders by sea and land,

and ambassadors ; the formation of alliances, and all foreign

negotiations; the declaration of peace and war; and tb •

granting letters of naturalization.

The ministers are seven, one for each of the departments ol

the empire and ecclesiastical affairs; justice, war; marine;

finances ; foreign affairs ; and agriculture, commerce, and
public works. One of these is president or premier. To
these is superadded a council of state composed of twelve

ordinary members, besides which it may have as many as

twelve extraordinary members, all of them appointed for

life. The council is divided into sections corresponding to

the seven ministries, or sits in full meeting, presided over

by the emperor. The prince or princess imperial, on attain-

ing the age of eighteen, has a seat in this assembly. The
council is merely consultative, and though its use is optional

it is always heard on any important public question oi

appeal to the crown. The provincial governments are

entrusted to a president in each, appointed by the executive

power and immediately under its control :- he is the supreme

representative of government in the province, sanctions the

resolutions of the provincial assemblies, and appoints

provincial functionaries. The provincial assemblies, elected

every two years by the same citizens who elect members
of the chamber of deputies, deal only with matters imme-

diately relating to the private or local interests of the

province.

Every city, town, and village, with the surrounding

district, has a municipal councU composed of nine or seven

members, elected directly by the citizens who po-ssess an

annual income of £22, lOs. This council is charged with

all that concerns the good of the district,.nieets four times.

a year, besides extraordinarj' sessions, and every meeting

may last as many days as may be found necessary for the

expedition of business. They impose fines to a certain

amount, and even enforce their decrees by a penalty of

thirty days' imprisonment. They annually draw up a

municipal budget, which is submitted to the provincial

legislative assembly for approval. If their revenue and the

produce of fines be. not sufficient to defray expenses, an

allowance fronj the provincial treasury is granted. Their

decrees are called posturaf, and the penalties imposed

by them are enforced by the justices of peace. Their

enactments can be annulled by the provincial legislativ.-

assembly.

The judit;ial power is independent; the judges ho!.i

their offices for life, and cannot lose them except by ;i

condemnatory sentence. They are, however, responsible

for any abuse of authority, and may be summoned before

a supreme court of judicial ministers. In criminal cises

all iiroceedings are public after the indictment. In civil

cases arbitrators may be appointed, whose decisions are

without appeal, and no civil lawsuit can be earned on

without previous declaration that conciliatory means were

tried in vain.

The constitution guarantees the inviolability of the liberty,

safety, and property of Brazilian citizens, and o:' their civil
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&nd political righta. Individual liberty is subject only to

law, and in tjie same way liberty of thought and of the

press are guaranteed. No one may be persecuted on account

of religious belief, and every kind of labour or industry is

free which does not interfere with public well-being. No
one can be arrested without written orders from lawful

authority.

For purposes of election the empire is divided into

districts, each of which elects a fixed number of deputies

for the general and provincial assemblies. These are again

divided into coUeges and parish assemblies. There are

46 electoral districts, 408 colleges, and 1451 parish assem-

blies. For administrative purposes the Brazilian territory is

•separated into 20 provinces, comprising 642 municipalities,

including that of the capital ; from various causes the

number of municipalities is fluctuating. The ecclesiastical

jurisdiction is exercised in 12 dioceses, one of which, that

of Sao Salvador, comprehending the province of Bahia and

Serigpe, is a metropolitan archbishopric. The whole of the

dioceses are divided into 1473 parishes and 28 curacies.

The diocese of Siio Salvador is the seat of a metropolitan

court of appeal (Rela9ao), composed of judges of appeal

(desembargadores), who decide clerical matters finally. The
diocese of Sao Sebastiao comprLses the municipality of Rio

de Janeiro, its province, those of Espiritu Santo and Sta.

Catharina, and the eastern side of Minas Geraes. The
provinces of Alagoas, Pemambuco, Parahyba, and Rio

Grande do Norte form the bishopric of Olinda ; Maranhao
and Piauhy the bishopric of the former name ; Pari and
Amazonas the diocese of Belem do ParA. The diocesi of

Sao Paulo includes that province, Parani, and southern

Minas Geraes ; that of Goyaz its province and western

Minas; tha remainder of 'Minas forms the bishoprics of

Marianna in the central, and of Diamantina in the northern

part of the province. The diocese of Cuyab4 consists of

the province of Matto Grosso. The provinces of Siio Pedro

do Rio Grande do Sul and of Cear4 correspond to their

respective bishoprics.

The judicial division of the empire is into eleven districts,

each having acourt of appeal competent to try all questions

effecting the judges and military commanders. From the

sentences of these courts there is but one appeal to a
supreme court of justice, the members of which are deno-

minated ministers, and by the constitution are counsellors

to the emperor : this highest court takes cognizance of

offences or errors committed by its ministers, by the judges

of appeal, or by archbishops or bishops in non-ecclesiastical

matters.

The districts of the Courts of Appeal are groups of pro-

vinces as follows :

—

Pari and Amazonas with the seat at Bel^m.

MaranhSo and Piauhy P'm^I^.
Csard and Rio Grande do Nort« ,, Fortaleza.

Pemambuco, Parahyba, and Alagoas ,, Recife.

Bahia and Serigpe ;, S. Salvador.
Rio and Espiritu Santo „ Rio de Janeiro.

8. Paulo and Parana „ S.Paulo.
Rio Grande do Sul and Sta. Catharina ,, Porto Alegre.
Minas Geraes ,, Ouro Preto.

Matto Grosso „ Cuyabl
Goyaz „ Gcyaz.

Causes which do not ascend above a certain value, deter-

mined by law, are judged hyjuixs de direito within certain

minor territorial limits, termed cor/iarcas, again divided

into termos or boroughs, which may include one or more
municipalities, each of which has a municipal judge
The civil laws, originally the same with those of Portugal,

have been greatly modified by a number of new ones A
criminal code was organized in 1830 on the principles of

Jeremy Bentham, and is considered very perfect and clear.

The new form of procedure, and the new organization of

justices, IS embodied in a code decreed in 1832. Finally,

a new code of commerce, nearly copied from that of France

was decreed in 1850.

To carry on the war of the Independence, and to cnish. ^"'*''«*>

a subsequent revolution in the northern provinces, the

Gov&mmeut contracted two loans in 1S24-5, of the nominal
amount of £3,686,200 ; and on the recognition of its

independence by Portugal in 1 S25, it undertook the liability

of a loan of £1,500,000. The war with Buenos Ayres, and
the assistance rendered by Dom Pedro to the constitutional

party of Portugal, led to two farther loans in 1829, of the

nominal amount of £769,200. Internal dilficulties in 1839
compelled the regency to contract another loan- of the

nominal amount of £41 1,200. The dissensions in Portugal

caused a temporary suspension in the payment of the

dividends on the Portuguese loan, and in 1842, £732,600
stock were delivered to the Portuguese agents in settlement

of this claim. The debt contracted and assumed by Pirazil

between 1823 and 1843, therefore, amounted to £7,099,200
nominal ; and throughout all its difficulties and embarrass-

ments the Imperial Government punctually and honourably
provided for the dividends as they became due.

By the renewal in 1844 of the sinking fund, the operation

of which had been suspended since 1828, the Portuguese
and other loans were becoming gradually reduced. The
long war with Paraguay from 1864 to .1870, however, very

considerably augmented the public dfibt, costing the empire
more than 460,000 contos of reis, or nearly £52,000,000.
The publip debt is now divided into the consolidated foreign

and internal debts, and the floating debt The foreign debt
proceeds from loans negotiated in the London Eichanga
in 1865, 1871, and 1875 ; the internal debt from policies

authorized in 1827, but mainly from a home loan of 1868.

The floating debt consists of the small remaining portion

of that contracted previously to 1827, of loans borrowed
from various internal sources, of exchequer bilk, and paper
money. Under these heads the debt of the empire was
officially stated on the 31st of March 1875 as follows:

—

External Debt (at 5 per cent, interest), 177,166 : 222 contos.

Internal „ „ 285,592 ; 200 „
Floatiw! „ „ 201,980 : 973 „

Total Debt, 664,739 : 395 = £74,7S3,000.

(177,166 : 222=177,166 contos, 222 milreis ; a conto or million of
reis, gold= £112, 10s,, or £1 = 8-890 milreis. 1 milrcis= :s. 3ii.

The financial accounts arc kept in paper reis, of depreciated value,

in proportion varying from 194 to 214 reis paper to 100 reis gold.)

tor a few years preWously to the declaration of the emperor's
majority, the imperial expenditure had not been largely in excess of
the revenue, and in 1836-37, the deficit only amounted to £.'53,600;

but in 1840-41, the year of the cnJperor's majority, it rose to

£408,000, and in consequence of a revolution in Kio Grande do Sul
it went on increasing till in 1845 it had reached nearly treble that .sum.

But before J850 the deficiency had not only been made good, tut a
large surplus began to accumulate, which remained at about an annual
sum of £400,000 after 1853. On the outbreak of the war in 1864, ,

increased taxation was necessary to enable the oxcheqnor to meet
the exti-aordinary expenses, but on the close of the ministerial

accounts for 1870-71, a surplus of upwards of £900,000 remained.
In amount the revenues of tne empire have progressively ascended
from #1,330,000 in 1837 to upwards of £6,000,000.
The financial account of the year 1872-73, presented to the Cham«

bers in May 1875, was as follows :

—

Hevenue.
Customs .• £3,Z50,Sm
Taxes on Shipping 32,000
Export Duties 1,087,700
KaUways , ,.._, ; 390,900
Posts 47,700
Telegraphs , 7,700
Stamps 227,000
Inland Tares 756,000
Extraordinary receipts fiom bonds, issue of paper
money, and deposits „ < ; 281,800

Carryforward .C6,221,600
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Brought forward £6,221,600

Fund for emancipation of slaves 85,200

Total state revenue 112,131 : lOlcontos paper,' or £6.307,800

Provincial receipts 1,210,000

Municipal receipts 256,000

Total (138,195 : 180 contos) £7,773,800

Expenditure.

Home Department £405,800

Justice 224,700

Foreign Affairs 58,900

Marine 1,006,600

War 1,358,300

Finances 2,375,000

Commerce 1,426,000

Total (121,874 : 462 contos) £6,855,300

In the Budget for 1876-77 the receipts are estimated at

107,133 • 070 contos or £6,026,200 ; the expenditure at 105,378 : 914

contos or £5,927,600.

There are twenty-three custom houses, the amount of duties cel-

lected being' largest in that of the capital, next in order those of

Pernambuco, Bahia, and Para.

Arir.y aiid The effective strength of the' army and navy is every
Navy. year fixed by the general legislative assembly, upon the

data furnished by the ministers of the two departments.

The army was originally organized on the principles

established by Marshal Beresford v.-hcn in the service of

Portugal. It is principally from the northern provinces

that the infantry is recruited, and from the southern that

the best cavalry is obtained. A board, presided over by

H! R. H. the Comte d'Eu, murshal of the army, is chrirged

with the reformation of military legislation, and has been

in sessicn for some years. The actual army is thus com-

posed, on a peace footing :

—

a. Special corps, staff engineers and sanitary corps 427

h. lufantry, 21 battalions 9,804

c. Cavalry, 5 regiments aud 2 battalions 2,484

d. Artillery, 3 regiments and 4 batteries, with 1
j g jgo

battalion of engineers \ '

e. A dirision stationed in Paraguay, of various arms 1,894

17,949

Oa a Tvar footing the army is raised to 32,000 men.

Besides the regular army there is a national guard, which

was organized in 1831, and comprised nearly 750,000 men

in the latest returns, in cavalry, artillery, infantry, and

reserve. This force has been disbanded for the present, to

be re-orgaoized oa the completion of the census begun in

1872.

The police service of the empire is performed by city

guards under military organization, under the provincial

legislatures. The provinces of Panl, Pernambuco, Bahia,

Rio Grande do Sul, and Matto Grosso possess military

arsenals, recently reorganized. Military colonies for dis-

ciplinary or penitentiary objects, and also for protection of

the frontiers, are dotted round the outskirts of the empire.

The navj' is under the control of the minister of marine,

ft'siisted by a naval council instituted in 1S55, organized

titer the plan of the French admiralty. There, are six

(irsenals, and a pyrotechnical laboratory was establishec'

near Rio in 16(18

The navy is principally manned by civilized aborigines

and negroes, organized in bodies called imperial sailors,

with a certain military discipbne. The aborigines have a

peculiar aptitude for a maritime life. Officers destined for

the Brazilian navy receive a suitable education in the naval

school of Rio. and for some years the Government intro-

duced the practice of sending the more apt scholars to serve

in the British, French, and American navies. ^ In this way

s body of efficient naval officers has been formed.

' Assumed to be at 200 pawr for 100 gold.

In 1875 the naval force was thus constituted :-—

SUani'VCSSeU— Kumber
Armour-plated ships 19
Frigate l

Corvettes 8
Gun-boats -23

Transports 7
Sailing-vessels—
Corvette 1

Sloops and smaller vesaels 2

Goal

73
12
61
47

22

15

61 230

These vessels were manned by 4136 seamen, including

gunners and marines. One armoured vessel and foul

corvettes were on the stock in 1875.

The Pujman Catholic is the established religion of the Religvia

empire. AJl other forms of worship are tolerated, but may
only be practised privately. Dissenters enjoy all political

aud civil rights, with the sole exception of being elected

into the chamber of deputies. The peculiarity of the

ecclesiastical organization of the Brazilian church is, that

the clergy do not receive the tithes. As a conquest of

the military and religious order of Christ, all the churches

of Brazil belonged from the beginning to that order, whose
grand-master appointed the bishops, and submitted thera

directly to the approbation of the Pope. The order became
so powerful that the king obtained the union of the grand-

mastership to the crown, and so disposed of all the livings

and other benefices of the order, and paid from his treasury

the salaries of the clergy, receiving the tithes from the

people as a civil tax. The tithes were afterwards abolished

as oppressive. This organization is still recognized by the

Holy See, aud in the capacity of grand-master of the order

of Christ the emperor appoint.s all the bishops and other

ecclesiastical functionaries. There are convents of Francis-

cans, Carmelites, and Benedictines. These are very rich,

and genei-ally very learned men, who are usefully employed

in teaching the sciences. They pay double annual t.ixes

as a compensation to the treasury for not paying tiics upon

transfers of property, as theirs is not transferable.

Primary and public schools, supported by the state

through the provincial and municipal legislatures, for

gratuitous instruction, have been established throughout

the empire, under the general control of the ministry ol

the interior. In some of the provinces instruction has

been made obligator)'. Besides these, in which the teach-

ing is limited to moral and religious instruction, reading

and writing, the elements of grammar and arithmetic, there

is a second or higher order of schools in most of the

provinces, either public or private, in which such subjects

as the elements of history and geography, especially that

of Brazil, the principles of the physical sciences', elenientarT

mathematics, drawing, Portuguese, French, and English art

added. The Dora Pedro II. Imperial College of the capital

has twenty-two professors, and pruvides a course of study

of seven years, at the termination of which a degree of

B.A. may be gained. Each diocese has a seminary for

theological instruction, and these, with ther exception of

that of S. JosS in the capital, are subsidized by Govern-

ment. Military training is under the care of the war

department, and is carried on in preparatory and regimental

schools, and further in military academies in the capital

and in Puo Grande do Sul. A practical school of gunnery

is cst.ablished in the Campo Grande, near the capital ; a

central college with eleven professors also educates in the

higher branches of militaiy science and engineering.

An imperial astronomical oKservatory has been appended

to the central college for the instruction of ob"!ervers, and
the recording of astronomical and mctcorok :ical pheno-

mena. There is also a state observatory in Pernambuco.

The naval college is established on board a war vessel,

—

the cadets being drafted to it from a preparatory naval
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cchooL A practical school of artillery is attached, and

Daval construction is taught in some of the higher national

schools ; but students are also sent to the best European

navy yards. There are two faculties of medicine, one at

Rio de Janeiro, and another at Bahia, each having a

curriculum of six years, and conferring degrees. The
faculties of law are «eated at Sao Paulo and Recife in

Pernambuco. An institute of commercial instruction is

presided over by a Government confmissioner in Rio.

Other remarkable institutions are those for the education

of the blind in Rio, and a deaf and dumb institute. An
academy of fine arts is established, with schools, in Rio,

as well as a conservatorium of music. A national museum
of natural history was created in Rio in 1817. and is the

Most important of South America. Others of like character

have been founded in Pari, ia Ouro Preto, and in Ceara.

The national public library in Rio is the most important

establishment of its kind, having more than 100,000 volumes

on all subjects. Extensive libraries are also attached to

all the colleges and academies; and popular libraries have

been created in each of the provincial capitals.

The press is represented by eix daily newspapers in the

capital, of which the Diario do Rio is the oldest, having

been founded in 1817. The provincial towns together

have nearly 200 newspapers.

The most important of the scientific societies of the

empire is the Historical, Geographical, and Ethnographical

Institute of Brazil, founded in 1838. There are besides

this twenty larger scientific associations in Rio and the

provincial capitals. With all these appliances, however,

owing to the immense territory over which the population

is scattered, the spread of instruction is exceedingly difficult,

and the grossest ignorance yet abounds in the interior of

almost every province.

It is obvious, from the insufficient establishments for

general education, that the intellectual development of

individuals must have been for a long period achieved in

a yeat measure by unaided exertions. Now things are

bc^er, but in the more thinly inhabited districts devotion

to such pursuits must not be expected in men exclusively

"Ccupied in procuring subsistence and securing self-defence,

iven where the population is more dense, a lazy feeling

of animal comfort represses the exertions of the majority.

It is among the more aspiring class, who aim at the learned

professions or state employment, and who are consequently

obliged to cultivate their minds, that we mi'st look for

that attachment to intellectual pursuits which is rarely

acquired except from habit. In the theological seminaries,

established at the scat of each bishop, little more was
inculcated than a knowledge of the classics, an outworn
scholastic system of logic, and a knowledge of the routine

duties of a priest. The schools of medicine in Rio Janeiro

and in Bahia, from the attention bestowed Upon practical

surgery and anatomy, have done more to awaken the mind.

The situations under Government requiring a certain

proficiency in practical mathematics and natural history

have also diffused a knowledge of and a taste for these

pursuits. The number of foreign engineers and naturalists

encouraged to settle in Brazil has rendered the natives in

some measure acquainted with all that has been of late

achieved in Europe in the mathematical and experimental

""iences.

In parliament and by the press the moat delicate political

questions have been discussed with success, and the

progress of the Government and of legislation evinces a
certain administrative foresight and prudence rarely dis-

played by other new states.

The Brazilians who frequent the university of Coimbra
iti Portugal often distinguish themselves among their

fuilow-students ; and notwithstanding the difficulties they

have to contend against, not unfrequehtly nse to the highest

offices of the state.

The most remarkable writers in the Portuguese language ! Ueimluw

on political economy and commercial law were Couttinho,

bishop of Pernambuco, and Silva-Lisboa, afterwards Vis-

count de Cayron, a senator of the empire, both Brazilians.

Among historians the Brazilian RochaPitais distinguished,

and Moraes the lexicographer of the Portuguese language

belonged to Pernambuco. Portugal is poor in dramatic

literature, but one of her most distinguished comic poets

was the Brazilian Silva, who afterwards fell a victim to the

inquisition of Lisbon. In epic poetry, on the other hand,

Portuguese literature is rich. Brazil claims the authorship

of two of its most beautiful poems of this class, the

Cararmtru of Ourao, and the Uruguay of Gama. The best

of the minor poets is Gonzaga, whose collection of lyrics is

weU known uuder the title of Marilia de Dircio. Little

inferior to him is Souza Caldas, whose translation of t&e

Psalms denotes a talent of the first order. Claudio,

Avarenga, Gregorio de Mattos, Euzebio de Mattos, Gusmao,

in former times; and more recently, Odorico, Mendes,

Borges de Barros, Domingos Magalhaes, Marquis of

Paranagui, A. de Macedo, Porto Alegre, Barbosa, and

others are well worthy of notice as lyric poets. . .

Religious eloquence was formerly much cultivated in

Brazil, and Vieira is one of the most original and eloquent

preachers known. In more recent times Antonio Carlos

and Montalverne deserve particular notice. In the natural

sciences Frei Leandro, Arruda, Camara, and Jos^ Bonifacio

de Andrada are known for their works and discoveries.

In sacred music Josi Mauricio, a mulatto, left composi-

tions of merit that were executed in the chapel of D. John

VI.

The Brazilians have a natural taste for music, and an

Italian theatre, maintained with but little interruption in

Rio do Janeiro, has assisted in improving and refining this

taste. The old-fashioned Brazilian instrument, which was'

a particular kind of guitar, has almost disappeared from

the large cities, but is still frequently employed in the pro-

vinces to accompany the modinhas (romances) which are

peculiar to Brazil, and which have a particular style.

The school of the fine arts of Rio de Janeiro has pro-

duced some good but no remarkable painters. Of late,

however, the most promising artists have been annually

sent to Italy at the public expense to prosecute their studies

in that country.

The Brazilians are in general hospitable, generous, and NatloMl

charitable, endowed with great pride and vanity, and ''""'*•

susceptibility of character, and are easily led away by

flattery. The unlimited power they exercise over the

African slaves, and the colonial system from which they

have but a short time been freed, the imperfect religious

education, the facility with which they can live in abund-

ance at small cost, while the climate enables them to

dispense with many things necessary in other countries,

the enervating effects of the hot atmosphere, all combine

to stimulate the qualities and vices which we must expect

in this people.

There is in the Brazilian national character, with great

mildness and generosity, a certain tendency to vindictive-

ness. Homicides for the sake of vengeance alone are

proportionally as numerous in Brazil as in certain countries

of Europe ; while the crimes against property are much
fewer. The greatest number of homicides, however, takes

place in the most backward provinces of the centre and
north.

,

The Roman Catholic religion predominates in Brazil,

and although there are enlightened men among the clergy,

a great number of the priests are ill educated, and the

iii«titution of celibacy keeps the members of the nnncipal
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families from entering tTie profession. Such is the want

of priests that the Government finds itself obliged to send

to Italy for them. Among educated classes the spirit of

materialism of the French writers of the 18th century

made great progress, but a considerable reaction has lately

taken place. The lower classes, above all in the interior,

are still deplorably superititious.

In several of the provinces contentions have arisen of

late years between the church and freemasonry, and the

excommunication of the members of the craft and the

closing of the churches to which they belonged have

awakened religious discussions and agitations. The Jesuit

priests were expelled from the province of Pemambuco in

1375, and the bishop of that diocese, tried before the lay

tribunal, was condemned to fine and imprisonment.

Manu/ac- Brazil is not specially i manufacturing country, and its

tares. national industries of mining (with smelting of the metals),

collecting and polishing precious stones, and salt making,

already referred to, with tanning and hide working, have

the widest range. The state has, however, encouraged and

in some cases subsidized special manufactures which were

of value in developing the resources of the country.

Among these seventeen foundries, manufacturing engines

and agricultural implements, have supplied a great national

want. The home hat factories of Brazil have now all but

superseded the imported hats by their products. In almost

every city there are manufactories of soap, oil, and candles,

which are made, not only of stearine and tallow, but of

wax, and in the north from the valuable Carnauba palm.

Rum distilling is largely carried on in the sugar districts,

and eigars are extensively made, especially at Bahia.

Gold and silver smiths -ai-d jewel workers are foremost

among the delicate handicraftsmen, and excel in their

workmanship.
There are now two cotton-cloth factories in Rio, five in

Bahia, two in Minas, and several in S. Paulo, and this

branch cf industry is extending.

Ship- Ship-building is diligentlyprosecutedin many of the ports,

biillLag and Rio has launched several fine iron-clad vessels from

the navy yard. A law passed in 1871 enabled Govern-

ment to subsidize companies for the construction of more

commodious docks, and these have been begun in Rio,

Bahia. and MaranhaOj at Santos in S. Paulo, and at

Paranagu4 in ParanA.

rishcriej. Whale-fishery is carried on to some small extent from

the ports of Bahia and Sta. Catharina. The fine coastal

fisheries are not yet taken advantage of to nearly their full

power; on the other hand, large quantities of dried cod-fish

are imported. On the upper Amazon and its tributaries

a considerable quantity of oil is collected from the eggs of the

turtle, and is sent down in earthen pots containing 50 to

60 R) weight each.

Jerked beef, an important article of general consump-

tion, is chiefly prepared in the " Charqueadas " of Rio

Grande do Sul.

Somwani- The coastal and fluvial communications of the empire
'"'^'' are maintained by eighteen lines of steam-vessels, which

receive an annual subsidy from the state (amounting to

£150,000 in 1875). A North American company, keeping

up a regular traffic between the ports of Brazil and the

United States, is also aided by Government. Besides

these the ocean lines of large vessels from Britain, Germany,
and France, touch regularly at the chief points in passing

ti5 the La Plata. Almost all the navigable rivers of Brazil

have now their regular steam packets. The Amazon has

been navigated by steam for nearly twenty years ; and
since the passing of the decree of September 18G7, by
which its waters were opened to the trading ships of all

nations, direct commerce from foreign countries with the

interior ports on itn banks has begun to be developed

Within recent times the construction of railroads has

been progressing very rapidly under the Government and
in private hands. In 1867 there were but six short lines

working ; in 1873 there were fifteen distinct railways.

Three main trunk lines are being actively extended by the

state : the first called the Dom Pedro II. line, passing

from Rio de Janeiro to Minas Geraes, is being extended

thence to the head of the navigation of the Sao Francisco,

and is planned to reach the valley of the Tocantins and
Pari ; the second trunk line is designed to unite the

navigation of the Amazon with that of the Paraguay,

through the head of the valley of the Tocantins and
Araguaya; the third line, already partly executed, begin-

ning at Rio will pass through the capitals of S- Paulo and
Paran4 to Porto Alegre in Rio Grande do Sul. Many
other lines have been begun or are projected under the

superintendence of the provincial assemblies. The ordinary

roads are in an exceedingly backward condition throughout

the empire, and those which are more than rude tracks are

of very small extent. A fine macadamized road, however,

called the " Union and Industry," joins the capital with

Minas Geraes, and others extend for short distances from

the chief towns. There are also a few canals. It is but

seventeen years since the first small line of telegraph was
stretched in Brazil within the capital, but now a double

line unites the maritime towns from Pemambuco to Rio

Grande do Sul, Many other lines are being constructed,

and in June 1874 submarine telegraphic cable was com-

pleted from Europe to the Brazilian ports.

The commerce of Brazil, despite the disadvantages ComiDeiei>

against which it has had at various times to contend, has

been on the whole uniformly progressive. These disadvan-

tages consisted chiefly in the restrictions originally imposed

on the young colony by the jealousy of the mother country,

which refused to admit the Brazilian products except at

certain stated season? of the year. The exportation of

native productions to the Old World was limited to the

ports of Rio, Bahia, Olinda, and Paraiba. These restric-

tions continued in force long after analogous measures bad

been exploded in the commercial systems of other countries,

and were not repealed till the beginning of the present

century. In 1810, all the ports of Brazil were thrown

open to British goods on the payment of duty at the rate

of 15 per cent., and though this rate has been greatly

increased by the taritF of 1844, the average annual value
,

of manufactured goods imported into Brazil from Great

Britain alone, chiefly cotton, iron, woollen, and linen goods,

amounts to nearly £4,500,000.

The value of tlie impoits and e.x[iorts of Brazil in 1808 was esti-

mated at £2260 ; at has gradually int-reascd, with little fluctuation,

till at the present time the anuual value of trade is not less than
£40,000,000. The trade of the empire is mainly with Great Britair

(which sends more than a third of the imports, and receives a great

share of the exports), France, the United States, Portugal, Germany
the Argentine Republic, and Belgium. In the order of flici

value the chief exports are coffee, hides, sugar, cotton, india-rubbei

tobacco, yerba-mate, diamonds, and rum Since 1853 the value 1

1

the exports from the country has in most years been somewhat ii.

excess of that of the imports. The whole nuT^^.ber of ships em'ei

mg and leaving the Brazilian ports in recent years averages about

30,000.

See Brazilandlhc BraziUam.Rtv.Tl. P. Kidderand J C. Fletcher,

1857 ; The Naturalist on the Riicr Anwzmis, H. W. Bates, 1863 .

Travels on the Amazon and Rio Negro. Alfred R Wallace, 1853;
The Amazon and Madeira, translated by Church, Keller, 1874 ,

Explorations 0/ the Highlands 0/ Brazil, Capt. R. F. Burton, 1S69
,

Journey in Brazil, Professor Louis Agassiz, 1868; Scimlijic Results

of a Journe;/ in Brazil by Professor Louis Agassiz, by Professor

C. F. llartt, 1870 ; Climat, geologic, faune, cl gicgraphie bolanique

rfit .Bn'SiV, Emmanuel Liais, 1872; Notions on the Chorographii of

Brazil, J. Manoel de Maecdo, translated by Le Sage, 1873; Tht

Empire of Brazil at the Vienna Exhibition, Rio de Janeiro, 1873 ;

The coast of Brazil, and trade of ilt ports, Lieut. -Commr. H. H.

Gorringe, Washington, 1873; Atlas do Imperii) do Brazil, por CsJi-

dido l^ndes de Almeida, Rio de Janeiro, 1868. (E. J.)
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BRAZIL, Island of, and otlier imagiuary islands in

tte Atlantic. For a long time before the discovery of

America, the fancies of navigators or of cosmographers had
Bcattered over the Atlantic a number of islands, either

wholly imaginary, or so detached from the germ of truth

which had suggested their eristeuce as to represent no

fact in nature. Several such islands are described in the

Arabic geography of Edrisi (1153-54 a.d.), and if, passing

over more than four hundred years, we take up an atlas of

Miinster or llercator we shall find that the northern

Atlantic, instead of presenting a vast blank as in our most
recent chart.'!, is almost as full of islands and shoals as the

heaven is of stars. To our present category belongs the

island of St Brandon, -the supposed discovery of an Irish

eremite of the 6th century, of whose voyage many wonders

are related. Such also were Aniilia and the Island of the

Seven Cities, connected with another legend of uncertain

date, which described this as the refuge of' a body of

Christians, who, in flight from the Saracen conquerors of

the Peninsula, had, under the guidance of their seven

bishops, committed themselves to the wide ocean ; such

were Mat/da or Asmaide, the Isla Verde, or Green Isle

(which the natives of the Hebrides still think they see

beneath the western sun), but none more famous and
recurrent than the Isle of Brazil. The name of this island

connects itself with the red dye-woods known by that name
in the Middle Ages, a name that possibly also may have
been applied to other Tegetable dyes, and so may descend

from the Insula: Purpurarice of Pliny. Its first appearance

on a map appears to be (/. d« Braz!) in the Venetian

portulano of Audrea di- Bianco (1436), where it is found,

attached to one of the larger islands of the Azores. When
this group became better known and was colonized, the

island in question got the name of Terceira. And the

couservativB spirit of map-makers then sought a new posi-

tion for that Island of Brazd which they found in the charts

of their predoce.<!sun<, and this island grew in (imaginary)

importance anvl size. In time, better knowledge of the

Atlantic sho^ved that these must be exaggerated, but
belief in the island's existence endured.

The conservative spirit just referred to has indeed preserved in

some rhape most of the names mentioned above. Tlie name of the
Seven Cities survives as applied to a volcanic district of the Island

of .St Michael's (Azores). Antilia &t\A St Brandon^s Isle wen con-
epicuous on the inaps which were probably in the hands of Columbus
on his first western voyage. The latter name has disappeared
indeed, but the ftmner survives in a plur..l form, as applied
to the .West Indies {Antilles). So also it is probable that the
familiar existence of " Brazil" oa a geographical name led to its

bestowal upon the vast continental region of South America,
which was found to supply dye-woods kindred to those whicli the
name properly denoted, "rhe older memory, however, Buivived also,

and the Island of Brazil retained its place in mid-ocean, some
hundred miles to the west of Ireland, both in the traditions of the
forecastle and in charts. In Purday's General Chart of the Atlantic,

*'coiTectcd to 1650,"' we find the 3/ay</a indeed noted as "very
doubtful, "-but "Isle Verte or Qrccn Rocle" {H' 48' N. lat., and
26''10'W. long.) with the remark, "Existence lately confirmed ; "and
•• Brtizil Hock (high)," with no indication of doubt, in 51° 10' N. lat.,

15" 50' W. long. In a chart of cxu-rcnts by the late Mr Findlay,

dated 1853, these names appear again. But in his 12th edition of

Pmxlay'a 3^cmoir Descriptive and Explanatory of the X. Atlantic

Ocean (1865^ the existence of these i-siands is briefly discussed and
rejected bj Mr Findlay, with the intimation that their names would
be entirely omitted in future editions.

Thus the oiSciai sepulture of the old tradition of the island of

Brazil took place only eleven years before the date of this article

(1876). And now the aurface of thje Atlantic, a.s represented in the
latest Admiralty charts, shows between St Eilda and Bermuda,
betwsen Newfoundland and the Azores, but one point rising above
the water, riz., tho sugar loaf of RockeUl, in 67" 35' 52" N. lat.,

13* 42- 21" W. long. (H. Y.)

BRAZIL NUTS are the seeds of Bertholletia excelsa

{B. nobilis of Miers), a gigantic tree belonging to the

natural order Lecythidaceex, which grows in the valleys of

the Amazons and generally throughout tropical America.

The tree attains an average height of 130 feet, having a

smooth cylindrical trunk, with a diameter of 14 feet 50
feet from the ground, and branching at a height of about

100 feet. The lower portion of the trunk presents a but-

tressed aspect, owing to the upward extension of the roots

in the form of thin prop-like walls surrouoding the stem.

The fruit of the tree is globular, with a diameter of 5 or

6 inches, and consists of a thick hard woody shell, within

which are closely packed the seeds which constitute the

so-called nuts of commerce. The seeds are triangular in

form, having a hard woody testa enclosing the "kernel;"

and of these each fruit contains from eighteen to twenty-

five. The fruits as they ripen fall from tlieir lofty positiou,

and they are at the proper season annually collected and

broken opcu by the Indians. From Para alone it is esti-

mated that upwards of two and a half millions of fruits,

equal to fifty milUons of " nuts," are exported annually, in

addition to the large quantities which leave other Brazilian

harbours, and Demerara, Cayenne, ifec. Brazil nuts are

largely eaten ; they also yield in the proportion of about 9

oz. to each pound of kernels a fine bland fluid oil, highly valued

for use in cookery, and used by watchmakers and artists.

BRAZIL WOOD is one of several dye woods of com-

merce which come from the West Indies and South America,

belonging to the genera Ccssalpinia and Peltophorum of

the natural order Legiiminosce. The species to which the

various v.'oods belong havo jiot been well determined, but

commercially they are distinguished as Brazil wood, Nica-

ragua or Peach wood, Pernambuco wood, and Lima wood,

each of which has a difTcrent commercial value, although

tuo'tinctorial principle they yield is similar. Commercial

Brazil wood is imported for the uso of dyers in billets of

large size, and is a dense compact wood of a reddish brown
colour, rather bright when freshly cut, IJut becoming dull

on exposure. The colouring matter of Brazil wood ia

freely soluble in water, and it is extracted for use by
simple infusion or decoction of the coarsely-powdered wood.

When freshly prepared the extract is of a yellowish tint

;

but by contact with the air, or the addition of an alkaline

solution, it develops a brick rid colour. A chemical

principle, termed brazilin, has been isolated from Brazil

wood. It crystallizes into heiogonal amber yellow crystals,

wnich are soluble in water and alcohol The solution

when free of oxygon is colourless, but on the access of air

it assumes first a yellow and thereafter a reddish yellow

colour. With soda-ley it takes a brilliant deep carmine
tint, which colour may be discharged by heating in a closed

vessel with zinc dust, in which condition the solution is

excessively sensitive to oxygen, tho slightest exposure to

nir immediately giving a deep carmine. With tin mordants

.Brazil wood gives brilliant but fugitive steam reds in

calico-printing; but on account of the loose nature of its

dyes it is seldom used except as an adjunct to other colours.

It is used to form lakes which are employed in tinting

papers, staining paper-hangings, and for various other

decorative purposes.

BRAZZA, the ancient Brattice, an island in the Adriatic,

off the coast of Dalmatia, in tho circle of Spalatro, and
eight miles from that city. It has an area of 170 square

miles, and a population of 15,500. The surface is rugged

and mountainous, but is industriously cultivated, and its

wine is accounted the best in Dalmatia. It produces also

oil, figs, almonds,, and saffron ; but the corn crop scarcely

supplies the wants of the inhabitants for three months.

There are about twelve or thirteen hamlets in the island,

the most important being San Pietro, Neresi, Bol, and

Milna.

BREAD. See Babino, vol. iii. p. 250.

BREAD-FRUIT. This most important food staple of

the tropical islands in the Pacific Ocean is the fruit of
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Arlocarpus incua (nat. ord. Aiiocarpacece). The iree

attains a moderate height, has very large, acutely lobed,

glossy leaves, the male tiowers in spikes, and the female

flowers m a dense head, which by consolidation of their

fleshy carpels and receptacles form the fruit. The fruit is

globular m shape, about the size of a melon, with a tuber-

culated or (in some varieties) nearly smooth surface. Many
varieties of the tree are cultivated, the fruits of some

ripening numerous seeds, which are eaten as chestnuts
;

but in the best kinds the seeds are aborted, and it is only

these that are highly prized as vegetables. The tree is a

native of the South Sea Islands, where its fruit occupies

the important position that is held by cereals in temperate

latitudes. The fruit, which on distinct varieties ripens at

different periods, affording a nearly constant supply through-

out the year, is gathered for use just before it ripens, when

it is found to be gorged with starchy matter, to which its

esculent value is due. It may be cooked and prepared for

use in a great variety of ways, the common practice in the

South Sea Islands being to bake it entire in hot embers,

and scoop out the interior, which when properly cooked

should have a soft smooth consisteBce, fibrous only towards

the heart, with a taste which has been compared to that

of boiled potatoes and sweet milk. Of this fruit Mr A.

R. Wallace, in his Malay Archipelago, says,
—

" With meat

and gravy it i» a vegetable superior to anything I know
either in temperate or tropical countries. With sugar,

milk, butter, or treacle it is a delicious pudding, having a

very slight and delicate but characteristic iiavour, which,

like that of good bread and potatoes, one never gets tired

of." In the Pacific Islands the fruit is preserved for- use

by storing in pits, where the fruits ferment and resolve

themselves into a mass similar in consistency to new cheese,

in which state they emit an offensive odour ; but after

baking under hot stones they yield a pleasant and nutri-

tious food. Another and more common method of preserv-

ing the fruit for use consists in cutting it into thin slices,

which are dried in the sun. From such dried slices a flour

may be prepared which is useful for the preparation of

puddings, bread, and biscuits, or the slices may be baked

and eaten without grinding. The tree yields other pro-

ducts of economic value, such as native cloth from the

fibrous inner bark of young trees ; the wood is used for

canoes and articles of furniture ; and a kind of glue and

caulking material are obtained from the viscid milky juice

which e.xudes from incisions made m the stem.

The bread-fruit is now found throughout the tropical

regions of both hemispheres, and its first introduction into

the West Indies is connected with the famous mutiny of

the "Bounty," and the remarkable historyof asmallcompauy

of the mutineers at Pitcairn Island. Attention was directed

to the fruit in 1688 by Captain Dampier, and later by

Captain Cook, who recommended its transplantation to the

West Indian colonies. In 1787 the "Bounty" was fitted

out under command of Lieutenant Bligh' to proceed to

Tahiti to carry plants thence to the West Indian Islands
;

and it was after the cargo had been secured and the vessel

was on her way that the mutiny broke out, and- Lieutenant

Bligh and some of his crew were turned adrift in a small

boat- in the open sea. The mutineers returned with the

vessel to Tahiti, whence a number of them, with a few

native men and women, sailed to the desolate and lone

islet of Pitcairn. Lieutenant Bligh ultimately reached

England, and was again commissioned to undertake the

work of transplanting the plants, which in the year 1792-3

&e successfully accomplished.

A somewhat similar but much inferior fruit is produced

by an allied species, the Jack or Jak, Ariocai'pus integri-

Mia, growing in South India, Ceylon, and the Eastern

Archipelago. This tree ia chiefly valuable on account of

- P. R E

its timoer, wnicu nas <>, grain very siinilar to mahogany,
and although at first light coloured it gradually assumet
much of the appearance of that wood,

BREAKWATERS differ from piers in their^not being
necessarily adapted for commercial purposes They do
not, therefore, require to have roadways for the accommoda-
tion of traffic, or parapets for keeping water or spray from
passing over them. Breakwaters are artnicial structures

consisting generally of stones or blocks of concrete, built

or deposited in deep water. Their object is to tranquillize

those portions of the sea which they cover, and which thus

become sheltered anchorages. They may be divided intj

three classes:—(1.) Vertical or nearly vertical structures oi

built masonry for arresting the onshore progress of the wave.;,

and for either reflecting them seawards or deflecting them
laterally. (2.) Sloping structures of rubble stones dropped

into the sea from timber stages or floating barges, and hence

termed pierres perdues, having a sloping face on each side,

termed a talus or glacis. These slopes, which, after the

blocks have been consolidated, are generally protected above

low water by stones set closely together, called pitching, are

the angles of repose assumed by the loose blocks under the

influence of the waves, and vary in steepness from above

high water to below low water, where the force of waves

is least. They vary from about 1 foot horizontal to 1 foot

vertical to 7 feet horizontal to 1 foot vertical (3.) What
may be termed composite breakwaters are partly sloping

and partly vertical, and act by causing the waves to break,

and also by partially reflecting them seawards or deflecting

them laterally. The new breakwater at Aberdeen and the

Dover Admiralty pier, which acts also as a breakwater, are

examples of the Ji7-st class. Plymouth breakwater, which

rises with a general sea-slope of from 2 to 5 horizontal to

1 vertical to a height of 23 feet above high water, is an

example of the second class. Cherbourg, which slopes

from low water to high water, above which level there is a

vertical barrier nsing to 12J feet above high water, is an

example of the third class. Breakwaters, though passive,

are nevertheless real agents by which work is done in com-

bating the waves in one or other of the three modes whicli

have been defined. For further information regarding tho

design of breakwaters and the details of their construction

see Harbours.
BRECHIN, a parliamentary burgh of Scotland in the

county of Forfar, 7J miles W. of Montrose, and connected

by a bfanoh-line with the Caledonian Railway. It la

situated on an abrupt declivity on the north bank of the

River South Esk, here crossed by a stone bridge of very

early date. The principal buildings comprise the parish

church (with steeple and spire 128 feet high)—forming part

of an ancient and uncompleted cathedral, of Gothic archi-

tecture,- which has been injured by modern alterations,

several other churches, a town-house, the public and Smith's

school, a mechanics' institute, and an infirmary. The
diocesan library hall of the Episcopal church contains an

extensive and valuable coUection of books, many of them
presented by Bishop Abernethy-Drummond, and about

2000 by the late Bishop Forbes, who erected the building.

Some ruins remain in the " vennel " of the Maison Dieu,

or hospitium, founded by WiUiamof Brechin in 1256. The
most remarkable edifice, however, is the round tower,

situated in the churchyard near the cathedral This tower

is similar to those so common in Ireland, but in Scotland is

only rivalled by the tower at Abernethy. Like similar

buildings, it contains no stair, and the only access to tha

top is by means of ladders placed on wooden floors, which

rest on circular stone projections within the tower. The
height from the ground to the roof is 86| feet, the inner

diameter within a few feet of thfe bottom is 8 feet, and the

thickness of the wall at that part about 4 feet; the circnm-

;
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fereuce is very near 50 feet ; the inner diameter at top is

6 feet 7 inches, the thickness of the wall 2 feet 10 inches,

and the circumference 38 feet 8 inches. These proportions

give the building a high degree of elegance. The top is

roofed with an octagonal spire 18 feet high, which makes

the whole height of the building 101 feet 9 inches. Brechin

Castle, which was a place of some strength during the Wars

of the Independence, now a seat of Lord Dalhousie, lies a

little 10 the south of the town. There is a public park

near the town, and two large nurseries. There are three

extensive power-loom linen factories (one of them a build-

ing of much taste), two bleach-fields, two distilleries, a

brewery, and a paper-work ; and extensive freestone quarries

cxKt in the neighbourhood. The iown is lighted with gas,

and ati ample supply of water has been introduced at great

expense. Weekly markets are held on Tuesdays ; and

statutory fairs for horses, cattle, and sheep are held at

Trinity Muir, about a mile north of the town. Brechin

unites with Montrose, Arbroath, Forfar, and Bervie in

returning one member to parliament. The population of

the parliamentary burgh was in 1871, 7959; and of the

loyal burgh, 5083.

Brechin is a place of great antiquity, and was chosen by the

CuMees as the site of one of their convents. It is said to have been

burned by the Danes in 1012. In 1150 it was erected into a bishopric

tyDavidl. In 1572 James VI. gaveagrant for founding a hospit.il

in the burgh, which still supplies tlie niaeistnites with' funds for

charity. Iq 1645 the town and castle were harried by the marquis

of Moiitrose. Msitland the topographer and Gillies the historian

of Greece were natives of Brechin.

BRECON, or BRficKNOCKSHiRE, an inland county in

South Wales. Its greatest length from south to north is

about 53 miles, and its greatest breadth from cast to west

about 46 miles. It possesses an area of 719 square miles,

or 400,158 acres, and is thus the fourth largest county in

NVales. It is said to have derived its name from Brychan,

a Welsh prince, who flourished in the fifth century.
' The Old Red Sandstone is the principal geological forma-

tion in this county, and occupies the whole of the central

portibn from east to west. Along the southern boundary
there extends a narrow belt of carboniferous limestone,

millstone grit ("farewell rock" of the miners), and the

outcrop of the coal beds,—together forming the northern

rim of the coal measures in the great South Wales coal-field.

At Clydach in Llanelly, Brynmawr, Hirwaun, and a few

other places on the south-eastern border of the county,

there are extensive iron-works. The narrow projecting part

of the county to the north, lying between Radnor and
Cardigan, is occupied by the Upper and Lower Silurian

beds ; and there is a somewhat singular narrow peninsula

of the former projecting into the Red Sandstone for a dis-

tance of ten miles, in a S. W. direction, and terminating at

about five mUes north of tho town of Brecon. A belt of

limestone extends from the town of Hay on the east, and
passing in a S.W. direction through the town of Brecon,

terminates at the Brecknockshire Van. A prominent band
extends along the border of the Old Red Sandstone on the

;N.W., where it joins the Silurian beds.

The general aspect of the county is mountainous, and
•the scenery is marked by beauty and grandeur. A chain

of the loftiest mountains in South Wales completely

encircles the south, composed in the east of the Black

Mountains, 2545 feet in height, and the curious Sugar
Loaf rising to the height of 17C0 feet. On the west of

Br,,cknockshir6 are the Van and Talsarn mountains 2596
feet, and Mount Capellante 2394 feet in height ; while

the centre of the crescent is occupied by the masses of the

Brecknockshire Beacons, the highest point of which, Cader
Arthur, or Arthur's Chair, attains an altitude of 2910 feet.

In the north, a range of barren hills, called Mynydd Bwlch
Groes it the most westerly end and Mynydd Epvnt

towards the east| enters the boundary of the county at a

sh&rt distance from Llandovery in Carmarthenshire, am"

extending in a N.E. direction, terminates near Bui'th.

Of the valleys the most distinguished for beauty is tha

of the Usk, stretching from east to west, and dividin:

the county into two nearly equal portions. The Wye i:

the chief river, and forms the boundary on the N. am
N.E. from Rhayader to Hay, a distance of upwards c

twenty miles ; while the Towy, the Afon Claerwen, and the

Elan separate the county from Cardigan and Radnor on the

N.W. and N. The Usk rises ju the Carmarthenshire Var
,on the west, and flowing in a direction nearly due east

through the centre of the county, collects the waters fron-

the range of the Beacons in the south, and from Mynyd(i

Bwlch Groes and Mynydd Epyiit in the north, by means of

numerous smaller streams (of which the Tarell and the

Honddu are the most important), and enters the county of

Monmouth near Abergaveny. The Taft", tlie Uepstau, and

the Tawe, all rise on the south of the Beacon range, and pass

ing through Glamorganshiic, flow into the British Channel.

Llyn Safaddu, Llangorse Lake, or Breckinioc Mere, the

largest lake in South Wales, is situated at the foot of the

Black Mountains, and within tha county. It covers an

extent of nearly 1800 acres, and is about two* miles long

by one mile broad. Upon an artificial island in the lake

traces of habitations raised on piles have lately been dis-

covered, together with the bones of red deer, wild boar,

and Bos longifrons. Tradition affirms that beneath the

lake is a submerged town, which Las been rashly identified

with the Roman station Lovaitium.

The climate is moist, but temperate and salubrious ; and

the soil of the valleys, often consisting of rich alluvial

deposits, is very fertile. The cultivated crops consist of

wheat, oats, barley, rye, turnips, pease, potatoes, and

vetches ; of these the gfeater part is consumed within the

county. The uplands are chiefly in pasture, and are stocked

with sheep, cattle, and ponies, which with wool, butter,

and oak-bark, form the staple of a considerable trade with

the adjoining English counties, and with the iron district?

lying to the south. Tho farms are generally small, but arc

well cultivated in tho lower parts of the county. The
highland occupiers are a very humble, hard-working class

of men. It is calculated that about two-thirds of the lands

in the county are enclosed.

Brcconshire is intersected by the Mid Wales, Brecon,

and Mcrthyr Railway, and a branch of the London and

North-Western, by means of which there is ready com
munication with all parts of the kingdom.

The principal towns are Brecon, Builtb, Crickhowel,

and Hay. The county returns one member to parliament,

and has done so since 1536. The pohtical influence is

chiefly in the hands of Lord Tredegar and Sir Joseph

Bailey. Constituency in 1875, 3574. Rents in the

valley of the Usk and around Brecon are high, but on the

mountain lands very low ; jt would be deceptive to give

an average per acre. The annual value of roal property

paying income-tax is i£31u,208. The population of the

county by the last census was 69,901, giving an average

of 83 persons to a square mile, or 7'68 acres to each person.

Of the total number 29,928 were males, and 29,973

females. The number of inhabited houses was 12,617,

giving an average of 17 5 inhabited houses to a square

mile, and 47 persons to each house. The following returns

show an increase of population amounting to 34 per cenk

during the last fifty years :

—

1821 43,826

1831 47,763

1841 66,603 , 1
1851 61,474 r
1861 61,627
1871 „ 69,m.
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The Welsh language is still that of the peasantry and

uiiddle class, and the members of the Church of England

are largely out-numhered by the Baptists, Calrinistic

Methodists, and Independents.

Brecknockshire formed part of the territory of the

Silures, and its occupation by the Romans could never

have been very complete. After their expulsion the district

(Brycheiiiiog) was ruled by native princes and was the

scene of many a border struggle. Many of the castles

which are scattered over its eastern border had their

origin at this period ; and some of them may be regarded

as advanced posts erected by the English during the wars

which preceded the formation of Offa's Dyke. Subse-

quently, when' Bernard de Newmarch and his Norman
followers obtained possession of the country, they were

converted into . regular fortresses, by which the neighbour-

hood was kept in awe, and the mountain passes defended.

The district between Brecon and Builth was,the scene of

the last struggle between the English and Llewelyn in

1282, when the Welsh chieftain was defeated and slain.

Since that -date Breconshire has not been associated with

any important historical events, unless we include among
tbera the raids of Owen Glyndwr. It formed part of

tbo Welsh Marches until their union with England in

1532. Among the eminent natives of the county may be

mentioned Sir David Gam (Shakspeare's Fluellen), who
lost his life at AgincoUrt while defending Henry V. ; the

ill-fated Henry Stafford, duke of Buckingham; John Penry
("Martin Marprelate ") ; Henry Vaughan, the poet; Dr
Hugh Price, founder of Jesus College, Oxford ; Thomas
Howel, bishop of Bristol (less known than his brother^ the

letter writer) ; Theo. Jones, historian of the county ; and
Mrs Siddons.

Brecoic, or Brecknock, the capital of the county of the

same name, a market and borough town, 145 miles N. by
W. from London, picturesquely situated in a fine open
valley, at the confluence of the Honddu and Tarell with
the Usk, and nearly in the centre of the county. It is sup-

posed to occupy the site of the Roman station Bannium,
but it is more probable that it was partly constructed with
materials drawn from that spot, which lies to the W. of

the prese:;*; town, on the Via Julia Montana. There are

three main streets, with several smaller ones. The houses
are for the most part constructed of stone, and are gene-

rally well built, Brecon has a fine cruciform church (Early

English in style), which has b.'^en restored by Sir Gilbert

Scott. There are two other churches, and two Indepen-
dent, two Baptist, and one Calvinistic Methodist chapel.

The corporation consists of a mayor, recorder, four alder-

inen, and twelve councillors. The borough has returned

one member to parliament since 1536, Constituency in

1875, 813. The assessed taxes }-ield annually £1259, and
the annual value of real property paying income-tax is

£24,9'11. There are weekly markets, and several fairs in

the course of the year. The quarter sessions and assizes

are held here. Brecon has a foundation called the College

of Christ Church, of which the bishop of St David's is tx

officio dean, but after the death of its present oflicers its

revenues will devolve to the ecclesiastical commissioners
and be appropriated to ecclesiastical uses. The ruins

of the ancient castle are enclosed in the beautiful grounds
of the Castle Hotel, and though unimportant in them-
selves, derive an interest from their connection with
the Fitzwalters, do Braoses, do Bohuns, and Staffords,

successive lords of Brecon. The principal fragment now
remaining is Ely Tower, so called from its having formed
the prison of Morton, bishop of Ely, where he concertedj

with his custodian, Henry Stafford, duke of Buckingham,
the dethronement of Richard III., and the union of the

houses of York and Lancaster. There are some fine

Roman and other remains in the immediate ricinity.

Population of municipality iu 1S71, 5843; inhabited

houses, 1172.

BREDA, a town of HoU.ind in the province of Xorth
Brabant, and capital of a circle, is situated in a marsJiy

plain on the Merck, 24 miles S.W. of Bois-le-Duc, and 30
N.N.E. of Antwerp. It is strongly fortified and defended

by a citadel (rebuilt by William IIL of England), and tho

surrounding district may be laid under w.iter when required.

The town is well built, with wide and well-paved streets, is

intersected by several canals, and has a fine quay, a tuwn-

hall, an arsenal, an observatory, an orphan asylum, a

cathedral, and several Roman Catholic and Protestant

churches, one of the latter having a spire 362 feet in

height. It has also a Latin school and a military academy,

and manufactures of linen and woollen goods, carpets, h.''--,

beer, and musical instruments. Population (1869), 14,172.

Breda obtained municipal rights in 1252 from Heniy, but v. a?

not siiiTOunded \rith walls till 1531. The old castle, wliich had "been

built in 1350 by Jan Van Polanen, was restored about the sane
time. In 1696 William Prince of Orange and king of Kngland
caused the erection of the new castle, AvLich was regarded as one of

the finest buildings of the period. It was afterwards the tesidcuco

of Charles II. in his exile, and iisnowthc scat of the military acudtrmy.

The to^^^l was captured by the Spaniards in 1581, by ilamice of

Orange in 1590 ; again by the Spaniards, under Spinola, in 1625 ; and
by Henry of Orange in 1637. It was finally ceded to Holland by
the treaty of "Westphalia in 1648. Duiing the wai-s of the French
Revolution it was taken by Dumomiez iu 1793, and again by
Pichegi-u in 1796. lluch of its celebrity is due to the various

political congresses of which it has been the scene. In 1566 the

nobles of the Netherlands foi"med there the league known as the Com-
promise ; in 1575 a conference was held between the ambassadors of

Spain and those of the United Pro^-iuces ; in 1667 a peace was
signed^ between England, Holland, Fi-auce, and Denmark ; and in

1746-7 the representatives of the same powei-s met in the touu to

discuss the terms of another treaty.

BREDA, Jan Van, a Dutch painter, was the son of

Alexander Van Breda, an artist of considerable merit, and
was born at Antwerp in 1683. He imitated the style of

Wouvermans and Breughel with such dexterity, that eveu
connoisseurs are often unable to distinguish his copies cf

their pictures from the originals. He visited England,

where he was so well employed, that in a few years he was
able to retire to his native country with a competency.

The earl of Derwentwater was one of his chief patrons.

He died at Antwerp in 1750.

BREDOW, Gabriel Gottfried, aGermaahistorian and
professor in the university of Brcslau, was born at Berlin

in 1773. He is known in England by his Manual c'

Ancient History, which was translated into English iu

1827 ; Researches on History, Gio<;rapht/, and Chronology ;

and his valuable Historical Tables, which come down to

1811. This last work was translated into English by
Major J. Bell, who continued the tables down to 1820,

and produced a popular and very useful work. Bredow
died in 1814.

BREEDS AND BREEDING.^ The word breeds is

usually applied to the varieties of domesticated animals

onlj-, but since the phenomena presented under cultiva-

tion by all classes of organisms are entirely similar in

character, and since, moreover, much of our knowledgs
on the subject has been gained from botany and horticulture,

we shall include, under the one term breeds, tho varieties

of domestic animals and of cultivated plants. The natural

and simple definition of breeding would be the art by
which breeds are produced. But here the objection arises,

that in this definition too muoh is assumed. It may be
argued that our domesticated animals and plants are each

* Many of tho facts and arguments contained in the present artic]«

are taken from Mr Darwin's work. The Vanation of Animals and
Plants uiuicr Domestic/^tion, )S68, and 2d. cd. 1876 ; »nd in most
instancss It has not bo«a considered necessary to give the references.
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identical with a wild protot3'pe either living or extinct,

and that man has merely deprived them of liberty and re-

gulated their environment and propagation in the manner
most advantageous to each kind. At the present day,

when the whole range of biological thought is so largely

permeated by the principles of the doctrine of evolution,

this objection will probably not be advanced. Yet, when
it is remembered that such an authority as CoL Hamilton
Smith held the belief that each breed of dog had its wild

prototype, it appears necessary to modify the definition above

given. Let it be said that the art of breeding consists in

changing the conditions of life and regulating the repro-

duction of animals and plants.

Since a breed is a domestic variety, it implies the existence

of a group of individuals marked off from their congeners

by the possession of certain characters which are transmitted

to their offspring. It is this transmission of peculiarities

which is the essential characteristic of a breed ; for ^ny

collection of domesticated organisms could be divided into

groups of individuals distinguished by certain points, but

such groups would not necessarily ~form breeds. It is evi-

dent, then, that the law of heredity which a.sserus that " like

begets like" must hold good, or the existence of breeds will

be an impossibility. Again, if it were absolutely true that

like begets like, that is, if the offspring were in all cases iden-

tical with the parent, it is evident that neither by man's inter-

ference, nor by the operation of nature, could a breed or race

arise. It seems, then, that were it not in the nature of all

organic beings to reproduce their kind in the manner formu-

lated in the principle of heredity, and were it not for the

continuous slight infringement of it expressed by the prin-

ciple of variability, breeds could not have arisen. It is

therefore necessary to examine these two principles as port

of the subject under consideration.

Whatever views we may entertain respecting the origin

of our domestic animals and plants, there can be no doubt

as to the matter of fact that breeders have always proceeded

on one principle,

—

select the best individ-ualt til each genera-

tion and pair them. Now we have found that the qualities

of organic beings (forming in a certain sense the material

on which the breeder has to work) can be generalized Under

two principles—heredity and variability. And in the same

way the art of breeding is itself capable of a kind of gene-

ralization under the principle of selection. There are thus

three great principles or laws—heredity, variability, and

selection,—the last relating to the art of man, the other

two to those qualities of organic beings which render the

art practicable.

Heredity.—The simplest form of heredity is found

amongst those organisms which reproduce their kind by

division into two parts similar to each other. This process

is illustrated by the fission of a Monei'on. The next ad-

vance in complexity of reproduction occurs when the two
portions into which the organism divides are dissimilar to

one another ; here the process by which both portions

ultimately assume the form of the parent is not one of

siitiple nutrition, i.e., of formation of tissue like that already

formed. The process by which man propagates some of

his cultivated plants is one of artificial reproduction by
fission. For instance, a cutting or part of a shoot, or even

a leaf (as with Begonia), if placed in suitable soil, will re-

produce the original plant in all its minute details. We are

here face to face with the mystery of reproduction ; for we
have the ever wonderful fact that in a few cells lies dormant
the vital impetus which enables them to produce from inor-

ganic pabulum a' most complicated structure, which in its

totality is utterly unlike themselves. And this example

shows us, moreover, how essentially the same are sexual and
asexual reproduction ; for there is no intrinsic difference

between reproduction from a small part s.-tificially separated

-from a simple foliar organ (a leaf) and the same sequence oi

growth originating in a small portion naturally segregated

from a transformed.foliar organ (the ovary). The condition?

of growth are not the same in the two cases, and there all

essential difference ends ; for the broad distinction which

the ccagress of two individuals in one case appears to

make is swept away by the facts of Parthenogenesis. In

the lowest of living things we have seen that growth and
reproduction are almost identicil aspects of life. And thi:>

connection is not less close among higher organisms ; as Mr
Herbert Spencer observes,—" When in place of its lost claw

a lobster puts forth from the same spot a cellular mass, which,

while increasing in bulk, assumes the form and structure of

the original claw, we can have no hesitation in ascribing

this result to a play of forces like that which moulds the

materials contained in a piece of Begonia leaf into the

f^hape of a young Begonia. In the one case as in the other

the vitalized molecules composing the tissues show their

proclivity towards a particular t .rangement ; and whether

such proclivity is exhibited in reproducing the entire form

or in completing it when rendered imperfect matters not.'"

The main fact of inheritance is so obvious that it is apt

to be forgotten. Mr Darwin remarks,—" It is hardly

possible, within a moderate compass, to impress on those

who have not attended to the subject the full conviction of

the force of inheritance, which is slowly acquired by rearing

animals, by studying the various treatises which have been

published on the various domestic animals, and by con-

versing with breeders."^ Certain peculiarities have

appeared only once or twice in the history of the world,

but have reappeared in children or grandchildren of the

individuals so characterized. Thus Lambert " the porcupine

man," whose skin was covered with warty projections,

which were periodically moulted, had all his six children

and two grandsons similarly affected. The most striking

cases of inheritance have, as in this initance, been observed

in miu ; but the very existence of the numerous breeds of

domestic animals is clear evidence of the possibility of the

transmission of every kind of peculiarity. For instance, it

is believed that the varieties of the domestic pigeon

amount to at least 150, and these races differ from each

other in many ways, and all breed true to their kind. Some
very curious peculiarities have beeu perpetuated. A race

of cattle called " Dutch buttocked " was formed in

Yorkshire by selecting'in each generation the animals with

the largest hinder-quarters. When the breed began to be

established it was found that the large size of the calves'

hind-quarters increased the dangers of parturition to a

considerable extent. This case is interesting as showing

that hurtful peculiarities may be inherited just as readily

as those which are beneficial, and as bearing witness to the

improbability of the view that there is an innate tendency

to vary in the right direction. The terrible strength of

inheritance exhibited by disease is a fact which is only too

well established in the case of man ; and in the maladies of

domestic animals the same law holds good. It appears that

nearly all the diseases to which the horse is subject are

hereditary,—for instance, contracted feet, curbs, splints,

spavin, founder, and weakness of the fore legs, roaring or

broken and thick wind, melanosis, sijecific ophthalmia, and

blindness, and even such habits as crib-biting and jibbing,

are all plainly hereditary. The fact that any, even the most

complex combinations of qualities are capable of hereditary

transmission, is, perhaps, more forcibly brought home by
considering the monetary aspect of the art of breeding,

than by the fullest collection of special instances. As Mr
Herbert Spencer remarks :

—" Excluding those induction

' Principles of Biology, London, 1863,
]

* Cp. eit., vol. ii. p. t.

. 181.
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tkat have been 80 fully verified as to rank with exact

science, there are no inductions so trustworthy as those

which have undergone the mercantile test. When we have

thousands of men whose profit or loss depends on the

truth of the inferences they draw from simple and per-

petually repeated observations ; and when we fin that the

inferences arrived at and handed down from generation to

generation of these deeply interested observers has become
an unshakeable conviction, we may accept it without hesi-

tation. In breeders of animals we have such a class, led

by such experiences and entertaining such a conviction

—

the conviction that minor peculiarities are inherited as well

•s major peculiarities. Hence the immense prices paid for

successful racers, bulls of superior form, sheep that have
certain desired peculiarities."' Not only are slight and
gradual changes inherited, but in some cases sudden and
well-marked variations are strongly transmitted. The case

of the Niata cattle is now well known ; a similar case

is recorded of a rabbit bojn with only one ear, from which
a breed was formed which steadily produced one-eared

rabbits. These remarkable cases of sudden and large varia-

tion being inherited are closely allied to the stdl more curious

phenomenon of the inheritance of mutilations. The most
striking cases on record are those of Brown-S^quard.^ ' In
his experiments on the inheritance of artificially produced
epilepsy he found that guinea pigs, after having undergone
section of the sciatic nerve, often nibbled off portions of

their hind legs in consequence of the anaesthesia of those
parts. Now the oflspring of these self-mutOated animals
were in thitteen cases born without toes. To appreciate

the true value of this case it must be noted that Dr Brown-
S^quarJ has for thirty years kept guinea pigs, and has had
many thousands under observation, and not a single case of

congenitally toeless animals has occurred excepting among
the ofTspriag of mutilated parents. In spite of the uni'

versal tendency towards the transmission ofthe form and
qualities of the parents to the offspring, t^iere occur capri-

cious' and inexplicable lapses in inheritance. It is not
possible logically to distinguish a want of inheritance

from a case of variation ; but when the difference between
the offspring and the parent consists merely in the absence
in the former of a quality possessed by the parent, it may
be more conveniently classftd as a want of inheritance than
as an instance of variation. Although a weeping or pen-
dulous habit in trees is iti gome cases stronglj inherited,

in other instances the wanv of inheritance is equally well

marked. Mr Rivers sowed above 20,000 seeds of the weep-
ing ash, and not a single seedling was in the least degree
pendulous. M. Borchmeyer has also observed the samfe fact

in Germany. In all cases it must be remembered that the
form and qualities which the offspring of at animal or

plant will assume when fully developed are not solely

dependent on the nature of the hereditary impetus with
which it starts ; the initial tendency Ls as it were calculated

so as to impart under certain conditions a certain form to

the organiamj If the conditions change, the i litial ten-

dency will not lead to the proper hesult ; and it is to be
noted that the apparent amount of alteration in the con-
ditions is no measure of the amount of effect produced on
the organism. For instance, none of vhe English breeds of
sheep can be kept pure in France, the lambs of even the
first generation lose vigour as the heat of ths summer
coines on, and the breed becomes absolutely d generate.
It is extremely curious that the force ot inheritance which
SPems all powerful in England should give way sc utterly
onder such a slight change of circumstances.

' PrixcipUs cf Biotegy. 1854, No. 10, p. 242.
• Pnc. Roy. 3oc., No. 287 ; Brit. Assoc., 1870 ; Lancet,3ui. 1876.

I". 7.

The method by which a breed was formed, ctanbuiing

the valuable qualities of the English sheep with a consti-

tution fitted for the French conditions of life, is most
instructive, and is a triumph of thoughtful and scientific

breeding. The successful altaitunent of this end is due tc
M. MaUngi^-NoneL He found that the offspring of a ctoe»

between a pure English ram and k French ewe icherit

the desirable form of the sire, but, unfortunately, also his-

undesirable constitution. He accordingly paired a ewe
taken from a border district, and therefore intermediate-

between two breeds, with a similar interraediate ram. H»
thus produced a sheep " combining the four races—Berry,

Sologne, Merino, and Touraine . without decided char-

acter, without fixity, . . but possessing the merit of being
used to our climate and management." ^ It was now found
that the lambs born of this mongrel ewe by purely-bred

New Kent rams combined the English form with the.

French constitution, and transmitted this desirable com-
bination to their offspring, and in this way the " Charmoise

"*

breed was produced.

In this instance it seems as if the tendencies supplied by
the ewe formed so discordant a combination that no strong

tendency resulted for any of the French forms to appear,

so that the form of the English ram was strongly impressed
on the offspring. On the other hand, the constitutional

tendencies coming from the mother's side were not dis-

cordant, but united in impressing the French constitution

on the offspring. This case is instructive as establishing

the possibility of an important kind of acclimatization,

and as bearing on a somewhat exceptional phenomenon of

heredity, namely, that when both parents exhibit a given

character strongly, the offspring do not inherit it so surely

as when ime, parent only is especiaOy well characterized.

Thus a successful breeder of laced Sebright bantams says,

—

." I am confident that those that are best laced frequently

produce offspring very far from perfect in their markings,

whilst those exhibited by myself which have so often

proved successful' were bred from the union of heavily

laced birds with tho^e that were scarcely sufficiently

laced."* The class of cases just noticed is, moreover, of

.great interest as bearing on a form of inheritance which

has been named "prepotency of transmission." ^VheD
the "offspring, instead of being intermediate between the

parents, strongly resemble one of them, the latter is said

to be prepotent in transmitting its likeness. The famous
bull Favourite is believed to have had a prepotent in-

fluence on the short-horn race. It has also been obsers-ed

with English race horses thi.t certain mares have generally

transmitted their own charat ter, while other mares of

equally pure blood have allowed the character of the sire

to prevail.

In other cases a remarkable weakness of transmission of

character is found to exist. A striking instance is given

by Mr Brent. ^ It must be premised that the breed of

pigeons known as " trumpeters " is characterized by a
tuft of feathers over the beak, by a crest on the head,'

and by a most peculiar co). Mr Brent crossed a trumpeter
with another breed, and then recrossed the mongrels with
trumpeters. But it was only at the fourth generation,

when the birds had yj trumpeter blood in their veins, that

the characteristic tuft appeared, and even then the peculiar

trumpeting coo was absent
It is frequently asserted that the male is prepotent over

the female in transmitting certain characters. It has been
shown,? however, that such rules do not hold good except

(

' JoMT. Roy. Agri. Soc., liv. 1853, p. 214, tranalritad Xy Mr PuMJT.
* The rouitry Book, by W. Tegctmeier, 1866, p. 24S.
' Th( Pigfim Bock, p. 46.

' Prosper Lucas, L' HlrM. Nat., torn. ii. L 1. ch. i., and Gttrtoa,
BtuitardeneuouTig, s. 264-266.
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to a very limited extent, and in ceriain groups only, ji

frequently happens that a character existing in one of the

parents is transmitted more powerfully to the offspnng of

the sex to which that parent belongs than to the opposite

sex. The large and important subject of SKCondary sexual

characters hinges entirely on this phenoBienon. The re-

semblance between prepotency and sexual limitation be-

comes clear when we remember that where the offspring

are of one sex it may be impossible to distinguish between

these forms of heredity. The most interesting point con-

aected with secondary sexual peculiarities in relation to the

subject of breeds is, that they are sometimes found in

domesticated animals whose nearest wild congeners show

no such limitation of character. Thus in the sheep, the

males of certain races differ greatly from the females in the

shape of their horns, in the development of fat in the tail

(in certain fat-tailed breeds), and in the outline of the fore-

head. These differences are interesting because, so far as

we know, similar secondary sexual differences are not found

in the nearest allied wild species of sheep. On the other

hand, secondary peculiarities which originally distinguished

the sexes are in some cases diminished or removed by

domestication. Thus our improved breeds of pigs have to

a large extent lost the formidable tusks of the wild boar.

The existence of secondary sexual characters gives a striking

illustration of another important law of inheritance. This

law asserts that the age at which any character first shows

itself in the offspring is th» same as that at which it

appeared in the parent. Now.secondary sexual characters

—

those, for instance, presented by the male sex—have appa-

rently been developed by sexual selectioir, and this force

can only be brought to bear on variations occurring in

adult animals. If, then, the male offspring do not develop

tlie selected peculiarities until they arrive at puberty,

the ago at which it appeared in their male parent, it is

clear that they cannot differ from the female until the age

of puberty arrives. And this is well known to be the

case, for at an early age the sexes are usually indistinguish-

able by any secondary characters. (See Descent of Man,

vol. i chap, viii.)

The interesting form of inheritance exemplified by the

transmission through the female line of diseases necessarily

confined to the male sex has been already alluded to. This

latency of male characters is clearly illustrated by what

frequently occurs to old hens. It is well known that a

large number of female birds, when old or diseased, partly

assume the secondary male characters of their species.

Waterton {Essays on A'at. Hist.) gives a curious instance

of a hen which bad ceased laying, and had assumed the

plumage, "roicc, spurs, and warlike disposition of the cock.

The opposite case of the assumption by the male of female

characters is illustrated by the fact that capons sometimes

acquire the sitting instinct of the hen.

The possibility of characters existing in a latent condition

is of the utmost moment to the breeder, since upon it de

pends the possibility of reversion or atavism. Reversion ij

a matter of extreme importance to the breeder, for it is one

of the serious hindrances to the progress of his art. Since

the time of the famous Bakewell during last century, Lei-

cester sheep have been bred with the most scrupulous care,

yet grey-faced, black-spotted, or wholly black lambs occasi n-

ally appear. In this case the most careful selection has bten

necessary to battle against the tendency of the original

colouring of the sheep to reappear. And in all cases of

selection it is this tendency that has to be struggled against

by the breeder. On this principle the gardener looks over

hLs beds and weeds out the " rogues." Even from sesds

gathered from the finest cultivated varieties of the

heart's-ease (Viola tricolor), plants perfectly wild both in

flowers aiid foliage are frequently produced. The proxi-

mate cause of any particular case of reversion is utterly

obscure ; but some of the general causes may be set down.

It is fiequcLtly asserted that domestic animals or culti-

vated plants, when allowed to run wild, always revert to

the original parent fonm of the species. This assertion

appears to rest on insufficient evidence, and to be an
exaggerated statement of what is known on the subject.

Nevertheless some weight must be allowed to it. Pigs

have run wild in various parts of the world, and have every-

where acquired the general characters of the wild pig, and
the young have re-acquired the longitudinal stripes. This
last character is interesting, since it is not in any way a
direct result of the changed conditions of life, as the thicker

bristles and increased size of the tusks might be supposed

to be. Another well-established cause of reversion is

crossing. The case is exceedingly striking when the

offspring of a cross do not resemble any near progenitor,

but throw back to very remote ancestors. In illustration

may be mentioned the experiments on pigeons detailed m
the Variation 0/ Animals and Plants under Domestication

(vol. i. p. 200). There can be but little doubt that all our

domestic races of pigeons have descended from Coluviba

lima, the wild rock pigeon ; the common dovecot pigeons

exhibit the coloration of the parent form, and the most
purely-bred fancy breeds, when of a blue colour, often

show these characteristic marks. One of the above-men-

tioned experiments consisted in pairing a " mongrel female

barb fantail with a mongrel male barb spot, neither of

which mongrels had the least blue about them." It appears

that blue barbs are exceedingly rare, that the spot has been

known as a pure breed for nearly 200 years, and that a

white fantail throwing any other colour is almost an

unknown occurrence ; nevertheless the offspring from ths

above two mongrels were of exactly the same blue tint over

the whole back and wings as that of the wild rock pigeon

from the Shetland Islands. Jloreover, every characteristic

mark of the wild pigeon was repeated in their mongrel

offspring. This experiment demonstrates in the most

striking way the tendency of a cross to produce reversion.

The same result was also obtained by pairing black Spanish

cocks with hens of various white breeds. In this case the

offspring reverted to the red colouring of Gallus bankiva,

whichmay be safely ranked as the parent form of our domestic

fowls. In these instances the offspring revert to a character

originally possessed by the ancestors of both parents, and

here the cross is in no way essential to the reversion ;

it merely acts as a disturbing cause (although, probably,

no other equally strong disturbing power could be named).

In these cases reversion to a character of any degree of

antiquity may occur. In the other class of cases whers,

the character to which the offspring revert is one given by I

a single cross with a distinct variety, the tendency to re-

version becomes weaker in each generation removed from

the cross, and may ultimately be obliterated. The length

of time requisite to effect obliteration has formed a subject

of discussion. The question can hardly be answered, but

the fact that it has been asked shows at least that oblitera-

tion may in some cases be effected in a practically finite

period. In other cases even charactei-s gained in this way
by a single cross seem incapable of extermination. Fowls

have been known to exhibit a Malay character, due to a

ci OSS with that breed forty j'cars previously.

Variability.—When in any case we find the offspring

differing from the parent, we set it down at first sight as

an instance of variability. But on the discovery being

made that the peculiarities characterizing the offspring are

derived from a remote ancestor, it can no longer be so

considered, and must be attributed to reversion. Many
cases of apparent variation are due to this cause. Thus
G«rtuer declares, ai;d Lis experience is of the highest value
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oa euch a point, that when he crossed distinct species of

native plants that had not been cultivated, he never once

saw in the offspring any new character ; but that, from

tlie odd manner in which the characters derived from the

parents were combined, they sometimes appeared as if

new. It appears, therefore, that the point at which the

line of distinction is drawn between reversion and variation

depends in many cases on the state of our knowledge of

the subject. In some other points, also, the relations

between inheritance and variation are extremely intricate

and difficult to unravel. These two principles are often

Bpokeu of as 6pposed to one another. The following

c.ise shows that any definition of variability implying

that it is necessarily equivalent to a breach in the law of

heredity is incorrect. Some kinds of sheep and cattle dogs

are congenitally almost destitute of a tail ; and this Stone-

henge attributes to the fact that under the old excise laws

only those dogs whose tails had been removed were exempt

from taxation ; so that this mutilation was universally

practised until the deficiency became hereditary. The

production of a tailless breed of dogs must certainly be

considered a case of variation, yet in this case it is not a

breach of thejaw of heredity, but a remarkable instance

of obedience to that law, that is to say, of tjte transmission

of the effects of mutilation. In other cases external causes

produce some constitutional or otherwise imperceptible

changes in the parent, and these in being transmitted to

the offspring become correlated with some external or

perceptible alteration, and in this way new characters

may appear. This is undoubtedly a true case of variation
;

nevertheless, strictly speaking it is due to the inherited

effects of a caifee acting on the parent. And it seems

illogical to separate it in a radical manner from cases such

as that of the tailless breeds of dogs. Considering, there-

fore, the great difficulty in which the subject is enveloped,

it will be well to abandon theoretical considerations, and

merely to state that characters at least practically new do

undoubtedly appear in the offspring. In every group of

organisms a degree of variability, sufficient to give material

for the breeder to work on, probably existg. The Laplander

knows and gives a name to each of his reindeer, though,

BS Linnaeus remarks, " to distinguish one from another

among such multitudes was beyond my comprehension, for

thiy were like ants on an ant-hill." A. still more striking

case is that of the old Dutch florist Voorhelm, who kept

above 1200 varieties of the hyacinth, and was hardly ever

deceived in knowing each kind by the bulb alone.

These cases are important as showing that, even in nritural

objects which appear identical to the unpractised eye,

perceptible differences do exist. Man can effect nothing

until some of his stock begin to vary in the desired direction.

But horticulturists have found by experience that when any

particular character is desired, the first step is to get the

plant tQ.vary in any manner, and to go on selecting the most

variabl&i individuab even though they vary in the wrong

direction, for the fixed character of the species being once

broken through the desired variation will sooner or later

r.ppear. The great number of races of many domestic

animals and plauta^for instance, of pigeons, sheep, wheat,

ic,—demonstrates clearly their v.ariabibty in many diverse

characters. In other domestic animals, however, very few

distinct races exist
;
yet we must not conclude that these

animals have not varied. There are several causes be-

sides that of an inherent want of plasticity which may have

been at work. It will hero suffice to allude to a few of

theitr.

1. Ifany particular group his not been especially subjected to selec-

tion, the flbaence of distinct races in anch a group is no proof of want

of variability. This applies to asses (in England only).

2. If the breeder has not a large number of individuals to aclecl

from, the chance of the required variitiocs oocui ring is very small.

Hence animals kej.t in small lots do rot form races {e.g., sheep oo
small holdings).

3. If intercrossing cannot be prevented, it is obvious that a^
variety which may appear will have no cluincc uf being perpetuated,
but will be diluted down to the normal type. Tliis applies to cats,

which, from their wandering and nocturnal habit?, cannot be paired.

It may appear a truism to say that every variation musi
have a distinct cause, but it is a truism very often over-

looked. The case of twins, each born with a peculiar

crook in the little finger, is instructive, for here the con-

clusion is irresistible that the same definite, though
unknown, cause produced the malformation in the two
children. This case may also serve to illustrate the

extreme obscurity in which the causes of any given varia-

tion are hidden, and the great difficulty of investigating

them. Some general causes which induce variability may,
however, be set down.

There appears to be no doubt that organisms subjected

to the unnatural and changeable conditions implied by
domestication are more variable than those living in a state

of nature. Thus monstrosities arc comparatively frequent

among domestic animals and plants.' Domestication causes

a number of changes in the condition of life; it is therefore

of interest to determine wliich of these are the most im-

portant. Contrary to what might have been expected, change

of climate is not an impoitant cause of variation. This

is repeatedly shown by A. de Candolle in his Geographie

Botanique i and a change to a more genial climate 13

certainly not necessary, for the dwarf kidney beau, which

is often injured by our spring frosts, and the peach, which

requires the protection of a wall, have varied much in

England. (See Acclimatisation.)

In some moths the colour of the perfect insect is affected

by a change in the food of the caterpillar, but there seenii-

to be no evidence that this cause has been active iv

inducing variability in our domestic races. On the othei

hand, excess of food is pirobably an important cause ol

variability. This view was held by Andrew Knight, and

the same idea is expressed in the following remark of a
" great raiser of seeds :"—" It is a i:ule invariably with us,

when we desire to keep a true stock of any one kind of

seed, to grow it on poor land without dung ; but when we
grow for quantity we act contrary, and sometimes have

dearly to repent of it."-^ Nevertheless it appears that many
of the best varieties of fruit have not been produced under

cultivation. Thus it is asserted that some of the finest

French pears were originally found growing wild, and this

was the case with an English variety of apple. The most

interestuig fact connected wTth changes in the conditiona

of life is that the results of such changes ore capable of

accumulation. It is this peculiarity that accounts for the

fact that when new flowers are first introduced into our

gardens they do not vary. Tlius the Swan River daisy did

not break from its original colour until it had beeu

subjected to seven years of high culture. Many facta

might be given showing by what slight changes of habitat

the health and general development of animals and plants

may be affected;' but with these cases we are not especially

concerned. (See Acclimatisation.) The causes, how
ever, which induce an unstable condition of genera'

v.ariability are of great importance to the breeder. Ol

the causes not already touched on the most important is

intercrossing. In considering variations under this aspect

no attempt will be made to distinguish from trne cases

of variation the cases in which new characters are simu-

lated by combinations of old ones. In the first place, it is

probable that organisms propagated by sexual reproduction

' J. Geoffroy St Hilaire and Moquin Tandon.

'Quoted in.l'jir, under Domes., ii. p. 257.
^ Seo Var. under Ilovtes., vol, li. ell, iiiii., on "Tbe Definite AtUon

of the Coaditious ol Lvfe."'
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are jsually the ino^t liabli to variation. For here the

offspring Tias a double chance of being influenced by circum-

stances affecting the parents ; and by the concentration of

a double set of tendencies into one individual, a better

chance is given for the origin of variations produced by
combinations of ancestral characters. In the same way, to

a certain extent, a cross with a distinct variety produces a

disturbance or loss of equilibrium in the reproductive

system from which a tendency to the production of varia-

tions results. Thus Gartner asserts that seedlings from
Aianlkus barbaius, when crossed by the hybrid B. chinensi-

barbatus, were more variable than those raised from this

latter hybrid fertilized by the pure D. barbatus. Max
Wichura insists strongly on an analogous result in the case

of willows ; and KiJlreuter says that to obtain an endless

number of varieties from hybrids they should Be crossed

and recrossed. ,

|>. Some peculiarities in our domestic races are to be attri-

buted to the inherited effects of habit and of disuse.

Splints and ring-bones on the legs of horses appear to be

certainly hereditary ; and veterinary surgeons agree in

pronouncing these growths to be the result of travelling on

hard roads, and of the horses being shod. The effect.'i of

disnse are clearly shown in the skeletal characters of our

domestic races. These effects are well marked in tame
birds, which are necessarily prevented from exercising their

wings in flight. Thus in the domestic duck the crest of

the sternum is less prominent, the furculum, coracoids, and
scapulas are all reduced in weight relatively to that of the

whole body ; the bones of the wing are shorter and lighter,

and the bones of the leg longer and heavier in comparison

with the same bones in the wild duck. Closely connected

with this class of facts is the subject of rudimentary organs.

In organisms living in a state of nature the constant pres-

sure of the struggle for existence tends to keep useless

structures in a rudimentary condition. But domestication,

in removing this pressure, does away at the same time with

the principle of economy of growth ; and accordingly, we
find that organs rudimentary in a state of nature become
developed under domestication. Thus cultivation has made
true branches out of the thorns or rudimentary branches

of the wild pear. Again, the rudimentary fifth toe on the

dog's hind foot becomes in some cases considerably deve-

loped, and forms the " dew-claw " of a few large breeds.

Correlation has probably played an important part in

modifying domestic races; for in selecting a given character

man has frequently perpetuated many other peculiarities

correlated with the first.

Fir ally may be mentioned the curious phenomena of

" analogous variation." This term is applied to those cases

in which varieties of one species resemble distinct but

allied species. Where this occurs it is probiably due to the

two forms having originated in a common progenitor, so

that modifying causes evolve similar varieties in the two

cases because of the similarity of the material which these

forces have to act ou. Analogous variation is therefore,

properly speaking, a branch of the subject of reversion, and
once more points out the close connection existing between

the latter phenomenon and variability.

In purely bred fowls of many races, birds may occasion-

ally be found closely resembling the Gallus bankiva. Here
the case is one of simple reversion, and has already been

alluded to. The production of spangled sub-breeds of

Hamburgh, Polish, Malay, and Bantam fowls is not an

obvious case of reversion to a known ancestor. It may
be due, however, to descent from the parent form of the

Gallinaceae, considering the frequency of spangled markings

throughout the order.

Selection.—Selection may be defined as the process by

which the procreators of each fresh generation are chosen

out of me preceding one. But with reference to the
formation of our improved breeds something more than

tbis is meant by the term. The modern development of

the art, which has been distinguished by Mr Darwin b»

methodical selection, always implies that the breeder has
before his mind an ideal form,—a model on which he
attempts to mould his strain. To be successful in this

respect a man must not only possess in the highest degree
the powers of discrimination, enabling him to determine
which individuals are tending in the right direction, that

is, which most nearly approach his ideal, but he must be
able to decide, in the most judicious manner, as to which
of his selected individuals ought to be paired together
The subject, therefore, falls naturally into two divisions

—

(1) the discrimination of individual differences, (2) the

arrangement of the pairing.
'

1. Discrimination of Iiidividual Differences.—The extremely fine

powers of perception and the great patience required by the breeder
might be illustrated by numerous instances. Sir John Sebright
is said to have sometimes spent several days in weighing the rival

merits of five or six birds. In Germany the merino sheep farmers
do not even trust theirown judgment,but employ professional "sheep
classifiers" to select the best of the flock for breeding purposes. Not
merely outward form, but internal and constitutional peculiarities

have been carefully attended to by breeders. Thus, Bakewell (the
first true methodical breeder of whose proceedings we have any
knowledge) bred almost entirely for the early maturity and fatten-

ing qualities of his strain ; and again, in the improved short-horn
breeds, the masses of internal fat or tallow have been increased to an
almost incredible extent.* Professor Low states,* as an instructive

instance of the limits that should bo put to the exaggeration of

any one point, that even the great Bakewell appears to have made
this mistake in causing a usJless accumulation of fat where it was
not needed. It seems that the fat mingled less with the leon

than even in the old breeds, and that it spread in layers under
tlie skin, forming cushions of fat. He quotes a writer who ob-

serves that, having with great difficult)' formed a race of cattle that
would "make fat, Bakewell left his successors under the necessity

of producing a breed that would "make lean." The same kind of

error was at one time committed with the improved short-honis,

whose progenitors were pre-eminently good milkers; here the breeders,

by attending exclusively to other qualities, have in some cases injured

the milking powers of the race. Youatt is convinced that this loss

is not necessarily correlated with rapid feeding qualities. ^ He
asserts that by careful selection a strain may be obtained (and this

has, in fact, been effected) in which the cows are first-class milkers,

and when dried fatten quickly and well.

In spite of these warnings against exclusiveness and exaggeration,

it should be remembered that the difficulties of selection are greatly

increased by attention to several points at once. An illustration ol

this may be taken fiom the less important art of fancy breeding. An
eminent fancier in speaking of the almond tumbler pigeon (a breed

having five p.oints, viz., plumage, carriage, head, bciik, and eye),

remarks that " there are some young fanciers who are over covetous,

who go for all the above five properties at once ; they have their

reward by getting nothing." Mr Darwin observes, "We may smile at

the solemnity of this precept, but he who laughs will win no prizes."

It should be remarked, however, that "fancying" is not governed

by rules identical with those which regulate breeding for economio

purposes. The fancier often has to strive after extreme abnormal
development, amounting to monstrosity ; it has often been remarked

that he will not tolerate anything short of this extreme divergence.

On the other hand the economic breeder is prevented by solid nione>

tary considerations from being misled, to any great extent, by fa.shion.

Hence^ instead of the wida differences obseiTable in "fancied"

anima a, we find a remarkable unitonnity in certain characters among
many of those bred for use. Tlius all the improved races of tlie pig

closely ri-scmble each other in their shortened lees and muzzles,

their large hairloss'bodies and small tusks. Well-bred cattlo of

several distinct races exhibit a similar convergence of character.

2. AiTangmmt of the Pairing (including crossing).—We hava

already alluded to the remarkable case in which it seems an advan-

tage to the offspring that one parent only should possess the desired

quality in an especial degree. This may be considered an eitreme

case, yet it bears some relation to the principles on which breedera

usually regulate the arrangement of the pairings. Generally speak-

ing, individuals having certain points peculiarly well developed are

matched with those excelling in other directions. It is probable

that a physiological law which would formulate the exceptional

cases above mentioned would also favour the more common practice

» Yoaatt, Cattle, 1834, p. 227, et sii,

' Demciticated Animals, 1S45, p. 378 » Vp. cit., p. 239.
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now uiiJor consideration. For it woul'l allow the transmission of

qualities from either parent, nmlisturlieil by the influence of the

other, to the offspriHg. In this part of his worii the breeder once

more finds occasion for (he utmost sl;ill and judgment ; but So dif-

ficult to formulato are the fruits of his experience that he often

eecms guided in his choice by instinct rather than by reason. Every

jievv breed must originate in a few individuals possessing some spe-

cial peculiarities. Therefore, neariy-related individuals mast at first

be matched; in other words, close "in-and-in" breeding must be

practised, or the race cannot be " fixed." In consequence-of the

uniformity obtained by pure breeding, characters otherwise unim-

portant become valuable as marks of purity of race. Thtis the dark

red colour of the Devon cattle becomes a criterion of "blood."

The advantages of in-and-in breeding have been insisted upon

hy the improvers of our domestic breeds, and some of them have

declared that no ill results follow from the practice. But in spite

of this assertion it is generally admitted that degeneration either in

constitution or in other ways does ultiniately ensue ; so that at

any cost the breeder is absolutely compeUed to admit blood from

another family or strain of the same race. In speaking of this

necessity in the case of sheep, Youatt says that tne breeder will

choose "a ram from a soil and kind of food not dissimilar to his

own, . . . with points as much resembling his own sheep as luay

be—quite as good as those in his own flock—superior if possible

in some points, inferior in none." But in opposition to Youatt

it may be argued, from the practice followed by some great poultry

breeders, that animals having the same physical characters, but

which have been kept under dilteTent'condiliona, ought to be selected

for crossing. By this meajis tone and vigour are infused into the

stock without materially altering its character. In other cases a

different plan has been followed. For instance, Colling (for what

purpose is not clear, on account of the secrecy in which he carried

out his art) crossed his short-horns with a distinct breed—the Gallo-

way. He thus produced a sub-strain or family, called in reproach

the "Alloy," but po-ssessed of great merits, which, by recrossing

with short-horns, became quite equal to the pure breed,' and

produced animals which sold for enormous prices. This method

of making one "violent" cross, and trusting to subsequent re-

crossing with the pure parent form (together with long con-

tinued selection), has sometimes been followed where some especial

Quality is required. Lord Orford's well-known attempt to infuse

pmck into hia greyhounds by means of a cross with a bull-dog is a

ca.s6 in point Stonehenge records a carefully-observed experiment

ot the same kind, which shows that the objectionable form of the

l)uU-dog can be thoroughly eradicated even in four generations. In

other cases a crosi with a distinct variety is eifected with the object

of forming an intermediate race which shall transmit its characters.

Crossing.—An. iojudiciotia exaggeration of certain

qualities, as in some cases before alluded to, has taken

place in breeding long-woolled sheep. Here the fleece has

been almost exclusivdy att^Bded to, and the quality of the

carcase allowed to deteriorate. No doubt, an improved

breed remedying this evil might have been formed by

selection, but this process would have been slow and

extremely difficult ; and, fortunately, there existed' the

readier method of forming a cross-breed race combining

the desirable characteristics of both varieties. Messrs

Druce and Pusey^ have pointed out the great increase of

profit yielded by a cross between the long and short-wooUed

sheep The following table gives in the first column the

number of Cotswolds, Southdowns, and sheep of a " cross

breed" intermediate between them, which a givsn area

will support ; the second gfves the total value of fleece and

carcase in each case for the number of animals given in the

first column :

—

Cotswold 100 £496
Southdown 120 488

Cross-breed 115 687

Crossing has, in fact, entered largely into the formation

of nearly all our improved shoep.^

In some cases the off'spring of a first cross between dis-

tinct species possess valuable qualities, 'but owing to their

sterility an intermediate race cannot be formed. If, how-

ever, the combination is valuable the cross maybe repeated

at will. The breeding of mules is a familiar example of this

method. In the same way cross-bred cattle, which though

.' Low, p. 304. ' Jour. Ho;/. Af^ri. Soc, xiv., 1853, p. i214.

* See Mr Spooner's excellent paper oq " C'ross-Breeding" In the

Jour. Hoy. Ajri. Soc, vol. xx. pt. ii.

not sterile are yet incapable of transmitting their valuable

qualities to their offspring, are bred fur the butcher by a

repetition of the first cross.

Some of the more important points in connection with

methodical selection and the modern art of breeding have
now been briefly indicated. The results obtained hava
been truly astonishing. Lord Somerville graphically

remarked that the modern sheep-breeder appeared to have
" drawn a perfect form and then to Lave given it life."

These extraordinary improvemeuts have been effected

almost within the last century ; and it may be objected

that because selection as now practised is of modern date,

the differences which characterize many races of great

antiquity cannot have been produced by man. This

objection, however, is not valid, for it can be shown that

au unnoticed and therefore unrecorded cause of modifica-

tion has long been in existence. Tbis import.int agent lias

been named " unconscious selection ," it is illustrated by
the following case.- In speaking of two flock.s of the Kew
Leicester sheep possessed respectively by Messrs Buckley

and Burgess, Youatt remarks that " both of their flocks

have been purely bred from the original stock of Mr Bake-

well for upwards of fifty years. There is not a suspicion

existing in the mind of any one at all acquainted with the

subject, that the owner, of either of them haj deviated ia

any one instance from the pure blood of .\fr Bakewell's

flock; yet tbo difference between the sheep possessed by

these two gentlemen is so great that they ha\e the appear-

ance of being quite different varieties."' 1

Now we may feel sure that neither of tliese breeders

intended to alter the character of his flod:, he merely

strove to produce the best possible New Lecester sheen

and selected those which approached his idea) most closely.

Yet owing to slightly differentstandards of exci Hence having

been unconsciously aimed at in the two cases, the import-

ant results pointed out by Youatt arose. It is an exceed-

ing remarkable fact, that changes so small as not to be

perceived by the trained eye of the modern breeder may
by accumulation produce obvious results in the short space

ot fifty years. And if such changes may occur unnoticed

under the supervision of men keenly alive to the poseibili-

tios of change, a far greater field for this kind of. modifica-

tion must have been offered before any such knowledge

was general. An unperceived divergence of character will

arise whenever men, actuated by some vague belief in

heredity, begin to select the best individuals, roughly speak-

ing, for reproductive parposes. Each man will uncon-

sciously take a standard of excellence slightly different from

his neighbours, and thus his strain will imperceptibly begin

to differ from theirs. Now there can be no doubt that an

amount of selection suflicient for this purpose must have

been practised from a very remote period. Youatt, after

an examination of the passages in the Old Testament bear-

ing on the subject, asserts that some of the best principles

of breeding werfe then understood. The antiquity of breed-

ing is also proved by certain passages in ancient Chiiiesi

encyclopedias.

The ancestors of nations at present civilized must have

passed through jtages in which they resembled the savages

of the present day ; therefore it may fairly be assumed that

customs which are found among lowly developed eavages

are of great antiquity. Now few races are more barbarous

than the Australians, yet even they take pains in the breed-

ing of their dogs, matching the finest together and pro-

viding good food for the mother in order that the young

maybe well nurtured. From a large body of similar evidence

there can be no doubt that a degree of selection suflicient

for the development of unperceived divergence has bcea

r-itShefj), p. 315.
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practised from exceedingly ancient times. The results jiro-

duced by prolonged selection of this kind may bo estimated
jn various ways. For instance, although it is certain thai
the pointer originally came from Spain, no such breed exists

there at the present day. So far as is kuown no efforts

have ever been made to modify the pointer; but every
one has wished to possess as good dogs as possible, and by
an unconscious consensus of opinion, the desire for improve-
Tuent has resulted in a slow progressive change in acerlaiu
.liriction. But the amount of divergence produced by long-

continued selection may be illustrated more forcibly by
general considerations than by special instances. The fact

that the progenitors of many cultivated plants and domestic
animals cannot with certainty be determined points out the

great divergence from the wild parent form that has been
effected under domestication. The genus Auchcnia may-

serve as an illustration. There arc four forms in this genus—
the guanaco and vicuna, found wild, and undoubtedly dis-

tinct species, and the llama and alpaca, known only in a
domesticated condition. Most professed naturalists have
looked on all four forms as specifically distinct, and have
made the assuraption that the wUd llama aud alpaca have
become extinct. But Mr Ledger appears to have proved
conclusively' that the llama is the domesticated descendant

of the guanaco, and the alpaca that of the vicuiia,—so that-

a large amount of divergence must have been effected in this

case. And as we know that careful selection was anciently

applied to thes animals, there is nothing inconceivable in

such a transformation having been effected. The power of

lojig-continued selection is well shown by the fact that, in

domestic animals and plants, the parts or qualities valued
by man have been most modified ; thus the sheep has been

prized during many ages for its fleece, the horse for its

strength and fleetness, and, accordingly, we do not find

breeds of sheep differing from each other in strength and
fleetness, or breeds of horses distfnguished by the properties

of their' hair, but on the contrary both animals have pro-

duced races characterized by differences in the qualities for

which they are valued. The same law is even more clearly

demonstrated by plants under cultivation. In the radish,

which has been esteemed exclusively for its root, it is the

latter that differs in the several varieties, while the flowers,

seed, and foliage are almost identical in all. Again, th»
varieties of the gooseberry differ much in their fruit, but

hardly perceptibly in their flowers and organs of reproduc-

tion. In some cases structures neglected by man have
varied by correlation j but allowing for this exception, they

may be said to have escaped the effects of selection, and
accordingly to have remained stationary, while the selected

qualities have gradually improved.

In attempting to frame an answer to the question

—

How much has man actually effected 1 it will be well first to

estimate the amount of modification which may be claimed

as his work, and then to measure the efficiency of the

agents by which these results are believed to have been

effected.

(1.) Organic beings resemble ea«h other in descending

degrees, bo that they can be classed in groups under groups,

—classes, orders, genera, &c. The doctrine of evolution

gives life to this arrangement and makes it truly a " natural

"

classification,—the idea of different degrees of community
of descent being added to that of arbitrary classification by

community of characteristics. Thus it happens that the

number and distinctness of the genera contained in a natural

family become to a certain extent a gauge of the amount
of divergence which the modifying causes of nature have

produced, since tho time when all the genera were united

in the parent form of their family. And by a similar

' Bull, dc la Soc. d'AccUmat., torn, vu., 1850, p. -15?,

method we may estimate the amount of divergence that

mau has effected. For instance, there can bo no doubt that

all the varieties of the domestic pigeon are the descendants
of the rock pigeon, and have sprung up under the care i.f

man during the long period of time that has elapsed sinco

their wild ancestor was first domesticated. These varieties

amoimt to more than 150 in number; and there can be no
question that, supposing them to be found wild, they would
bo grouped uudcr at least five distinct genera,—so great are

diilereuces existing amoug them. This instance gives soma
idea of the marvellous amount of modification that may
arise under domestication.

(2.) Arc the powers which man possesses of producing
modification sufficient for the work assigned to themi It

will be well to set down the assumptions which may fairly

be made in connection with this point.

First, the labours of the great breeders teach us what
enormous changes can be effected in the short space of one
man's life ; and we know that the essential principles in-

volved in the process were anciently known and followed

Secondly, we may feel certain that great divergence of

character is unconsciously produced during long continued

selection of any kind; and we know that some kind ol

selection must have existed from remote periods. Logically

considered, therefore, the possibility of almost any degree

of divergence having been effected turns in great measure
on the question of the antiquity of selection.

It is therefore im^rtant to note that an indirect kind of

selection must almost necessarily be coeval with domestica-

tion. For this can be shown to be the case with tame ani-

mals possessed by the rudest savage, who does not regulate

theii increase in accordance with even the vaguest belief in

heredity. In each litter of puppies, for instance, soma would
necessarily be destroyed, for their master would be unable

to preserve all the young ones which were produced. He
would certainly not save those which were small, feeble,

or deficient in any Valuable quality. The finest in each

generation would then be preserved, merely because it was
believed that they, individually, would be useful, and not

with any idea of "breeding." Nevertheless, it would in-

directly follow that the superior individuals in each genera-

tion would, as a rule, form the progenitors of the next one
;

that is, a kind of indirect selection would arise. If then

we can be sure that domestication, in some form, has existed

from remote times, we may feel tolerably certain that the

above-described rude form of selection must be of nearly

equal antiquity. Apart from the direct proofs on this head

which we possess in the remains of the prehistoric period,

there is a high antecedent probability in favour of the ex-

treme antiquity of domestication ; for it is certain that tame

animals are of great use to savages, and the wild progenitors

of many of our domestic creatures are rendered tame with

ease. This is the case with wild dogs, pigs, cattle, ducks,

(Sic In the case of vegetables, it appears that, in times of

scarcity, savages devour almost any berries or leaves which

they can obtain, often suffering terribly in consequence;

and in this way plants Rtall superior in nutritious qualities

would assuredly be discovered. We may, therefore, con-

clude—(1), that the domestication of animals and the cul-

ture of plants date from exceedingly remote antiquity;

('2), that a certain amount of selection must have been

nearly coeval with domestication
; (3), that some degree of

divergence of character must almost necessarily have accom-

panied selection ; and (4), that, consequently, the larqft

amount of modification claimed to have been produced by

man is a conceivable and credible result. (t. p.)

BREGENTZ, the ancient BriganiUi, capital of theetTcId

of Vorarlberg, in Tyrol, stands on a hill at the S.£. end

of the Lake of Constance. It has an old castle, two con-

vents, and an orphanage, SUk and cotton are roanafac-
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lured, and it carries on an active transit trade. It was

long the seat of a Roman garrison, and in the Middle Ages

it gave the title to a powerful family of counts, whose

territory passed to Austrian possession in the 16th century.

In 1646 the town was captured by the Swedes, and in

1850 it gave its name to a treaty by which Austria, Bavaria,

and Wiirtemberg formed an alliance against Prussia. Popu-

lation in 1869, 3686.

BREHON LAW, the law of Ireland previous to the

Conquest, and of some communities of the Irish down to

the 17th century (from breitheam, genitive breitheamain,

a judge ; root, breilh, a judgment ; compare Vergobretus,

" mr-ad-judicandum," Caas., De Bell. Gall., L 16). Three

volumes of these laws, comprising the code called the

Senchus Mor, alleged to have been revised by St Patrick,

have been published by a Royal Commission appointed in

1852, and other portions in the second series of O'Curry's

Lectures on the Material! of Aiicient Irish Hietory, edited,

with a learned introduction, by Dr W. K. SulUvan in 1873.

The antiquated and often obsolete language both of the

original text and of the interlined glosses, coupled with the

fact that portions of both are cited in compilations con-

sidered not later than the 10th century, are arguments for

their acceptance as fragments of a primitive system un-

modified by Anglo-Saxon, Danish, or Norman influences.

The Roman (or civil) law is hardly traceable in them, except

as regards ecclesiastical affairs, and that tub modo only.

From, the first-mentioned cause also, the provisions are often

obscure and sometimes unintelligible ; but enough appears

to indicate the general nature and much of the details of

these laws.

As compared with- the collections known under the

generic title leges barbarorum, they are remarkable for their

copiousness, and furnish a striking example of the length

to which moral and metaphysical refinements may be carried

ander rude social conditions. They present a state of

society such as may be conceived to have existed uAder the

older manorial orgamzation, when the land was to a greater

extent " folk, "-land than "boc "-land, and comprised com-

mons of tiFiage aa well as of pasture. This kind of

occupancy entailed annual repartitions of the tillage, recall-

ing the usage of the ancient Germans (Cses., Bel. Gall., vi.

20), and of which, as practised on a minor scale in Ireland

ia. 1782, Sir Henry Piers has given an account in his

deseiiption of Westmeath (Vallancey, Coll., vi. p. 115).

Traces of such repartitions survived under the name of

Rundalo (Irish ranndach, "partu-e") in the Highlands of

Scotland and in some parts of the West of England till

recent times (Maine, Early Inst., p. 101). There is no

evidence, however, in the Brehon code, as now published,

jf merely family occupancy, in which one household living

together, or even one village community, enjoyed the land

and its produce in common, although such an origin may
be theoretically conjectured for the institutions described.

The social unit comprised separate families and households

numerous enough to occupy a crich or quasi manor, within

which existed a court and complete system -of primary social

organization. In each of these, mensal lands were set per-

manently apart for the chief, and means existed "hy which

portions of the common land could, within certain limits, be

acquired in severalty by individual owners. The crich

formed portion of the tuath, or quasi barony, one or more

of which constituted the mar tuath, or petty kingdom,

squivalent to a county or several counties, governed by a

ri or regulus, who, in theory at least, bore allegiande,

through superior reg^di, to the monarch. The grades of

rank were numerous, but the distinctions of wealth which

grounded them appear very arbitrary. The upper classes

were all "Aires." To be eligible to the. aire grade, the

{rceman should possess, besides a certain amount of wealth

jU tattle, a prescribed assortment of agricultural implement*
and household goods, the meagreness jf which exemplifies

the slow progress of the arts of life in early states of society,

and he should have a house of given dimensions, ranging

from 17 to 27 feet in length, and containing a given

number of compartments. The houses were of timber and
wattle-work, surrounded by open spaces o' prescribed extent

for each class. The lower limit for tlis space was the

distance to which the owner seated at his door could throw

a missile of given weight ; multiples of that distance-

determined its extent for the higher classes. Tacitus ha*
noticed a like custom of keeping clear spaces round the

several dwellings among the early Germans ; and this

regulation has probably contributed to retard the progress

of the early Irish out of pastoral and agricultural into civic

habits. There was a serf and slave population, who were

designated emaans, as representing the earher Firbolg

ard Pictish colonists, who did not enjoy these privileges,

ej cept by the proce,ss of becoming fuidldrs or tenants of

the separate lands of the nobles, who called themselves

Gaidel, or Gael, and claimed a different descent. Besides

these tenants, or " feuers," there were dependants called

ceiles, who stood to the wealthy classes in a relation re-

sembling that of the clients of the Roman commonalty to

their patrons. Both they and the fuidhirs owed suit

£ nd homage to their Jlaths or lords, as well as services

and rents in kind and in refections. The food-rents,

hiadh, corresponding to the Anglo-Saxon feormc (whence

"farmer"), were supplied both at the residences of the

chiefs and at the tables of their tenants, whence originated

the customs of coyne and livery of later times.

The use of coined money was practically unknown, and
the unit of value {sed, seota, " assets ") was the cow. The
ciiles appear to have been attached to their lords by
largesses, or " commendations " of cattle which they used

in their own tribal lands. It ii in the fuidhir class

that a law of tenure of land originated, and possibly

in these relations we may discover the rudiments of

a partly-developed feudalism. The fuidhir is, in the

theory of the native etymologist*, the fo4ir or " land-

uuderling," as one who holds land of another. The rules

regulating these several kinds of enjoyment of the laud

are peculiar to the Brehon code, and, as may be observed

of all its provisions, are extraordinarily minute, being

designed to fix all rights and liabilities, under every prob-

able state of cii'cumstances, in values numbered, which

may be one cause for the slow social progress made under
their operation. For each supply of cattle to the cede a
definite return to the aire is fixed to the end of seven years,

when the property vests in the cede. But the supply

should not (xceed fixed limits if the recipient would pre-

serve his status as a freeman. Thefuidhir, or base tenant,

was bound tp larger returns in rent and services, and the

lord might, a violation of the tenant's engagements, resume

the possessi m of the land ; but it would apfiear that during

the fuidhir' occupation he could not be otherwise disturbe 1

without a measure of compensation. On the deati of the

cfde or of .he fuidhir, a quasi heriot was payable to the

lord.

The succession to the territorial headships was elective

within her uitary limits ; the succession to tribal rights of

occupancy, ind individual rights of ownership in the separate

hereditanit ats acquirable by individuals, was hereditary.

The law of dislnbuliim of a deceased person's property

is very minute in its provisions, though obscure, owing to

the technical description of the classes and persons entitled ;

but it appears to have contemplated divisions per capitc

and not pe stirpes. The law of marriage is remarkable

for the va-iety of irregular relations which it appears to

sanction, and for its careful nrotcction of the separate pro-
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perty of the irregular as well as of the lawful wife, both

dunng cohabitation and on separation, which appears to

have been frequent. The lawful wife seems to have had

no other protection against the introduction of the " adal-

traich " wife than the withdrawal of her separate property,

in addition to certain mulcts payable to her on the occasion.

She possessed independent rights of alienating a portion

of her separate property, and could, to some extent, control

the rights of alienation of her Jiusband. The looseness of

the marriage tie evidenced by these laws was one of the

evJs calling for reform alleged by the Irish prelates in

their letter moving Pope Alexander III. to ratify the grant

ol tJie island made by Adrian IV. to king Henry IL
The practice of putting out the children of the wealthier

classes to be nursed and educated may have contributed to

make euch relations less incompatible with domestic peace.

The law of fcster^c/e, of which few if any recognizable

traces, outside the law of apprenticeship, have survived

elsewhere, provides for the external nursing and educating

of the children of the upper class by poorer members of

the community, who, besides the fosterage-fee received

with the infant, had a claim on the foster-child for support

in old age. The fostering began from infancy, and ter-

minated, in the case of daughters, at thirteen, and of sons,

at seventeen years of age. A certain amount of instruction

iho'jid be imparted. Girls of the less wealthy class should

be taught to use the handmill (quern) and sieve, to bake,

•nd to rear young cattle ; those of the higher class to sew,

cut out, and embroider. The boys should learn kiln-

drying and wood-cutting, and those of the upper class,

«he£S-playing, the use of missiles, horsemanship, and s%rim-

micg. The lawful food for all was porridge. Their

clothing, besides the nursing clothes supplied by the

parents, was according to their status, from sober coloured

stuffs for the children of the less wealthy to scarlet cloth

and silks for the children of those of the rank of king.

Provision was made for the necessary correction of the

pupil, with mulcts for excess. During the pupilage, the

foster-father was entitled to all compensation for injuries to

his charge, and liable to all mulcts for their offences. If

the child died in its pupilage, another might be sent in its

place. If returned before the completion of the tirm, or

imperfectly educated, the foster-father should refund. The
fixing of the proportionate amounts due in the^cvcral cases

gives rise to much minute regulation. The law of military

tervice like the others, was based on a system of fines

leviable for non-attendance and even for desertion in the

field. To what has been said on the land-law it may be

added that public contributions were leviable for the rejxiir

of roads and bridges, and the maintenance of the chief's or

king's fortresses ; and that each commumty had a public

mill, fishing-net, ferr}'-boat, <tc., besides such objects of

this kind as were possessed in severalty by the wealthier

members. There was also a law of waifs and strays, and
of wrecks of the sea, with provisions for the entertainment

of shipwrecked seamen at the common charge of the district

entitled to the distribution of the wreck. There is little

mention of testamentarj' disposition ; and from the language
employed, a Roman origin may be probably surmised for

it. To counterpoise the excess of privilege incident to the

possession of wealth, the mulcts payable for misfeasances

and nonfeasances of all kinds were graduated in the

interests of the poorer classes. Crime and breach of con-

tract might reduce from the highest to the lowest grade.

As regards the law of contracts generally, the disabilities

arising from tribal partnership, infancy, imbecility, cover-

ture, and obligation to the lord give rise to many excep-

tions and qualifications, the general rule being that

acquieccence, after notice, by the parties jointly interested,

-or standing in relations of protectorship, has the effect of

validatmg what would otherwise be «oid. Distinct periods

are limited within which the parties entitled to disagree

may avoid the bargain ; and, in all cases, a locus pcsnitentia

of twenty-four hours is annexed to the oral a^eement.

within which time either party may rescind it. The

nature and effect .of a warranty on sale appears also to have

been understood- and provided for ; and frequent ref^ence

is made to the cases ^irisipg on unsoundness, latent or

supers'ening. There are some traces of a law of the

market, but how far, if at all, it qualified the ordinary

rules of contract, does not appear. The Aenacks, or great

fairs, were held at distant places and at long intervals of

time. Various immunities are given to the persons fre-

quenting them ; and a violation of some of the necessary

provisions for securing the peace and decorum of the meet-

ings was exceptionally punishable with death, while alinost

every other offence might be condoned by 'a pecuniary

payment. A highly interesting account of one of these

great assemblages, which was held triennially at Carman,

near Wexford, is given in a tract translated in the 2d series

of O'Curry's Lectures, where, among the various classes

resorting tiere for amusement and traffic, mention is made

of Greek merchants bringing commodities for sale. Tht

laws themselves give little intimation of their own origin

or sanctions. They appear to have undergone no substan

tial changes from time immemorial ; but some evidence

exists of local law-making authority exercised at meetings

of the freemen of the crich, subject to revision by some

higher authority, and one of the objects of these fairs oi

comitia was to pubhsb such enactments as well as the

general body of the laws and customs from time to time.

The law of torts regarded all offences, with the nominal

exception of murder, as condonable by fines until the

offender and those liable for him could pay no more,

when the defaulter lost his status and fell into the servile

class. For some of the offences of the individual, th(

Jznne or family were responsible ; for others, particular

sureties. ^\Tiether this system of quasi frank-pledge die

not extend to breaches of contract, as well as to cases o

non-feasance, misfeasance, and breaches of the peace

appears uncertain. The scale of mulcts for the scvcra

sorts of homicides, wounds, and personal hurts, is in out-

line the same with thost of the other western European

nations ; but, in addition to their definite fine of so much

for such and such a lesicn or bruise, it provides by rateable

deductions for excusatory circumstances of intention, know-

ledge, contributory negligence, accident, and necessity, all

of which are considerable refinements on the contempor-

aneous systems of the Continent. The penally of death

for murder was of ecclesiastical introduction, and, like the

law ordaining tbe payment of tithes, appears to have fallen

into desuetude before the Conquest. Chief Baron Gilbert,

in Dvryer's case (Gilb., Ev., vol. i. p. 9) has an observation

apposite to the state of society disclosed by this system of

measured mulcts and mutual suretyship, in treating of the

slate of Britain before murder had become punishable with

death under the later law of Canute :

—

" It 13 not very hard to conceive how the kingdom wao maintained

by pecuniary mulcts only ; for in those days every man wa^ put in

the Dccmna (tything) ; and if found wandering three days out ol

the Decemwry, he wa3 taken np and impriEoned, and he was pre-

sently to abjure the kingdom, or else he lay at the mercy of everj

one that could lay hands on him. And if any offence was committed

in any of the Decennaries, if the party was brought to answer, he

was obligal to pay his 6ne for his offence, or he was imprisonea

for ever ; and, if he fled, the tything was answerable for hia fine or

mulct to the king. So that by this di.'cipline men were put under

a necessity of bemg innocent, or paying a grievous fine, or being

totally deprived of the conversation of mankind. And the layina

of the fine on the tything, in cas* the offender fled, made it the

interest of every man to bring the offender to li^ht, and maJe ii

exceeding dii^<Tult to conceal a theft or a murther.
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Imprisonment, among the Irish at the period of these

laws, does not appear as detention in a common gaol, but

as a personal fettering of the culprit ; and some of their

subtlest distinctions concern the liability of the person

bound to provide the fetters, in case of the culprit's escape.

It has been suggested with much appearance of reason, that

refinemsnts of this kind, irder apices juris, with, which the

Brehon law abounds, are rather exercises of the writer's

ingenuity in framing suppositional cases illustrating classes

of abstract rules than evidences of any actual application

of law to the particular subjects. Such are the law of the

measure of damages for injuries by bees, by cats, by the

hunting hound, by traps for game, &c., all which are

elaborated to a pedantic .nicety. Of the courts in which
thtse laws were administered we have but an imperfect

view. The primary local tribunal was a qtiad court baron,

called the Airecht, composed of freemen of a certain status.

The inferior classes were ecoma airechta,~\hz.t is, "impares
curias." The ofBce of Brehon in the court is very obscurely

indicated. The stays and imparlances (anad, esain, ditkim),

fee, incident to the process of bringing causes to final

judgment, and the fact that damages were, in all cases of

ordinary occurrence, assessed beforehand by specific rule,

gave repeated opportunities for settling out of doors. There
were professional advocates and means of carrying the case

to courts of higher jurisdiction, but how these were consti-

tuted does not appear ; but mention is made of several

gradations from the airecht urnaidk (sheriffs toums ?) to

the cal-airecht, or ulterior court, which indicates some
resort by way of appeal. Their rules of evidence, in addi-

tion to the testimony of the eye, admitted, in questions of

title to land, that of the ear, chiais, or general report, and.

laidh (canius) or history in th'e form of a poem publicly

recited (a remarkable example of practical functions "be-

longing to the office of a bard) as well as the evidence of

landmarks or mearing stones. These, it seems (O'Curry,

2d series, Sullivan, Introd., cbcxxvii.), should be sunk
UDder the surface, as Martin in his account of the Western
Isles of Scotland (p. 114) has described :

—

"They preserve their boimdaries from hting liable to any debates
by their successors, thus. They lay a quantity of the ashes of burnt
wool in the pround, and put big stones above the same ; and for

carrying the knowledge of this to posterity, they carry some boys
from both villages next the boundary and then whip *em soundly
and tell it to their children. A debate having arisen between the
villages of Ose and Groban in Skye, they found ashes as above men-
tioned imder a stone, which decided the controversy."

This gives countenance to the tradition that, prior to the
reign of Aed Slaine in the 7th century, there were no
fences in the'country, but all was open save the walls and
mounds surrou iding dwellings. It is difficult to accept
this statement unreservedly, partly on account of the habit
of, assigning fabulous origins indulged by all archaic, and
notably so by the Irish writers, but chiefly because the
Brehon code comprises a ' very full law of fences. The
materials, dimensiohs, and several sorts of quick-setting of

these are laid down with great particularity, and the rights

and liabilities of adjoining owners are minutely described.
Returning to the subject of judicial administration, we have
a much clearer view given of the nature and incidents of

^
process by which the jurisdiction of the court was made to

attach, than of the constitution of the court itself. This
was by distress, or the seizure of the goods of the defendant,
in some cases immediate, in others preceded by summons,
and, in the case of the privileged classes, by trosgad or
fasting on the part of the plaintiff, a practice still known
in some parts of India, and much relied on as an evidence
of common Aryan origin for the ancient Irish and present
Hindu legal systems. The distress might either remain
in the ban'^s;-'f the defendant, if of the supejior ^ade, by

way of attachment {fomasc), subject to a lien, ca security
for his appearing and abiding the award of the court, or it

might at once be driven to a pound (jorus). Here it was
kept during a certain time or "stay" {anad), varying with
the nature of the coniplaiut, during which the defendant
might have it back on like security. Failing this, a process
of forfeiture {Mad) commenced, and ultimately the dis-

tress or so much of it as sufficed to satisfy the claim, vested
in the plaintiff, the defendant receiving back the balance, if

any. On security being given, the merits of the dispute,

were determined by the court. A proceeding analogous to

the action of replevin was thus incidental to every litiga-

tion ; and this appears to have been the early course of
the common law in all the local courts, not proceeding on
the king's writs, both of England and Scotland, down to

the times of Bracton (fo. 156. 2, Reeves's Hist. JEng. Law,
59), and of the enactment "Quoniam attachiamenta

"

{Leges Bar. Scot, i. and cxi.). One of the few cases citei

in the Brehon law (voi. i. p. 65) states the procedure ia

what was substantially an inter-tribal action of ejectment

for recovery of land, in the incidents of which a resem-

blance is found to many principles of jurisprudence and.

methods of _procedure of the common law of England, such
as prescription, limitation, set-off, entry, ouster, distress,

rescue, fresh pursuit, withernam, replevin, surety in replevin,

avovtry, Welsh mortgage, writ of possession, and return of
distress. The case was this:— •

Land had been assigned by way of Welsh mortgage in part pay-
ment of a mulct or fine. The mortgagee and his descendanti it-

reained in possession until it became a question whether the law of
prescription {rvdrad) had not given them the absolute estate. To
try the title, a bailiff of the claimant tribe put his -horses on th&
land. The bailiff of tha tribe in possession drove them off, ac-

companying the act with an admission that formerly the claimant
tribe had been in possession. The claimant's bniliff then distrained

three cows of the occupier's bailitf outside his cattle shed, and drcvp
them to the border of the territory, where they, lay down. It would,

have been his duty here to give public notification of his proceed-

ings, and to have driven his distress to the nearest pound of tha
external territory ; but the cows, not having been milked, escaped,

and returned to their calves, which had been left behind. 1h»
distrainer, making fresh pursuit by the traces of the milk dropped
on the ground (regarded probably as a constructive keeping in view>^

recaptured them at daybreak at the homestead of the owner, and,

with Ihem, in addition, distrained and impounded three [si.« ']

others, taken from [out of] the door of the cattle-shed, by way of
aitherach gahail, or second caption, to double the amount for what
seems to have been considered a constructire .rescue implied by the
escaped beasts being again in the owner's custody. Notwithstaad-
ing these facts, the regularity of the proceeding was admitted by
the tribe in possession, whose regnhts now came forward and had
b.ack the distress, on giving pledges to try the question at law, and
to return the cattle if unsucceissful. Further security was lUo
given by him for some other liabihty. The action which, so far,

was in the nature of replevin, now assumed the character of eject*

ment, and the personal wrong of ousting the bailiff who had madi"

the entry merged in the question of title to the possession of the
land. It was held that the period of prescription, being the tim»
of three successions to the kingship, had not expii"cd, one of the
successions being irregular. The land was, therefore, still redeem-

able, and, on taking an account and setting off the receipts, includ-

ing a mulct of less amount due by the mortgagee, against the origi-

nal balance due to him, it was found he had been fully paid, ana a.

return of the cattle was awarded, and possession of the lands de-

hvered to the claimant. (See "On the Rudiments of the Co'.nmnii

Law discoverable in the published portion of the Scnchus Mor," la

TroTis. lioy. IrisK Academy, vol. rxiv. p. 83, 1867.)

It appears from this that the provisions of the<Bfatuit>

of Marlbridge (&2 Henry.IIL c. 4) in Eugland, forbiddii.jj

the driving of distresses beyond the bounds of the county,

and of the " Regiara Majestatem " (re-enacted by 1 Robert,

i. c. 7) in Scotland, requiring that when driven beyond the

bounds of the territory the distress shall be exhibited,

before witnesses, are to be regarded not as merely iutro-

ductive enactments, but as substantially declaratory of the

previous state of the common law ; further, that the old

opinion that " all adiuiniitration of iustire wa.s at first in.
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the king's hands, but afterwards, as the kingdom was

divided into counties, huDdrecJs, itc, so the administration

of justice was distributed among divers courts, of which

the sheritf had the government of the ci'Unty court, ic,"

is probably grounded on an niversion of the actual progress

of the facts ; and that when it is said of the right to

recover land in a personal action, of set-off, and of other

'.quitable incidents of justice, that such rights did not exist

•jt the common law, the words " in actions commenced by
original writ," should probably be understood ; for there is

no difficulty in conceiving how all the main incidents and
principles of law disclosed by the Irish case could have

arisen regularly in the county court, always a court of

equity for the defendant, when the bishop was associated

with the sheriff, and .the right of the suitor to be his own
apparitor had not yet been abrogated by the law of Canute,

re-enacted by William I. {Leg. Gtn. Coiu/., xliv,). How
ihese resemblances have come to exist in the early laws of

the two islands may be a question for the historian and
[

ethnologist. It is well to know that, whenccsoever derived,

the common law may to so great an extent be recognized

as substantially a common inheritance of all the popula-

tions now organized into the United Kingdom. (s. F.)

BREISLAK, SciPio.VE, an eminent geologist, was born

at Rome in 1748. Ha early distiuguished himself as

professor of mathematical and mechanical philosophy in

the college of Ragusa ; but after residing there for several

years he returned to his native city, where he soon became
a professor in the CoUegio Nazareno, and began to form '

the fine miaeralogical cabinet in that institution. His
leisure was dedicated to geological researches in the Papal

States. His account of the alurfiinous district of Tolfa and
adjacent hills, published in 1786, gained for him the notice

of the king of Naples, who invited him to inspect the

mines and similar works in that kingdom, and appointed

him professor of mineralogy to the Royal Artillery. The
vast works for the refining of sulphur in the volcanic dis-

trict of Solfatara were erected under his direction. lie

afterwards made many journeys through the ancient Cam-
pania to illustrate its geology, and published in 17QS his

Topografia Fisica delta Campania, which contains the

interesting results of much accurate observation. Breislak

also published an essay on the physical condition of the

seven hills of Rome, which he regarded as the remains of

a local volcano,—an opinion which more recent investiga-

tions appear to disprove. The political convulsions of Italy

in 1799 brought Breislak to Pans, where he remained
until 1802, when, being appointed inspector of the sal^

petre and powder manufactories near Milan he removed to

that city. - He died on the 18th of February 1826
During the latter part of his career he published the following

works:— /)«Z Salnilro e dclV ArU del Salnitraio ; Memoria sulla Fall-

Iricazimu e Haffinaziane dci Nitri ; Instruz^nne pratica per le piccolc

Fabbrkaiione di NUro, dafarsi dalle persons di Cainpagna. His
v.iluaWe Introdmione alia Ocologia appeared in 1811 ; a French
edition with additions was published in 1819. Finally, the Austrian
Government, in 1822, took on itself the expense of publishing his
l:scriziont Oeolcgka dslla Provincia di Milano.

BREMEN, one of the three free cities of the new German
"tupire, is situated on the River Weser, about 50 miles

>om the ?-.a and 60 S.W of Hamburg. The latitude of the

'bservatory is 53° 4' 36" N., and the longitude 8° 48' 54"

E. The city consists of three parts—the old town (AH
Sladl) and its suburban extensions ( Vorstadl) on the right

bank of the river, and the new town, dating from the
Thirty Years' War, on the left. The river is crossed by
three bridges, of which the last was built in 1874-5. The
ramparts of the old town have long been converted into

beautiful promenades and gardens, but both the old and
the new town are still surrounded with moats. The area

cf the whole city is great in proportion to its popuJatiua,

the houses m general being buUt to cuuiam only one family.

The public buildings, situ.ated chiefly in the old town,
comprise the following :—the cathedral, erected in the 12tb
century, on the site of Charlemagne's wooden church, and
famous for its Bleikdlcr, or lead-vault, in which bodies may
be kept a long time without suliering decomposition ; the

church of St Ansgarius, built about 1243, with a spire 400
feet high ; the Ratkhaus, a 'building of the early part of

the 15th century, with a celebrated underground wiuo-

cellar ; the town-house, formerly the archiepiscopal palace,

and converted to its present uses only in 1819 ; the Schiit-

ting, or merchant's hall, originally built in 1619 for the

guild of cloth-traders ; the exchange, completed in 1867,
the theatre ; the town library ; the high-school, a quite

recent erection ,- and the new post-office buildings. St
Rembert's church and the colosseum may be mentioned in

Plan of Bremeu.
1. C&thctlraJ. 3. Museum. 6. St Ansparlat.
2. Exchange: 4. RAtbhaus. 6. St Stejitian

the Vorstadt ; and the barracks in the new town. At thfe

head of the monetary establishments stands the Bremei
Bank, which was fouijded in 1856 as a private speculation,

and is only allowed to issue notes to the amount of it?

realized capital. Seven other banks were in operation it

the beginning of 1875. There are in the city eighteen

public and thirteen private schools, the former including a

navigation and an industrial school, and the latter an
institution for the extension of female labour.

New waterworks, constructed by an English company oft

the left side of the river, were opened in 1872, and supply

the city with water of a good quality from the Weser; a
large fire-brigade establishment has also been founded in

imitation of a similar institution at Berlin ; and an exten-

sive park, the Burger Part, has been laid out in the old

Biirger Weide, or meadows. Railway communication is

rapidly increasing, and a central terminus for all the lines

is proposed. The most important of those already opeii

connect the city directly with Hanover, with Oldenburg,

with Brcmerhaven, with Hamburg, and with Minden, Th©
manufactures of Bremen are of considerable extent and
variety, the most important being those of tobacco, snuff,

and cigars, though they have somewhat declined since the

formation of the empire. In 1872 no fewer than 2500
people were employed throughout the state in preparing

cigars alone, while the making of cigar-boxes occupied

250 more. The shelling of rice is also largely carried on^

and there are sugar-refineries, soap-works, shipbuilding-

yards, sail-cloth factories, a large iron foundry, distilleries,

asphalt-works, and colour-factcries. In the extent of its

foreign trade Bremen is one of the chief cities in Germany,
and as a port of emigration it is only rivalled by Hamburg.
It deals largely with the United States, Great Britain,

British India, and Russia. Its principal imports consist

of cotton, tobacco, coffee, rye, rice, coals, iron goods, petro-

leum, glass, hides and skins, silk, wool, linen, and dyes,

.
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and its exports of many of tbese articles in a manufactured

litate. In 1874 the arrivals were 3407 vessels, with a

register of 990,101 tons,—650 belonging to Bremen, 418

to Britain, and 317 to Holland. Much of the shipping

trade of the city is conducted at Brc-merhaven and Vege-

sack, because vessels drawing moro than 7 feet cannot get

up to the town. Among the societies of the city are a

nautical association, the German Life-Boat Institution, and

the chamber of commerce.

Aa early as 788 Brciaen, tnen & mere fishing village, was made

the seat of a bisho|.rio by Charlemagne ; and in 858 it was raised

to an archbishopric by Ansgarius, archbishop of Hamburg, who
/laJ been driven from that city by the Normans about 847. The
iinportance of Bremen soon increased ; and its citizens took an activo

thare in the more remarkable movements of the time, such as the

Ciusades, the establishment of the Tmtonic Order, and the founding

of Higa. In 12S3 they joined the Hanseatio League, and in 1289

form^ a treaty with Gisalbert, their archbishop, by which he agreed

to coniine himself to the spiritual affairs of his diocese, leaving

eocular concerns to tlic civic authorities. In the course of the 14th

century, there was much intestine conflict in the city, and in the

15th it had to defend its commerce against the pertinacious hos-

tility of the Frisian pirates ; but from both perils it issued with

increased vigour. About 1522 the archbishop and most of the

inhabitants declared for Protestantism, in defence of which they

took a foremost part,Tind had on various occasions to suffer severely.

The city was twice besieged by the imperial forces in 1547. At the

peace of Westphalia (164S) the archiepiscopal diocese was secularized

and raised to a grand duchy, which was ceded to Sweden. In a

war between Denmark and Sweden in 1712 it was conquered by the

foriaer, and in 1715 it was piu:chased from that power by Hanover

oloni' with the duchy of Verden. Tlie transfer was contirnKd by

tl\:; 3ict of 1732, and the district now forms part of the Hano-

verian province of Stade. The city of Bremen had meanwhile had

its civic rights more or less thoroughly recognized during these

vicissitudes. In 1805 it was taken by the French, and from 1810

to 1813 it was the capital of the department of the Mouths of the

Weser. Kcf.ored to independence by the congress of Vienna in

1815, it subsequently became a member of the German confederation,

and in 1867 joined the new confederation of the North German

States, with which it was merged in the new German empire. It

has now one vote in the federal council, and sends a representative

to the imi«rial diet. The freedom of its port is secured, and in

compensation it pays an OKcriurrt of 250,000 thalers to the customs

union.

The territorj' of Bremen has an area of G?, 400 EngUsh acres, about

6000 acres being occupied by the towns of Bremen, Bromerhaven,

and Vcgesack, and about 1200 by the bed of the Weser. Of the

remamiu" area about tv;o-fifths are arable land and two-fifths niea-

dowland,°the extent of woodland being very slight. The soil is for

the most part sandy, though here and there marshes or bogs occur..

.

Of the population, which in 1873 was 130,871, 88,146 wereinhibi-

tants of Bremen the city, 12,129 of Bremerhaven, and 3843 of Vege-

sack, and 26,753 of the ruriil districts. With the e-tception of about

2800 Roman Catholics and 271 Jews, the inhabitants arn Lutherans

or Calvinists of various denominations. According to the constitu-

tion of 1849, modified by various enactments in 1354, the senate,

wliich is the executive power,' is composed of eighteen members,

elected by the " burghership" on presen tation by the senate. Of these,

ten at least must be lawyers, and five merchants ;
and two of the

number are nominated by their colleagiies as burgomasters, who pre-

side in succession, and hold office for four years, one retiring every

two years. The burghership consists of 150 (formerly 300)repre3enU-

tives nhosen from the citizens for six years. Sixteen are elected

by ihose of the inhabitants of the city who have attended a univer-

sity, 48 by the merchants, 24 by the manufacturers and artisans,

and' 30 by the other citizens ; o'f the reniainuig representatives 6

are furnished by Bremerhaven, 6 by Vegcsack, and 20 by the country

population The revenue in 1873 amounted to £545,531, and the ex-

penditure was £1,094,222, eo that the deficit was £548,691. The

total debt at the end of the year was £3,076,733. The territory

and cit)- are still outside the limits of the customs union. In the

whole state there wore in 1870 forty-five public and thirteen

private schools, with a total attendance of 12,794.

BREMER, Fkedkik.^, the most celebrated Swedish

novelist, was born near Abo, in Finland, on the 17th

August 1801. Her father, a descendant of an old Oermau

fatiily, was a wealthy iron master and merchant. He left

Finli'nd when Fredrika was three years old, and after a

year's residence in Stockholm, purchased an estate at Arsta,

about 20 miles from the capital. There, with occa.';:oral

visits to Stockholm and to n unifhliouriae eataC^ wiiic'ii

belonged for a time to her father, Fredrika passed her
time till 18:i0. The education to which she and her sisters

were subjected was unusually strict ; their parents, espe-

cially their father, were harsh and took little or no pains to

understand the temperaments of the children. The con-

stant repression, the sense, of being misunderstood, and the

apparent aimlessness of such an existence told with greatest

force upun Fredrika, who was of a quick and eager dispo-

sition, fond of praise and conscious of powers which it

seemed to her must lie for ever vmnsed. She felt as if htr

life were being wa.sted ; there was nothing on which she

could expend her energy ; no career was open to a woman
Her health began to give way ; and in 1821 the whole
family set out for the south of France. They travelled

slowly by way of Germany and Switzerland, and returned

by Paris and the Netherlands. It was shortly after this

time that Miss Bremer became acquainted with Schiller's

poetical works, which made a very deep impression on h':r.

Her home life, however, was still unsatisfying, and in her

passionate longing for some work to which she could devote

herself, and through which she might do some good in the

world, she for a time resolved to join one of the Stockholm
hospitals as a nurse. This plan was given up 6n the

entreaty of her sister. Meanwhile, she had found relief for

her pent-up feelings in writiug, or rather in continuing to

write, for she had been an authoress of a Sort from the age

of eight. In 1828 she determined to attempt publication,

and succeeded in finding a publisher. The first volume of

her Sketches of Every Day Life (1828) at once attracted

attention, and the second volume (1831), containing one of

her best tales, TheU Family, gnYe decisive evidence

that a real novelist had been found in Sweden. The
Swedish Academy awarded her their smaller gold medal,

and the fortunate authoress became famous. From this

time Miss Bremer had found her vocation. Her father had
died in 1830, and her life was thereafter regulated in

accordance with her own wishes and tastes. She lived for

some years in Norway with a friend, after whose death she

resolved to g-'atify a long-repressed desire for travel. In

the autumn of 1849 she set out for America, and aft«r

spending nearly two years there returned through England.

The a4mirable translations of her works by JIary Howitt,

which had been received with even greater eagerness in

America and England than in Svreden,; secured for her a
warm and kindly reception. Her impressions of America,

Hemes in the New World, were published in 1853, and were

at once translated into English. After her return Miss

Bremer devoted herself to her great scheme for the advance-

ment or, one may say, emancipation of women. On this sub-

ject she had thought deeply, and her own experience was of

value to her in shaping her ideas of what the education

and function of woman should be. " She wished," says

her sister, " that women should, like men and together

with them, be allowed to study at the elementary schools

and academies, in order to gain an opportunity of obtaining

suitable employments and situations in the service of the

stat.e. . . . She said she was firmly convinced that wcnicn

could acquire all kinds of knowledge just as weU as men,

that they ought to stand on the same level, and thai

tlicy ought to prepare themselves in the" public schools

aud universities to become lecturers, professors, judges,

physicians, and functionaries in the service of the state
"

(Life, ifcc, pp. 81-2). Some of these views were expounded
in her later novels, Ecrtha and Father and. Dattgh/rr,

which naturally were not so successful as her othej works.

Miss Bremer not only wrote of her plans, but endeavoured,

so far as she could, to indjce women to devote themselves

to some kind of work. She organized a society of ladies

in Stockholm for the j>urpc6e of visiting the prisons, and

duriuK the chcicra relied a society the object of which
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was the care of cMdreti left orphans by the epidemic.

In 1856 she again travelled, and spent five ycrs on the

Continent and in Palestine. Her reminiscences of these

countries have all been translated into English. On her

return she settled at Arsta, where, with the exception of a

visit to Germany, she spent the remaining years of her life,

^he died on the 3 Ist December 1865. Miss Bremer has

been called, and with justice, the Miss Austen of Sweden.

Her novels have the purity, sm^plicity, and love of domestic

life, which are characteristic of the English writer. She

13, however, inferior to Miss Austen in construction of

plot and in delineation of character. Some of her best

vorks show slight traces of overstrained sentiment, and the

;sUuatious are occasionally somewhat melo-draniatic. The

l/eicjhbours is the most popular and the best of her tales
;

it is an admirable picture of Swedish home life, showing at

times the quiet humour which is more prominent in The

II Family. All the works have been translated into

'German and English, and the greater number of them into

Fiench. In America they have circulated very widely,

arid have bcon extremely popular.

See Lift, I^itUrs, and Posthuvious Works of F. Bremer, by her

sioter, translated by fililow, London, 1868.

BREMERHAVEN, a seaport town belonging to the free

city of Bremen, on the right bank of the Weser at the

mouth of the Geest, in 53° 32' N. lat. and 8° 34' E. long.

It is built on a piece of ground surrendered to Bremen in

J 827 by Hanover, and increased by treaty with Prussia in

1869. The port was opened in 1830, and there are now,

tresides an excellent harbour, four large wet docks, five dry

<lock3, hydraulic cranes, and lines of railway running along

the quays. The entrance is free from ice nearly all the

year round, even when the other ports of the neighbouring

coasts are closed, and vessels drawing 22 feet can enter

eafely. The town is rapidly extending and will soon be

'.inited with Geestemiinde. Among its public buildings

the most remarkable is the great hospitium for emigrants,

erected in 1830, which can accommodate 2500 persons.

The Hanoverian fort and batteries, which formerly protected

the town, have been removed, and their place is supplied

t)y similar works farther down. The population, which in

1850 was only 3500, amounted in 1871 to 10,596.

BRENNUS, the name given in history to two kings

or chiefs of the Celtic Gauls, probably not an appellative,

but a title, the Cyraiic " brenhin " = king. (Dr Pritchard

thinks it more probably the equivalent of the Welsh
proper na.ue "Bran.") The first Brennus crossed the

Apennines into Italy, at the head of 70,000 of the tribe

of Gauls known as Senones, and ravaged Etruria, 391 B.C.

-Some envoys from Rome, sent to watch their movements,
were said to have taken an active part in a skirmish before

the walls of Clusium ; and the Gauls, failing to obtain the

surrender of these men, marched at once for Rome. A
Roman army of about 40,000 men was hastily despatched

to meet them, and took up a position on the banks of the

little river Allia, within twelve miles of the'city. Here
Brennus attacked aud defeated them with great slaughter

;

«nd it ho had pressed on at once, Rome would have Iain

at his mercy ; for the greater pari; of the beaten army bad
•placed the Tiber between themselves and the conquerors.

But the Gauls lingered on the field of battle, mutilating

ihe dead, and drinking to excels. The Romans gained
time to occupy and provision the Capitol, though they had
not force sufficient to defend their walls ; their women and
children were sent ofT to Veil ; and when on the third day
the Gauls marched in and took possession, they found the

•city occupied only by those aged patricians who had held

Jligh office in the state. Too old to be of service in tlie

little garrison, and too proud k) fly. they hr.d all solemnly

<levoted themselves to death, and sut each ir the porch of

his house, m full ofTicial robes, awaiting the invaders.

For a while these withheld their hands from them, out o|

awe and reverence ; but the ruder passions soon prevailed,

and they were all slaughtered. The city was sacked and

burnt ; but the Capitol itself withstood a siege of mora
than six months, saved from surprise on one occasion only

by the wakefulness of the sacred geese and the cpuTega

of Marcus Manlius. (See Manlius.) At last the Gaula
consented to accept a ransom of a thousand pounds of gold.

As it was being weighed out the Roman tribune complained

of some unfairness. Brennus at once threw his heavy
sword into the scale ; and when asked the meaning of the

act, replied that it meant " Vw viclis
"—" the weakest must

go to the wall." The Gauls returned home with theii

plunder, leaving Rome in a condition from which she took

long to recover. A later legend, most probably an inven-

tion, represents Camillus as having suddenly appeared with

an avenging army at the moment when the gold was being

weighed, and having defeated and cut to pieces Brennua
and all his host (Livy, v. 49).

The second Celtic chief who bears the name of Brennua

in history is said to have been one of the leaders of an

inroad made by the Gauls from the east of the Adriatic into

Thrace and Macedonia, 280 B.C., -when they defeated and

slew Ptolemy Ceraunus, then king of Macedonia. Whethei

Brennus took part in this first invasion or not is uncertain
|

but its success, and the rich spoils brought home, led him

to urge his countrymen to a sccnd expedition, when he

marched with an army of 150,000 foot and 60,000 horsa

through Macedonia, defeating such forces as were brought

against him, and passing thence into Thessaly, ravaging 04

he went, until he reached the historic pass of Thermopylsa,'

To this point the united forces of the Northern Greeks-—

Athenians, Phocians, Boeotians, and ./Etolians—had fallen

back ; and here the Greeks a second thne held their foreign

invaders in check for many days, and a second time had

their rear turned, owing to the treachery of some of th©

natives, by the same path which had been discovered to the

Persians two hundred years before. Their land force,'

however, succeeded in getting on board the Athenian fleet,

which was lying off the shore to co-operate with them.

Brennus and his Gauls marched on to attack Delplii, ol

whose sacred treasures they had heard much. But the

little force which the Delphians and their neighbours had

collected—about 4000 men—favoured by the strenj'.th ol

their position, made a gallant and successful defence.

With or without the help of Apollo, who is said to have

come to the aid of his sanctuary, they rolled down rocks

upon the close ranks of their enemies as they crowded into

the defile, and showered missiles on them from their

vantage ground. A thunderstorm, with hail and intense

cold, increased their confusion, and when Brennus himself

was wounded they tr .k to flight, pursued by the Greek

all the way back to Thermopyla;. Brennus killed himsel
" unable to endure the pain of his wounds," says Justin

,

more probably determined not to return home defeated

Few of the invading force eventually escaped.

BRENTANO, Clemens, German dramatist and novelist,

was born at Frankfort-on-the-JIaine in 1777. His sistei

Elizabeth was the well-known Bettina von Arnim, Goethf'i

correspondent. He studied at Jena, and afterwards resided

in Heidelberg, Vienna, and Berlin, leading a somewhat

restless and unsettled life. In 1818 his disgust with al'

mundane affairs reached such a height that he withdrew

from ordinary Ufo and lived in the strictest, seclusion at

Diilmen. This continued for six years ; the latter part ol

his life he spent in Ratisbon, Frankfort, and Munich. He
died at Aschaffenburg 28th July 1842. Brentano belongs

to the romantic school >f German poetry, and his works,

! like ali orhers of that class, are marked by excess of
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fantastic imagery and by abrupt, bizarre modes of

erpression. His first published writings consisted of

satires and poetical dramas {Satiren und Poetische Spiele,

1800); of his later dramas the best are Police de Lion,

1801, and Victoria, 1&I7 ; of his poems the best is Die

Griindung Progs, 1816. On the whole his finest work is

the short tale, or novelette, Geschichte vom braven Kaspar

und dem scluinen Annerl, a very perfect little piece, which

has been translated into English. Brentano also assisted

Ludwig Achim von Arnim, his brother-in-law, in the collec-

tion of the tales and poems forming Des Knaben
Wunderhorn, 1800-8. The collected works appeared at

Frankfort in 1852.

BRENTFORD, a town of England, in the county of

Middlesex, 8 miles west of London, on a loop line of the

South-Western Railway, in 51° 28' N. lat. and 0° 20' W.
long. It is divided by the River Brent into two parts,

known as Old and New Brentford (the former the larger

of the two), and is separated from.Kew by the Thames.

The Grand Junction Canal joins the Brent some miles

farther up, so that the town has extensive water com-

munication, and is enabled to maintain a considerable

trade. Among its manufacturing establishments are gin-

distilleries, a brewery, malt-kilns, soap-works, saw-miUs,

and colour-works. The Grand Junction Water-works,

which supply the west end of London, are stationed here,

the great stand-pipe, 226 feet high, forming a striking

tower-like structure. Market-gardening is largely carried

on in the neighbourhood, and there is a weekly market

which dates from the time of Edward I. The elections

for the county of Middlesex are held in the town. Its

population in 1871 was 11,091.

lu 1016 Brentford, or, as it was often called, Braynford, was the
scene of a great defeat inflicted on the Danes by Edmund Ironside,

fn 1280 a toll was granted by Edward 1. for the construction of a
bridge across the river, and in the reign of Henry VI. a hospital

of the Nine Orders of Angela was founded near its Western side.

[n 1642 a battle was fought here between the royalists and the
parliamentary forces, for his services in which the Scotsman Kuth-
cen was made earl of Brentford, a title afterwards conferred on
Marshal Schomberg. Brentford was daring the 16th and 17th
Mnturies a favourite resort of the London citizens ; and its inn of

the Three Pigeons, which was kept ipr a time by John Lowin, one
jf the first actors of Shakespeare's plays, has been frequently alluded

to bythe dramatists of the period. We have also Shakespeare's "Fat
Woman of Brentford" in the Merry Wives of Windsor, " Gillian of

Brentford " in Westward Ho, and various other references in old

plays. Thomson, in his Cctstlt of Indolemx, refers to the pigs for

irhich the towp was formerly famous

—

" E'en so through Brentford town, a town of mud,
An herd of bristly swine is pricked along."

The two kings of Brentford, so well known from Cowper's allusion,

reem to owe their mythical existence to Buckingham's Rehearsal,

where Bayes prides himself on the skill of his plot, in which he
supposes " two kin(;8 to be of the same place, as for example at

Brentford." Sue Atherunim, 1847, p. 1196 ; and Notesand Queries,

2d ser. vol. viii.

BRESCIA, or Bkesciano, a province of Italy, in Lom-
bardy, bounded on the N.W. by Bergamo, N.E. by Tj-^"'

E. by Verona, from which it is separated by the Lago di

Garda, S.E. by Mantua, and S.W. by Cremona. Its area

IS rather more titan 1643 square miles. The northern

part, or about one-third, is occupied by a chain of moun-
tains which belong to the Rhsetian Alps ; the remainder
forms part of the great plain of Lombardy, and shares in

its general fertility. The principal rivers, all tributaries

or sub-tributaries of the Po, are the Oglio, the Mella, and
the Chiese. Corn, flax, hemp, the olive, and the vine are

extensively cultivated, and in some districts the traveller

passes for miles through the midst of orchards. The
mountainous parts, and especially the valley of Trompia,
yield iron, copper, marble, alabaster, and granite. 'The

manufactures consist principally of silk, woollen, linen, and
cotton goods, iron, steel, and copper wares, glass, and

paper. Among the principal townships are Rovato, Chiari,,

Orzinuovi, Monte-Chiaro, Salo, and Ponte-vico. Popula-
tion in 1871^ 456,023.

Beescia, the capital of the above province, is situated
between the Mella and the Garza, about 155 miles by rail

from Turin, in 45° 32' N. lat. and 10° 14' E. long. It lies

at the foot of a spur of the Alps, on the summit of which
is a fine old castle formerly known as the Falcon of

Lombardy. The town is well built, ha3_ fine arcaded
streets, and compares favourably in point "of cleanliness

with other cities in the North of Italy ; but it has hardly
so many buildings of firet-class importance. The old

cathedral, a remarkable specimen of the circular form, ia

sadly disfigured and neglected, and the new cathedral by
its side (1604-1825), though built of white marble, is of

little architectural merit, St Afra and San Francesco being
more worthy of notice. The Broletto, or old palace of the
republic, dating originally from the l5th or 13th century,

is a large and interesting building; but it has sufTered

greatly by successive alterations. The episcopal palace

contains an extensive public library, consisting principally

of the books and manuscripts—many of great antiquity

and value—bequeathed to the city by Cardinal Quirini in

1750. There is an exceptionally rich collection of both
mediaeval and classical antiquities, preserved in a beautiful

Roman building, usually known as the Temple of Hercules,

built by Vespasian and excavated in 1822 ; and throughout
.the numerous churches and mansions of the city are to be
found many of the masterpieces of Italian art. Among
the other buildings are th« Loggia or communal palacff

erected in 1508, a theatre, a hospital, a lyceum, and vari-

ous public fountains. The botanical gardens are worthy
of notice. Brescia is a busy town. Its arms and cutlery

have been famous for centuries ; whole streets are occu-

pied by coppersmiths ; silk, woollen, and linen goods,

paper, leather, and oil are manufactured ; and an exten-

sive transit-trade is carried on. The population in 1871

was 38,906.

Brescia, the ancient Brixia, is supposed to have been founded by
the Etruscans. It was afterwards a town of the Cenomani, and,
finally, a Roman free town. After the fall of the empire it was-

several times pillaged by the barbarians, especially by Attila in 4.'i2.

From the Lombards, under whom it was the capital of a duchy,
it passed to the Frames. It was made a free imperial city by Otho
"the Great, and shared and suffered in the contests between "the Guelfs
and Ghibellines. It then fell into the power of the Signiors of
Verona, and in 1378 into the hands of the Slilancse. It was taken
in 1426 by Carmagnola the Venetian general ; besieged by the
Milanese general Picinino in 1483, but assipied to the Venetians by
Pope JIartin V. ; surrendered by the inhabitants to the French after

the battle of Agnano (1509) j taken in 1512 by the Venetian general,

Andrea Gritti ; delivered by Gaston de Foix ; and. besieged again

in 1573, 1575, and 1576. It remained under the Veneti.an dominion
till the dissolution of the republic. 1 1 was the capital of the depart-

meat of Mella during the existence of the Cisalpine republic and th»
Napoleonic kingdom of Italy, and fell in 1814 under the yoke of
Austria. In the revolution of 1849 the inhabitants rose in arms,

but were overpowered, after a destructive siege, by the troops of
Haynau. In the war of 1859 it arain sided with the patriotic

party, and followed the destinies of the rest of Lombardy. Brescia

h^ at v.arious rimes suffered severely from pestilence and epidemics.

It was the birthplace of Tartaglia the mathematician and tne writer

MazLUchelli.

BRESLAU, a city of Prussia, capital of the government
of Silesia, is situated mainly on the left but partly also on

the right bank of the Oder, at the influx of the Ohlau, and
on the railway from Berlin to Vienna, 190 miles S.E. of

the former city. The latitude of the observatory is 51° 6'

56"N., and its longitude 17° 2' 18" E. The city consists of

a new and an old town, and a number of extensive suburbs

stretching out in all directions. The fortifications, which

were dismantled shortly after 1813, have given place, to

beautiful promenades ; and even in the older parts of the-

town, where the streets are generally narrow, there ar*
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eeveMl open spaces of consiiierable area. The old cathe-

dral (fouuded in the 12th century, and recently restored),

the Catholic church of the Holy Cross, the Protestant

church of St Elizabeth—with its lofty tower, the Jewish

synagogue, and the bishop's palace are the principal

ecclesiastical buildings. The Rathhaus (a fine specimen of

Plan of Breslan.
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6. StAodctiaa^
7. Royal P&Iac«.
6. Syoagogue.
>. Licbllchs HSba.

10. Lobo TbeAtre. .

A, EtnlKS PlaU
B, DlUcher Flats aod motminent.
C, Ring Pl»li

D, Rllter Plall
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F, Taut^DELen PlaU
O. N 3w Market.
1. University.
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the architettore of the 14th century), the towohoose (of

quite recen erection), the royal palace (now used as the

Government buildings), the chamber of the states, the

exchange, the barracks, the theatre, the pos^office, and

the new court-house and prison ar« the mure important of

the secular structures At the head of the educational

institutions for which Breslau is celebrated stands the

university, which was founded in 1702 by Leopold I. as a

Jesuit college, and was greatly extended by the incorporation

of the university of Frankfortou-Oderin 1811. Its library

contains upwards of 300,000 volumes ; and among its

auxiliary establishments are botonic gardens, an observatory,

en anatomical and an antiquarian museum. In 1873 ita

professors and teachers numbered 103, and its students

962, the majority in the Faculty of Arts. Among the

minor institutions are f)ur gymnasiums, a higher girls'

BcLool, a normal school, a school of arts and manufactures,

(cveral orphanages, a deaf and dumb institute, and a blind

asylum. There are abo seventeen hospitals and numerous
charitable foundations. The town is the seat of several

provincial courts, a chamber of mines, an independent

Roman Catholic bishopric, and a_ -Protestant consistory.

Its manufactures, which are both varied and extensive,

comprise machinery and tools, railway carriages, cast-iron

goods, gold and silver work, carpets, woollen cloth, cotton

goods, paper, and musical instruments. A very active

export trade is carried on ; and a number of large fairs for

particular kinds of "joiids aie held every year. The nonnla-

tion, which was 110,702 in 1849, had increased to.

171,926 in 1867, when about -33 per cent, was JlomaU'

Catholic, 58 Protestant, and 7 Jewish. In 1871 the total:

amounted, to 207,977. '\

Breslau {Latin, Vratislaua) is'.'first meutioned iy Ditmar, the.

chronicler, in 1000 a.d. ; and its fouodation seems to beof alighlly

earlier date. It became the seat of a bishop in 1052, and the capital

of an independent duchy'in 1163. In 1241 it was reduced to ashe»
by the Mongolian invaders , bnt it soon recovered its prosperity,

and, its population becoming largely Germauized, it joined the
Hanseatic League m 1261. On the death of Henry, the last duke,
in 1335, the lordship of Breslau passed to the Bohemian crown ;

and several of the Bohemian kings bestowed numerous priifileges on
the city, which began to extend its commerce in all directions,

—

to Russia and Tartary, Greece and Italy, the Netherlands and
Flanders. Under the stimulus of prospeiity the citizens soon
showed themselves disposed to assert their independence, both
against the aristocratic element within tlieir walls, and against

their feudal superiors without. From 1482 to 1490 they suffered

severely from the oppressive measures of Stein, the minister <^
their king, Corvinus of Hungary, whom they had preferred to

George Podiebrad of Bohemia. After the battle of Mqliacz, Breilau

passed with the rest of Silesia to the house of Austria, in whose
possession it continued till 1741, when it was captured by Frederick

II. of Prussia. In 1757 it was retaken by the Austrians nnder
Charles of Lorraine, but in the same year the Prussians again

made good their claim by force of arms, and took no fewer than

21,000 men prisoners. The attempt of Laudon in 1760 to surprise

the city was a failure. It was forced, however, after a lengthened

s'.ege to yield to the French in 1806-7. Their subsequent invest-

ment of it in 1813 was interrupted by the peace.

BREST, a strongly fortified seaport town of France,

capital of an arrondissement in the department of

Firiistere, in 48° 22' N. lat. and 4° .32' W. long. It ia

situated to the noith of a magnificent land-locked bay, and

occupies the slopes of two ,hills divided by the River

Penfeld,—the part of the town jon the left bank being

regarded as Brest proper, while the part on the right is

known as Recouvrance, from the chapel of the Virgin, to

whom the shipwrecked sailors used to address their prayer.-

^adatead of Brest,

for the recovery of their property. The hill-aides are in

some places so steep that the ascent from the lower to tht

upper town has to be effected by flights of stairs ; and the

second or third story of one house is often X)n a level with

the ground story of the next The town proper has three

long parallel streets, of which the chief bears the name

of Rue de Siam, in honour of the Siamese embassy sent to

Louis XIV., and terminates at the remarkable swing-

bridge, or Pont Imperial, constructed, in 1861, which

crosses the mouth of the Penfeld. Running along the

shore to the south of the town is the Cours d'.^jot, one of

the finest promenades' of its kind in France, named after the

.

engineer who constructed it. It is planted with trees and
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adorned with two marble statues presented by the " Gouverne-

ment Consulaire, Le XIIIP. Genninal, An IX." Brest

possesses comparatively few buildings of importance, with

the" exception of those connected with the great naval estab-

lishment. The church of the priory of the Seveu Saints,

the church of St Louia, the old castle with its seveu

massive towers (dating in part from the 13th century),

the exchange, the town-house, the civil hospital, and the

theatre are the chief. The great convict establishment,

which formerly held some 3000 prisoners, was vacated in

1860, and is now used as a store-house. The Government
dockyard is very extensive, and contains a sail-loft, a slop-

fchop, a ropery, a foundry and steam-factory, seamen's
barracks (known as La Cayenne), and three dry-docks partly

excavated in the hill-side. The Ilupital de la Marine, built

between 1824 and 1835, contains 26 wards, each with 53
beds, and is under the management of a large band of

sisters of mercy. Among the minor establishments are a
lyceum, a school of navigation, a medico-chirurgical school,

an observatory, a botanical garden, a public library of

25,000 volumes, and two others of- 15,000 and 10,000.

The manufactures are few, and the trade is of small

extent considering the excellence of the port". The for-

mer are chiefly leather, wax-cloth, paper, and rope ; and
the latter deals mainly in grain, beer, brandy, and fish.

Napoleon III. did much for the development of the. com-
merce of Brest, though his extfensive plans for a new port,

on which £600,000 were expended during his reign, have
been only partially carried- out. It lies at the foot of the

Cours d'Ajot, and has thus much greater scope for any
necessary development than the old port, which was formed
>y the mouth of the Penfeld. The roadstead of Brest,

which is in some places three miles broad,-and has an area
i>f 15 equa'C leagues, is formed by the promontory of

Finistfere on the N. and that of K^lernn on the S. It

breaks up into numerous smaller bays or anna, formed by
^he embouchures of streams, the most important being the
,Anse de KtSlernn, the Anse de Poulmie, and the mouths of
the Ch&teaulin, the Dolas, the Lauberlach, and the Lan-
derneau. It is defended on every side by batteries and
forts, the finst system of which was erected in 1680 under
the personal superintendence of Vauban. The only entrance,
the Goulet, is about a mile wide ; but the Mingant or
Mingam rock in the middle compels vessels to pass under
the batteries of either the one side or the other. In 1851
the population of the town was 36,500; in 1871 it was
66,272.

Kothing definite is Itnown of Brest till about 1040, when it k.i.s

ceded by the Count of Leon to the fiist duke of Brittany. In IS72
duke John IV. gave it up to '.he English on condition that they
should restore it when peace was proclaimed. So important did he
consider the place that he declared, " He is not duke of Brittany
who 13 not lord of Brest." On the death of Edw,-;rd III. the
castle was made over to the dukes ; but when war wns once more
declared between France and England, an English garrison took
(rossession again, and repelled cveiy effort to dislodge it ; nor was
<he place surrendered till 1397, and then only in consideration of a
?ieavy ransom. In the next century it wa.s again captured by the
English, and retaken by the French \ and by the marriage of Louis
XII. with Anne of Brittany, it passed to the French crown. The
advantages of the situation for a si-aport town were tjrst recognized
by Richelieu, who, in 1631, constructed « harbour with wooden
wharves, which soon became a station of the French navy. Col-
bert changed the wooden wharves for masonrv, and otherwise im-
proved the port, and Vaubun's fortifications followed in 1680-88.
In 169-1 an English squadron, undir Berkeley, was miserably defeated
in attempting a landii.g ; but in 17<>4, during the revolutionarv
war. the French fleet, under Villarct de Joycusc. was as thoroughly
Beaten in the same place by the English admiral Howe.

BREST-LITOVSK (in Polish Brzesc, and in the
thronicles Berestie and Berestoff), a town of Russia, in
the government of Grodno, and 131 miles P. from the city

.01 that neme, ia 52' 5' N. lat. and 23^ 39' E. io;:g., at the

junction of the navigable river Mukhovetz with the Bug.
It contains two or three Greek churches, a Roman Catholic

church, a Jewish synagogue—^which was regarded in the

16th century as the first in Europe, a monastery, a pubhe
hospital, a Jewish almshouse, aa important provision

storehouse, a custom-house, and a wharf. Brest is the seat of

an Armenian bishop, who has authority over the Armenians
throughout the whole country ; andsince 1841 the " Alex-

ander" cadette-corps has been stationed in the town. The
industries of the place are comparatively uuimportant,

but it carries on a very extensive and varied trade by
means of its rivers and the Royal Canal. The principal

articles of the txaffic are grain, flax, hemp, wood, birch-tar,

and leather. The population numbered 19,343 in 1860,

3394 being Catholics, and 10,320 Jews. In 1867 thg

total had risen to 22,493.

First mentioned in the beginning of the llth centuiy, Brest
continued to pass from one pnncipality to anotlier till 13yJ, when
it was incorporated with Poland. In 1241 it had been laid waste
by Tatars, and was not restored till 1275 ; its suburbs were burned
by the Teutonic knights in 1 379, and ia the end of the 1 5th century
the whole town met a similar fate at the hands of Slengly-Gberai of

the Crimea. In the reign of Sigiiinund diets were held in Brest ;

and in 1594 and 1596, it was the meeting-place of twortmarkable
councils of the bishops of Western JRussia. In 1706 the town was
captured by the Swedes ; in 1793 it was added to the Kussiau
empire ; and in 17*.i4 was the scene of SuwarolTs victory over the
Polish general Sierakofsky,

BRETAGNE. See Beittakt.
BRETSCHNEIDER, Karl Gottlieb, an eminent

scholar and theologian, of the more moderate school of

German rationalism, was born on the 1 1th February 1776,

at Gersdorf in Saxony. From his autobiography, which
was found amongst his papers after his death, and was
published by his son in 1851, we obtain a very complete

picture, not only of the man himself, but of the times in

which he lived, and of the influences by which he was
surrounded. His father was pastor of the village of

Gersdorf, but was translated to Lichtenstein wheu
Bretschneider was only four years of age. He gives nr>

interesting account of his. early childhood and school

training, of the impression produced upon him by his

father's dignified bearing, and of the agricultural pursuits

and piscatorial amusements by which, the clerical and
psedeutic labours of the latter were diversified. On the

death of his father, in 1789, he was set.; to Hohenstein to

reside with bis uncle Tag. It is. in keeping with the

n^ntal characteristics of the man who nfte/wards became
famous for that cool and deliberate exercke of the reason

on theological subjects, which has led nnariy to place him
among the extreme school of rationalist divines, to find him
at the early oge of fourteen, when he was confirmed by the

pastor of Hohenstein, criticizing the religious teacbi.Tg ol

his instructor, and pointing out that the order in which ;b9

various doctrines were taught from the Dresden catechism

was not such as could commend itself to his own cxperitnce,

or the course of moral education which he had undergone.

He remarks that he deems the circumstance worthy of

mention, " because it was the first time that, having turned

his thoughts to the subject of religion, he could not

persuade himself of the truth of what he was taught, and

that a similar process may be going on in the minds of

many a youth in similar circumstances, without the

instructor being at all aware of it."

In 1790 Eretschneider w.13 ient to the lyceuEi of

Chemnitz, where the celebrated Heyne had received Me
classical education. Here he remained four years. T' j

account which he gives of the state of education ip .ni«

school (which had greatly fallen away from its iormer

reputation), and of the capacity of his irstructors, is

interesting, and is strikingly illustrative of (bt growth of

that critical laculty which became so prominent a feature
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lu his chaiacter. It was whOe at Chemnitz that Bret-

echneider became acquainted with the Wolj'enbUttel Frag-

mentt. The conrector Lessing, a brother of the great Lea-

sing, who wa3 the editor of the Fi-agments, and who was
believed for some time to be their real author, was incon-

siderate enough to warn his pupils against reading any of

his brother's works. The natural result followed. The pro-

hibited books were eagerly sought after, and perused with

avidity. Contrary, however, to what might at first have been

expected, the persual of tlie Fragments made no impression

on the mind of Bretschneider. The independent judgment

of the youth is seen in the criticism which he passed upon
the book :

—" I read the portion," he says, " which treats

of the miracles of the Old Testament. But the reading

made no impression upon me, for Christianity did not

appear to me to rest at all upon the miracles of the Old
Testament." --^•

[' 1q 1794 Bretschneider entered the university of Leipsic,

having resolved to devote himself to the study of theology.

His resolution to adopt this profession was purely the result

of circumstances. "His father had expressed a wish that

he should do so, and all his mother's brothers were clergy-

men." The lectures which he attended were those of

Platner on philosophy, of Keil and Beck and Burscher on

various branches of theology, and of Mcisner and Kuhnoel

on Hebrew. His autobiography contains minute and
severe criticisms upon the various professors, in which the

defects and mistakes of their teaching are fiointcd out.

One or two of these may be quoted as indicative of the

mental tendencies of the writer. Speaking of the lectures

«Q philosophy, and after pointing out the defects of

Platner's method, he says,
— " Even at this early period, I

learned from experience the impossibility for me of adopt-

ing any doctrine, except on condition of its standing fully

and clearly developed before me,—a peculiarity which has

adhered to me during my whole life, and has always pre-

served me froni mysticism, and the theology of feeling."

Again, in referring to the lectures of Beck on the exegesis

of. Scripture, the future lexicographer of the New Testa-

ment appears in the remark,—" I well remember how
burdensome the word wixixa and Tmliia aytoi' became,

which ho explained now as expressing sensum christiannm,

and now as fervorem aninii, and then, again, as something

else. I felt that these explanations were not correct, and
consequently could not accept them." With the lectures

of Keil, the successor of the celebrated Morus, Bret-

schneider appears to have been better satisfied. He
adopted his principle of the historical interpretation of

Scripture, and entered, as he says, " with the greatest zeal

upon the study of the Jewish theology and its itsm

loqumdi. In consequence of this, a multitude of arbitrary

explanations were set aside, and neither for Teller's

dictionary, nor for other modern interpretations, in which

new ideas are attached to the words of Scripture, could I

acquire the least rcli.sh. The efforts to explain away the

devil from the Bible, to reduce the passages respecting

Clirist's pre-existence and higher nature to a moral sense,

io make the miracles of the New Testament by exegetical

subtleties mere natural events, were odious to me as denials

of divine truth."

After spending four yearsatLeip.<!ic,Bretschneideraccepted

the office of tutor to the sons cf a Saxon nobleman, a post

which ha retained for some years. During this period his

resolution to make the church his profession seems to have

been somewhat shaken. His difficulties, however, were

removed by reading the observations on assent to creeds

in Reinhard's Christian Ethics, and also " by the thought

that many great and estimable theologians varied widely

{.rom the church faith, and that in general society, and in

the learned world, the entiahtened theologians ffor the term

rationalist was not common then) stood in the highest

repute, and were regarded with universal respect. This

state of things I supposed would be permanent, and I could

not then have believed that only a single generation would

pass before the enlightened theologians would be assailed

with such violence and bespattered with filth as they now
are. Had I been able to foresee this, I should certainly

have devoted myself to the study of law."^
In 1802 Bretschneider passed with great distinction the

examination for candidatns t/ieologue, and on that occasion

attracted the favourable regard of Reinhard, the celebrated

court-preacher at Dresden, who became his warm friend

and patron during the remainder of his life. In 1S04

Bretschneider established himself as privni-doceyit at the

university of Wittenberg, where he remained about twc

years, giving lectures on philosophy and theology. It was

during this time that he began his career as an author.

The first production of his pen was his Dogmatische-

Entivickiung alter in der Dogmatik vorkommenden Begrife

nack d<n S>/mbolischm Schri/ltn der cvatigelisck-lutherischtn.

und rrjormirten Kirche vnd dm wichtigstai dogmatischen

Lehrbiuhem, ihrer Theologen, nebs! der Literatur vorziiglich

der neueren iiber at!c I'heile der Dogmatik, which appeared,

in 1805, and reached a fourth edition in 1841, and which

is distinguished for the complete account which it contains

of the literature of the subject. This was followed by

other works, among which maybe named an edition cf the

book of Ecclesiasticus with a commentary in Latin, which

was intended to form part of a larger work upon the

Apocr)-phal books of the Old Testament,—an undertaking

that was never carried out. The advance of the French

army under Napoleon into Prussia after the battle ol

Austerlitz determined Bretschneider to leave Wittenberg,

which as a fortified town was liable to be exposed to all

the horrors of a siege. He accordingly abandoned his

university career, and, through the good offices of his-

friend Reinhard, obtained the pastorate of Schneeberg in

Saxony, on the duties of which he entered in March

1807. In 1808 he was promoted to the office of superin-

tendent of the church of Annaberg, which, in addition to

the properly clerical duties which belonged to the charge,

involved the consideration of many mt..ters belonging to

the department -of ecclesiastical law, which bad to be

decided in accordance with the canon law of Saxony.

Bretschneider, however, devoted himself energetically fo

his duties. " The Corpns Juris Saxonici," he says, " was.

almost always on my table, and I soon became perfectly

acquainted with its contents." In Annaberg he passed

eight years, during which lime he twice declined the ofTer-

of a professorship of theology, once from Konigsberg and

once from Berlin. The climate, however, did not agree

with him, and in consequence of the demands made upon

him by the discharge of his official duties, he was prevented

from devoting sufficient time to his theological studies.

He, therefore, began to desire a change. With a view to

this, he publicly took the degree of doctor of theology in

Wittenberg in August 1812. The subject of his thesis

was "Capita Theolosi^ Judaica?,"as gathered chiefly from

the writings of Josepbus. It was the last public doctorate

of the kind, and cost him 300 thalers '£i5), "an
expense," he remarks, " which he often regretted, as the

title was shortly after made common." It may have been

some little consolation to him that the people of Annaberg

on his return commemorated his promotion in a number of

poems composed for the occasion.

The desired change came at last. In 1816, on the death

of Locffier, general superintendent at Gotha, he was

appointed, on the recommendation of Von Ammon,
Roi;iliard's successor at Dresden, to the vacant post, in

which he remained until his death in 1648. This "as the
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great period uf ha literary activdty. By a careful economy

of time, he was able to discharge his official duties, and yi t

to possess sufficient leisure for theological study. Of tie

various productions of his pen, which appeared during bis

residence at Ootha, the following are specially worthy of

note. In 1820 was published his treatise on the gospel of

St John, entitled Probabilia de Evangelii et Epislolarum

Joannis Apostoll indole et origine erv/iitorum judiciis

modeste subjecit K. G. Bretschtuider. The seasation which

this work produced wits immense. In it he collected

together with great fulness, and discussed with marked
moderation of tone, the various arguments which seem to

prove the non-Johannine authorship of the gospel. As
might have been expected, it called forth a host of replies,

several of which proceeded from some of the ablest scholars

and divines of the day. To the astonishment of every

one, Bretschueider announced in the prefaci to the second

edition of his Dogmatik in 1822, that he had never believed

iu the non-authenticity of the gospel, tha he had only

published his Probabilia to draw attention to the subject,

and to call forth a more complete defence of its genuine-

ness, an object which he considered had now been fully

accomplished. Whatever may have been the effect pro-

duced on the mind of Bretschueider himself by the various

replies which appeared, they certainly did not remove the

doubts of others, for the controversy still appears as far

from,being definitely settled as it was when the Probabilia

appeared more than half a century ago. Bretschneider

remarks in his autobiography that the publication of this

work had the effect of preventing his appointment as suc-

cessor to Tittmann in Dresden, the minister Von Einsiedel

violently opposing the proposal of the city council to call

Bretschneider to this ofl ce, and denouncing him as the
" slanderer of John" (Der Johannia Schdnder).

The work by which Bretschneider conferred the greatest

service upon the science of exegesis was his Lexicon

Alanualf Groeco-LtUxnum, in libros Novi Testarmnti, which

appeared in 1824, and which attained a third edition in

1840 This work is valuable for the use which its author

made of the Greek of the Septuagint, of the Old and Vew,

Testament Apocrypha, of Josephus, and of the apostoLc

fathers in illustration of the language of the New Testa-

ment.

tBretschneider's dogmatic writings were very numerous,

«iid many of them passed through several editions. The
only one which has been translated into English is his

Manual of the Religion and History ofllie Christian Church,

'which appeared in 18-57.

The dogmatic position of Bretschneider seems to be inter-

mediate between the extreme school of naturalists, such as

Paulus, Rohr, and Wegscheider on the one hand, and
that of Strauss and Baur on the other. Recognizing a

supernatural element in Scripture, he nevertheless allowed

to the full the critical exercise of reason in the interpreta-

tion of its dogmas. As a theologian he waa deficient

in speculative power, and his writings are marked by a

certain dryness. His mental strength lay in the possession

of a clear, cool judgment, which he never allowed to be

influenced by feeUng, and in the faculty of untiring

industry.

For further infonnation the reader is referred to hi.s autobiography,

A iw Mtinen Leben Stlhstbiographie von Karl Gottlub Brftschmider,

Gotha, 1851, of which a translation, with notes, by Professor George
£, Day, appoarefl in the Btbliolheca. Sacra and American Biblicul

Jieposn'/ory, No's, if) and 38, 1852. 1863. (F. C.)

BRKUOHEL, Jan, a Flemish painter, son of Peeter

Breughel, was born at Brussels about the year 1569 He
•first applied himself to painting flowers and fruit:, and
afterwards acquired considerable reputation by his land-

sicapes and sea-piecee. After residing long at Cologne he

tns.velled into Italy, v.liere his landacaces, adorned with

small figures, were greatly admired. He left a largj

number of pictures, chiefly landscapes, which are ex icuted

with g.-eat skill. Rubens made use of Breughel's hi.nd m
the landscape part of several of his small pictures,—such as

his Vertumnus and Pomona, the Satyr viewing the Sleeping

Nymph, and the Terrestrial Paradise, which by some is

regarded as the .oasterpiece of that great artist. Breughel
died in 1642,

BREUGHEL, Fieter, a Flemish painter, was the son
of a peasant residing in the village of Breughel near Breda.

After receiving instr, ction in painting from Koek, whose
daughter he married, he spent some time in France and
Italy, and then went to Antwerp, where he was elected into

.he Academy in 1.551. He finally settled at Brusi^els and
died there. The subjects of his pictures- are chiefly humo-
rous figures, like those of D. Teniers ; and if he wants the

delicate touch and silvery clearness of that master, he has

abundant spirit and comic power. He is said to have died

about the year 1570 at the age of 60 ; other accounts give

1590 as the date of his deatt. Several other painters of

the name Breughel attained to some distinction.

BREVIARIUM ALARIC/.NUM, acoUection of Roman
law, compiled by order of Alaric II., king of the Visigoths,

with the advice of his bishops and nobles, in the twenty

second year of his reign (506 a.d.) It comprises sixteen

books of the Theodosian code ; the Novells of Theodosiua

II., Valentinianus III., Marcianus, Majorianus, and Se-

verus ; the Institutes of Gams , five books of the Sententiat

Receptee of Julius Paulus ; thirteen titles of the Gregorian

coda ; two titles of the Hermogenian code , and a fragment

of the first book of the Respo^ua Papiam It is termed a

code (codex) in the certificate of Anianus, the king's

referendary, but unlike the code of Justiman, from which

the writings of jurists were excluded, it comprises both

imperial consti^ut >ns (leges) and juridical treatises (Jura).

From the circimstance that the Breviarium has prefixed

to it a royal rescript {commoHttonum) directing that copies

of it, certified under the hand of Anianus, should be receivec*

exclusively as law throughout the kingdom of the Visigoth?

the compilation <. f the code has been attributed to Anianus

by many writers, and it is frequently designated the

Breviary of An.anus (Brevianum Aniani). The code,

however, appears to have been known amongst the Visi-

goths by the title of " Lex Romana," or " Lex Theodosii,"

and it was not until the 16th century that the title of

"Breviarium" was introduced to distinguish it from a recast

of the code, which was introduced into Northern Italy in the

9tl century for tue use of the Romans in Lombardy, This

recast of the Visigoi hie code has been presen ed in a MS.
known as the Codei Utinensis, which was fcrmerly kept

in the archives of the cathedral of Udine, but is now lost,

and it was published in the last century for the first time

by Caaciani in hie collection of ancient laws entitled

Barbarorum Leges Antiquije. It has been pulhshed in the

present century by Walter in his Corpus Juris Germanici,

Berolini, 1824. Another MS. of this LombErd recast of

the Visigothic code has lately been discovered by Hanel in

the library of St Gall. Neither of these MSS. comprises

the whole of the V.sigothic code, and it is the opinion of

very competent sciolars that the Lex Romana of the

Lombards did not contain any port-on of the Gregorian

or Hemogenian code nor the fragment of the Responsa

Pnpidni. The chi ;f value of the Visigothic code consist!

in the fact, that it is the only collection of Roman Law
in which the fire first books of the Theodosian code and
five boolcs of the Senienl;i.r Recepta: of Julius Paulus have

been preserved, and until the discovery of a MS. in the

chapter library in Veroca, which contiiined the greater part

of the Institutes of Gains, it was the only work in which
any portion of tlie institutional writin£;3 of that great jutisS
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had come down to us. The most complete edit;oc of the

Breviarium will be found in the collection of Roman law

published under the title of Jus Civile Ante-Justinianum,

Berolini, 1815.

BREVIARY (Lat. .'jm'M;ii'?n), the book which contains

the oflSces for the canonical hours. Tlie woi'd tirst occurs

iS the 1 1th century, and is said to denote that the book was

an abridgment of several separate ones which had previously

been in use. The English equivalent for it is poHxuiry

(from the medireval Latin por^i/on«m),portose, or portuasse,

the name probably indicating the portability of the volumes.

1 n the earliest times most of the stated public devotions of

the faithful grouped themselves round the daily celebration

of the eucharistic sacrifice ; but by degrees other offices

were added, in which the recitation of the Psalter formed

the principal part. The rise of monasticism gave a great

impulse to the movement, as the monks generally used the

whola Psaiter every week, and many of them every day.

Numerous complications were added by degrees, ia the

shape of antiphons, responses, kc. Metrical hymns seem
to date from St Ambrose in the middle of the 14th

century. Select portions of holy Scripture wero also reatl,

as well as extracts from works of the Fathers and from

lives of the saints.

The canonical hours are eight in number , the night office

of matins (divided into three nocturns) and seven day
offices,—lauds, prime (at 7 a.m.), terce (at the third hour or

9 A.M.), sext (at the sixth hour, noon), nones (at the ninth

hour, 3. p.m)., vespers (at sunset), and compline before

retiring to rest.

From this account it will at once be seen that the

Breviary services can only be carried out in a monastic

community where all other duties give place to worship.

Accordingly, the secular clergy of the Latin churches who
are obliged to recite them daily are allowed much latitude

in the way of grouping services together, and saying them
at any hour that may be convenient, which quite destroys

the grand theory of the nightly and seven-fold daily offices

of devotion. There were three leading tj-pes of this

•ervice book in the Western churches :
—

^^1), the Mozarabic

Breviary, once in use throughout all Spain, but now con-

fined to a single fonnddtion at Toledo ; it is remarkable for

the number and length of its hymns, and for the majority

of its collects being addressed to God the Son
; (2), the

Ambrosian, now confined to Milan, where it owes its

retention to the attachment of the dergy and people

to their traditionary rites which they derive from St
Ambrose ; and (3), the Roman, which (with many minor
ariations) forms the ground-work of all others except

those just mentioned.

Till the Council of Trent every bishop had full power to

regulate the Breviary of his own diocese ; and this was acted

upon almost everywhere. Each monastic community, also,

had one of its own. Pope Pius V., however, while sanction-

ing those which could show at least 200 years of existence,

made the Roman obligatory in all other places. But the

influence of the court of Rome has gradually gone much
beyond this, and has superseded almost all the local

"uses," The Roman has thus become nearly universal,

with the allowance only of additional offices for saints

specially venerated in each particular diocese.

The Roman Breviary has undergone several revisions.

The most remarkable of these is that by Cardinal Quignon

(1536), which, though not accepted by Rome, formed the

model for the still more thorough reform made in 1549

by the Church of England, whose daily morning and even-

ing services are bnt a condensation and simplification of

the Breviary offices. Som? parts of the prefaces at the

beginning of the English Prayer-Book are free translations

of those of Ouignon. At the beginning of last century

a n-.Gvoiaent of rension took place in France, and suc-

ceeded in modifying about half the Breviaries of that

country. Historically, this proceeded from the labours of

Launoius and Tillemont, who had shown the falsity of

numerous lives of the saints ; while theologically, it was
produced by the Port Royal school, which, led men to

dwell more on communion with God as contrasted with
the invocation of the saints. This was mainly carried out
by the adoption of a rule that all antiphons and re.^ponses

should be in the exact words of Scripture, which, of course,

cut out the whole class of appeals to created beings. The
services were at the same time simplified and short-

ened, and the use of the whole Psalter every week (which
had become a mere theory in the Roman Breviary, owing
to its frequent supersession by saints' day sei^vices) was
made a reality. These reformed French Breviaries show
a deep knowledge of holy Scripture, and much careful

adaptation of different texts ; but during the pontificate u)

the present Pope (Pius LX..) a strong Ultramontane move-
ment has arisen against them. It was inaugurated by th(

Count de Montalembert, but its literary advocates wen
chiefly the Abb6 Gueranger and M. Veuillot of the Univfrs;

and it has succeeded in suppressing them everywher*

except at Lyons, where the shadow of St Irenaeus still pro
tects the local rites.

The beauty and value of many of the Latin Breviariei

were brought to the notice of English churchmen by one ot

the numbers of the Oxford IVacls for tht Times, since which
time they have been much more studied, both for their own
sake and for the Ught they throw upon the English Prayer-

Book.

In a bibliographical point of view some of the earlj

printed Breviaries are among the rarest of literary curiosities

being merely local. The copies were not spread far, anc

were soon worn out by the daily use made of them
Doubtless many editions have perished without leaving t

trace of their existence, while others are known by unique
copies. In Scotland the only one which has survived the

convulsions of the 16th century is that of Aberdeen, revised

by Bishop W. Elphiustone, and printed at Edinburgh bj

Walter Chepraan in 1509. Four copies have been pr»
served of it, of which one only is complete ; but it ha'

been sumptuously reprinted in facsimile for the Maitlant

Club by the munificence of the Duke of Buccleuch. It is

particularly valuable for the notices of the early history of

Scotland which are embedded in the lives of the national

saints, and which are considered to be very authentic. For
the sake of those who are not familiar with Latin typo-

graphical contractions, it would be desirable if a mora
readable edition were printed, with explanatory notes od
the many difficult points which occur in tire rubrics.

The Sarum or Salisbury Breviary was much more widely

used. The first edition was printed at Venice in 1483, by
Raynald de Novimagio in folio ; the latest at Paris, 1556,

1557. It may be noticed as a peculiarity that, while

modern Breviaries are always printed in four volumes, one
for each season of the year, the editions of the Sarum never

exceeded two parts.

Further information on this subject will be found in thi

writers on the services of the Western churches, such as

Maskell and Procter. Seager has printed a small portion

of the Sanim Breviary with elaborate notes. The hymns
have been printed separately, with more or less completeness,

by Daniel, -Newman, and others ;
• and translations from

them form the ground-work of Hymns Ancient and Modem,
now so extensively used in the Church of England. Foreign
writers on this subject may be consulted by those who wish

to pursue it further, but they are too numerous to be
mentioned here. They will bo found enumerated in biblio-

gi-aphical writers like Taccaria. (o. H. f.)
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BREWING
BREWING 18 the art of preparing an exhilarating or

intoxioating beverage by means of a process of

[ermentatioa In the modern acceptation of the word,

orewing is the operation of preparing beer and ales from

»ny farinaceous grain (chiefly from barley), which is first

malted and ground, and its fermentable substance extracted

by warm water. This infusion is evaporated by boiling,

hops having been added to preserve it. The liquor is then

fermented.

The art was known and practised by the Egyptians

maqy hundred years before the Christian era, and after-

wards by the Greeks, Romans, and ancient Gauls, from

whom it has been handed down to us. All countnes,

whether civilized or savage, have, in every age, prepared

an intoxicating drink of some kind. In the second book of

Herodotus, written about 450 b c, we are told that the

Egyptians, being without vines, made wine from corn ; but

as the grape is mentioned so frequently in Scripture and

elsewhere as being most abundant there, and no record

exists as to the vine having been destroyed, we must

conclude that the historian was only partially acquainted

with the productions of that most fertile country. Pliny

{Natural History, xxii 82) informs us that the Egyptians

made wine from corn, and gjves it the name of zythum

which in the Greek would mean drink frotn barley , an<

HeUanicus, telling of the introduction of wine at Plinthium

a city of Egypt, states :
" Hence the Egyptians are though

to derive their love and use of this liquor, which the;

thought so necessary for human bodies, that they inventei

a wine made from barley." The Greeks, who denved th^

greater part of their civilization from the Egyptian!

obtained from them also the knowledge of artificial fermen

tation, the art of brewing in fact, and at a very earl

period. We find it mentioned, for example, in the writings

of Archilochus, the Parian poet and satirist, who flourished

labout 700 B.C., that the Greeks of his day were already

acquainted with the art.

Again, we learn from iEschylus (470 B.C.), from

Sophocles (420 B.C.), and Theophrastus (300 B.C.), that the

Greeks employed barley wine or beer (their zythos) in

their daily life as well as in their festive meetings. Tbeie

IS, in fact, little doubt that the discovery of beer and i s

use as an exhilarating drink were nearly as early as those .

the grape itself. Xenophon, in his account of the retreat

of the ten thousand Greeks, written 400 years B.C., men-
tions that the inhabitants of Armenia used a fermented

drink made from barley. Diodorua Siculus slates that

the Galatians prepared a fermented beverage from barley,

calling it zythos, like the Egyptians. By Sophocles and
other Greek writers it is styled ppvrov. Dioscorides

mentions two kinds of beer, one he calls l^v6o<; and the

other Koiipfii, but he does not describe them suffioiently to

enable us to distinguish them. Both, he says, were made
from barley, and similar liquors were made in Spain and
Britain from wheat. In the time of Tacitus (whose treatise

on the manners and customs of the Germans was written

in the Ist century of the Christian era), beer was their

usual beverage, and from his description, imperfect as it is,

there can te no doubt that they understood the method of

converting barley into malt. Pliny mentions its use in

Spain {Nai. Hist., xxii. 82) under the name of celia and
teria, and in Gaul under that of cerevisia or cervisia ; and
elsewhere (xiv. 29) he says—" The natives who inhabit the
west of Europe have a liquor with which they intoxicate

themselves, made from com and water. The manner of

making this liquid is somewhat different m Gaul, Spain, and

other countries ; and it is called by different namee, bnt
its nature and properties are everywhere the same. Vbe
people of Spain in particular brew this liquor so well that

it will keep good a long time. So exquraita is the cunning
of mankind in gratifying their vicious appetjteSj that they
have thus invented a method to make water itself produce
intoxication."

The cervisia of Phny evidently takes its name fronk

Ceref, the goddess of corn. Plautus calls it Cerealit

hqucrr, that is, liquor used at the solemn festival of that

goddess. The art of malting and use of beer are supposed

to h ve been introduced into Bntain by the Romans.
That barley was Jiaiown to the latter is evident from Virgil,

who uses it in the plural form, hcrdea, as we do the word

oats , and Pliny tells of the hordearii gladiatorcs, a kind

of fencers, whose sustenance was barley. Beer and vine-

gar were the ordinary beverages of the soldiers under

Julius CiEsar. The latter was made very strong, and was

drunk diluted with water when on the march. Bee being

so suitable to the climate, and so easily made by an agri-

cultural people with plenty of corn, it was gladly welcomed,

and soon became the national beverage. Previous to this,

the usual drinks of the ancient Britons were water, milk,

and mead fan intoxicating drink made from honey). After

the expulsion of the Remans from Britain, the Saxons
subdued the natives and learned from, them th,e art of

brewing.

Dr H. J. Mann tells us that the Kaffre races of South
Africa have made for ages, and still make, a f rmented
drink of beer from the seed of the millet (Sorghum vulgare),

which IS first subjected to a malting process in all essential

particulars identical with our own. The seed is first induced

to germinate by covering it in a warm place with moistened

mats of grass, and the sprouting is then stopped by the appli-

cation of heat. After simmering for some time in hot water,

the malted grain, is set aside to ferment in the sun

—

fragments of a dried succulent plant having been stirred in

to jilay the part of yeast and start the fermentation. The
scum which rises to the surface during the fermentation is

skimmed away from time to time by ladles made of grass

stems spread out and loosely woven together at the bowl.

When the fermentation is complete the beer is poured

through a mat strainer, shaped and tasselled very much
like an inverted night-cap, into the store vessel, which is

made of thickly and firmly woven grass. The natives of

Nubia, Abyssinia, and other parts of Africa also make an
intoxicating drink of great power called bousa, from the

flour of the teff {Poa abyssmica), and from the durrha or

millet (Sorghum vulgare), much esteemed by the natives,

and perferred by many to palm or date wine, the commoa
intoxicating drink in tropical countries. According to

Mungo Park, the natives of Africa also make a beverage

from the seed of the spiked or eared so t-gra^s (Holcu*

spicatus). The Russian drink kvass or quass, a thick, sour

beverage, not unlike bousa, is made of barl ;y and n,-e flour,

mixed with water and fermented. Formerly, the spnics-fir,

birch, maple, and ash trees were tapped, and .their juice

used in England,—the first two, indeed, till within the

last fifty years. Koumiss, the drink of the Tatar race, i»

the fermented milk of their mares The Chinese beverage,

sam-shee, is made from rice. This is not only intoxicat-

ing, but, like absinthe, peculiarly mischievous in its per-

onanent effects. In South America a favourite drink is

palque, the fermented juice of the Araercian aloe (Agaw
americana). Guarapo is the juice of the sugar-cane, which,

when fermented, forms the common drink of the negro
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races, who also prepare a drink from rice anl honey. Where
beer has once been introduced, however, it has generally

become the national beverage, and is now in universal use

m the northern and temperate parts of Europe and Asia.

Beer used formerly to be made in England from wheat

;

but this beverage was not so well flavoured as if prepared

from barley-malt, nor did it keep long. It was esteemed

in Germany and Denmark, and was called by the Germans
Mumme, and by t'le Danes mom. The German Weissbier

IS made from wheat-malt, with a small portion of barley-

malt added
We are informed by William of Malmesbury that in

the reign of Heny II, the English were greatly addi led

to drinking. Tl e monasteries were remarkable for the

strength and purity of their ales, brewed from mali prep red

by the monks ? th great care and skill. The watei of

Burton-on-Trent began to be famous in the 13th cent iry.

The secret of their being so especially adapted for breving

was first discovered by some monks, who held land ii: the

adjacent neighbourhood of Wetmore. There is a docujent
etill extant, dated 1295, in which it is stated that Mailda,
daughter of Nicholas de Shoben, had re-leased to the abbot

and convent of Burton-on-Trent certain tenements within

and without the town , for which re-lease they granted her,

daily for life, two white loaves from the monastery, two
gallons of conventual beer, and one penny, besides seven

gallons of beer for the men. The abbots of Burton must
also have made their own malt, for it was a common cove-

nant in leases of mills belonging to the abbey, that the

malt of the lords of the manor, both spiritual and temporal,

should be groui d free of charge. Mary Queen of Scots, in

the midst of he- troubles, seems not to have been altogether

insensible to the attractions of English beer, for when sha

was confined in Tutbtry Castle, Walsingham her secretary

Mked, " At what place near Tutbury beer may be pro-

vided for her majestie's usel" to which Sir Ralph Sadler,

governor of the castle, made reply, " Beer may be had at

Burton, three miles off." Plot, in his Natural History

of Staffordskiie, written 200 years ago, refers to the

peculiar properties possessed by the Burton waters, from
which, he says, " by an art well known in this country

gcod ale is made, in the management of which they

htve a knack of fin ng it in three days to that degree

ttat it shall not only be potable, but is clear and palatable

u one could desire any drink of this kind to be." In
1630 Burton beer began to be known in London, being

lold at "yo Peacocke," in Gray's Inn Lane, and, according

to the Spectator, was in great demand amongst the visitors

at Yauxfaall. In 1585 Stow relates that there were 26
brewers in the city of London, the suburbs, and West-
minster,—13 being English and 13 foreigners,—who brewed
€•18,960 barrels of beer, of which they exported 26,400
barrels to Embden, the Low Countries, and llic])|ie In

1643 the first excise was imposed on beer. In Willmin III 's

reign, the brewer sold his nut-brown ale at 16s. per barrel,

and his small beer from the same grains for 6s. per barrel.

At the present day the brewing trade his reached

vast proportions in Great Britain. It woi d appear
that its extent has now attained the maxitium. ; the

quantity produced for export is likely to de-iline, as

most of the colonies are beginning to make t leir own.
The pale ale of Tasmania deserves particular notice ; the

climate being speci.ally favourable to hop-growing and
malting, that colony not only produces its horie-sup[)ly,

but carries on an export trade with Australia. Acccrding
to the report to Messrs Bass by Professor Leone Levi, the

number of persons employed in and depending on t'le British

liquor trade is 1,500,000, and the capital invested in it

amounts to £117,000,000. There are 5000 mal'-sters,

34.000 licensed brewers, 6000 dealers in ales, and 139.000

publica:s. These pay nearly £8,000,000 a year for

permission to make and sell the popular drink. The
quantit; of beer brewed in 1869 was 25,542,664 barrels,

of whi:h 521,272 barrels were exported ; whilst in 1874

the exports were 573,957 barrels, of the declared value of

£2,508,883. It has been estimated that Barclay i Peikms
(successors to Thrale, Johnson's friend) have il,500,000
sunk i 1 their trade. Bass, the largest brewer in the world,

pays license on 1,000,000 barrels, and there are eighteen

other brewers who pay duty on 200,000 barrels. From
the excise official returns we find the annual consumption
per head of the population is

Id England, 2 bushels of malt, \ gallon of spirits.

,, Scotland, A .. .. 'i ..

,, Ireland, A ,, ,. A .. .,

The first essay known to us on the subject of brewing

is by Basil Valentine. Boerhaave says of this treatise

that It 13 both accurate and elegant. In 1573 H Knanat
published a work in five volumes at Erfurt, with thequaint

title. On the Divine Noble Gift^the Philosophictxl, highhj

Dear and Wondrous Art to £rev/ Beer. In the year 15S5

Thaddeus Hagecius ab Hayek (a Bohemian), published a

treatise entitled De Ceremsta, ejusque conficiendi ratione,

natnra, inribus, et faatltatibus. This small work of fifty

pages gives a very clear and accurate description of the

process of brewing. To Mr Combrune, a London brewer

in the earlier part of the 18th century, we are indebted fur

the proofs he gave of the value of the thermometer in

brewing. In other respects his work entitled 7'he Theory/

and Pract ce of Brewing, is of no particular value at the

present day, though it was very useful at the time in

advancing the art, and ran through several editions.

Previous to his time brewers had looked upon the

thermometer as a scientific toy, and " rule of thumb " was

the order of the day. In the year 1784 Mr Richardson of

Hull brought out his Theoretic Hints on Brewing Malt

Liquor, and Statistical Estimates of the Materials of Breuiny,

showing the use of the Saccharometer. These works would

be beneficial but for the absurd mystery with which the

author invests the whole subject. It was he who first

brought publicly to the notice of brewers the value of the

saccharometer. an improvement of his own on the hydro-

meter, or water guage, invented by Martin, the Fleet Street

mathematician. Mr Baverstock purchased one of these in

1768, and in 1770 received a certificate of the value of his

instrument from Mr Thrale, the celebrated brewer in

Southwark, who had tested it. It was not, however, till

1785 that Mr Baverstock published his Hydrumetrical

Observations and Experiments in the Breweries ; so that

Mr Richardson has the merit of bringing his improved

hydrometer, which he christened saccharometer, first to the

notice of the trade By this instrument the brewer is

enabled to ascertain tlie amount of saccharine or fermentable

matter in the wort, and thus to take advantage of a parti-

cularly good sample of malt, or to compensate for a bad

one, so as to procure an uniform strength. Malt vanes in

quality according to season, the skill of the maltster, and

other circumstances. Samples of barley raised from the

same seed, and grown in adjoining fields, will produce malt

widely different, although this is not discovered till it has

been in the mash tun. The quantity of malt which sufhces

for a particular " length " today may fall far short of

affording the same quantity of ale to morrow, and vice ivrsa.

In either case the saccharometer is essential, as it enables

the brewer to make his ales one standard strength. The
instrument is also of great service in regulating the

fermentations.

Mr Richardson 3 saccharometer was constructed on the

principle that 36 gallons (one barrel) of water weighs 360 lb,

and if that quantity of water were converted into wort
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and again weighed the difference would show the weight

of fermentable matter extracted from the malt. His

instrument, therefore, was graduated so as to show one

degree for each pound that a barrel of wort weighed more

than a barrel of water. He does uot, however, alkiw for

the displacement of a certain quantity of water by the

saccharine matter dissolved in it ; consequently, his in-

struuient is not quite correct. The saccharometer of

Dring and Fage and that of Long, which are both on the

same principle as Richardson's, are adjusted so as to allow

for this inaccQracy ; for example, if a gallon of sugar,

weighing 16 lb, be added to 35 gallons of water (together

making one barrel imperial measure), their instruments

show in this infusion, at 60° Fahr., the excess above that

of distilled water, which, in this instance, is 6 lb gravity
;

thus we have a barrel of wort, weighing 306 ft, composed

ot water 35 gallons, and saccharine matter 16 ft. The
Excise make their calculations by Allan and Bate's instru-

ments, which are constructed on the principle of indicating

the specific gravity of the wort,—that of distilled water,

which is the standard of weight by which all substances

have to be compared, being reckoned 1000. It is, however,

easy to change the reckoning of the one to the other.

Should we wish to reduce the specific gravity indicated by

Allan's or Bate's instruments, we have only to divide the

specific gravity by 277 ; or if we wish to convert the

indication of Dring and Fago's scale into specific gravities

we multiply by the same factor.

Barley is the seed of several species of Hordeum, and be-

longs to the tribe of grasses, called by botanists Gramiridceos.

It has been cultivated from the earliest times. The species

most used for malting purposes are the long-eared or two-

rowed barley (Hordeum distichum), and the Hordeum
hexastie/um, commonly called bere or bigg. This, in con-

sequence of its being more hardy and cipening more

rapidly, is cultivated in Scotland and Ireland. The variety

of the two-rowed most in refute is the Chevalier. This

was introduced early in the present century by the rector

of Stonham, in Suffolk, after whom it was named, and was

the result of careful cultivation. Mr Chevalier saw some

fine specimens of two-eared barley growing on a manure

heap, had them saved, and'cultivated them for several

years, selecting only the soundest and largest seeds, until

the Chevalier barley became famous and commanded large

prices. The land in GreafBritain suitable to the growth

ot the finest grain for malting.is limited;—the most favour-

able districts being Suffolk, Nprfolk, and parts of Essex

and Herts. It is, of course, cultivated in all other coun-

ties, but not to the same extent. From the Agricultural

Returns of Great Britain, presented to Parliament, we find

that in the year 1870, there were ^,600,000 acres under

barley, which, if taken together, would form a block Jth

larger than the counties of Suffolk and Norfolk. Taking

the average yield at 32 bushels per acre, the total is

83,000,000 bushels, or more than 10,000,000 quarters. Of
this, 50,000,000 bushels were converted into malt, and

4,000,000 used by the distillers. Farmers find by experi-

ence that some land is not fit for the growth of this cereal,

and maltsters that if it is grown on certain soils it will not

make good malt. Light calcareous or friable gravelly dry

soil is the best. Rich loamy soil produces an excellent

crop, and sandy soil, when well manured, an-swcrs ; but

cold, clayey land, even when well drained, will not produce

the best malting barley It is a most precarious crop,

rcquiros but little moisture, and a wet season is fatal to it.

When it is in full ear rain, or eMen heaty dew, will break tho

stalk, and if wet continues for two or three days the c^rs

on the ground begin to grow, get stained, and become quite

unfit for malting. It should remiiin in V:a stack at least

a month to saasou. If " got up " damp, it is liable to

generate excessive heat, in which case the growing power of
the germ is destroyed, and the grain rendered useless for

malting purposes. Good barley should have a thin, clean,

wrinkled husk, closely adhering to a plump well-fed kernel,

which, when broken, appears while and sweet, with a germ
full, and of a pale yellow colour. It is of all cereals th&

best adapted for malting, containing as it does more starch

and far less gluten than other grain, and about 7 per cent,

of ready-formed grape-sugar. Its specific gravity is from
1-2S0 to 1-333, that of malt 1-200. A bushel of barley

weighs between 53 ft and 58 ft, depending on climate, soil,

and harvest ; the same quantity of bere or bigg weighs from
47 ft to 51 ft. It cannot well be too heavy, as it gives a

corresponding gravity to the malt, providing it be mellow,

thin-skinned, and not steely. The cuticle, or husk, forms
nearly |th of the weight of barley, and between ^th and
ith in bigg. According to Enhoff, 1000 parts of barley

meal contain 720 of starch, 100 of water, 68 of fibrous or

ligneous matter, 56 of sugar, 50 of mucilage, 36 6 of gluten,

12 '3 of .vegetable matter, and 2 5 of phosphate of lime.

Hermbstadt gives the following percentages as the mean of

ten analyses of barley made by him :

—

Water 10 48
Husk 11 59
Gluten 4 91

Albumen 0-35

Starcb 60 50
.Sugar 4-6S
Gum 4 50
Oil 35
Soluble phosphates, Sic 0-38

Loss 2 30

leooo

Great care must be taken when buying for malting, f r
sometimes the grain is doctored by kiln-bleaching or drii d

at too great a heat. Several samples, too, may be mixed,

in which case they will not grow regularly, as heavier

barley generally requires to be longer in steep. Corns

broken by the drum of the thrashing-machine being set too

close spoil a sample ; those cut into sections will uot ger-

minate, but in warm weather putrefy, as is evident from

their blue-grey and mouldy appearance, and offensive smell

whilst germinating. A good buyer will, by the use of a.

skilful hand, estimate very closely the weight per bushel

in bulk ; his eye will tell him if the grain has been cut

before being ripe, in which case there will bo a variety in

the colour of the barley-corns, some being bright, and soma
a dead greyish yellow. In consequence of being sown in

spring, and not undergoing the js^ualizing tendency of

winter, barley is of all grain the most liable to ripen in a-

patchy manner, and not come to perfection simultaneously.

The buyer has also to judge if it has been heated or " mow-
burnt" while lying in the field after being cut, or in tlia

stack ; this it is apt to do in showery v.^athcr, or when tho

crop of clover, which is generally sown with or soon after tho

barley, is luxuriant. In tin's case the grain is apt to sprout,

and as tho process of malting isas near as can be a natural

vegetation, barley once sprouted is useless to tho maltster.

Mailing.—The word malt has been variously derived

from roots that have respectively the meanings of grinding,

soaking, and rotting. The last derivation, corresponding

to tho humor ex hordeo corruvtus of Tacitus {Germ. 23), ia

the most probable. Malting consists in steeping tho grain

m water to supply moisture enoUf^h to cause it to germinate,

and when the growth is suQiciently advanced, ; topping it by
drying the grain on a kiln. Before explainirg the process

of malting we must describe the construction of the seed, and
see the chemical changes that take place. A grain of barley

is composed of several paits—tho inner anc outer husks,

tho cotyledon, the corcule (which includes tho plumul*
or futur« stein and the rustel), the investing membrane.
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and the scar or eye, through which the seed is nonriflhed

during the process. The hard white part is termed, botani-

cally, albumen. This is the cotyledon, and forms the chief

part of the seed, supplying the germ with food dunng the

first few days of its existence. With the germ, which

begins to exist within an hour of being put in steep, springs

also into existence the principle termed diastase. This name
(from hdarrifu, to separate) was given it by MM. Payen

and Persoz, who made numerous experiments with it.

According to Muspratt, diastase may be obtained by

making a paste of malted grain at a temperature of 76°,

allowing it to stand for a few minutes, and then pressing

out the liquor, which is afterwards filtered and heated in

a water bath at 170°. At this temperature a portion of

the foreign nitrogenous matter coagulates, which is after-

wards separated by filtration. The clear filtrate, wHch
contains tolerably pure diastase, is evaporated at a iow

temperature to dryness. Diastase is not only soluble itself,

but has the power of dissolving starch, and concerting it

into soluble gum, to which is given the name dextrin, and

fiqally into grape sugar, so called because, on analysis, it

closely resembles the 8ug.ar which naturally exists in the

grape. So powerful is diastase, that one part will convert

2000 parts of starch into grape-sugar This operation will

be noticed belowunder the head of mashing. It is on account

of this wonderful power of diastase to convert starch into

saccharine matter, that distillers use one part of malt in

mashing to five parts of raw grain. The next part of

the seed that comes under notice is the corcule, which is

the embryo of the future plant. This germ, feeding on the

sugar formed from the starch of the cotyledon by the action

of diastase, grows upwards and downwards,—the upward

fH'owth being the plumule or " acrospire," the downward the

radicle or future root. Acetic acid (vinegar), which does

not exist in raw grain in a free state, is now also formed
;

this assists the diastase in its action.

The maltster's object is to obtain as much saccharine

Blatter as possible, with the smallest loss of substance, by
converting the starch of the barley into sugar, and thus pre-

paring it for the brewery, where it is changed by fermenta-

tion into alcohol. Chemically, starch and sugar are com-

posed of the same elements, carbon, oxygen, and hydrogen
;

but their atoms are differently arranged,—the mean results

of the analyses of BerEelius, Oay-Lussac, and Thenard,

giving TTnjths of a grain of carbon more in starch than in

sugar, whilst sugar contains -jVoths of a grain more of

oxygen and iBTjths less of hydrogen than starch.

The duty on malt forms an important item in the revenue,

and stringent laws have been made to enable the excise to

levy the duty, and prevent the maltster from defrauding.

It may be remarked, however, that although tho.io rules

were relaxed or abolished, the process of manufacture
would be carried on as it is now. The duty was first

raised in the reign of Charles I. on the following scale ;

—

English malt, is. 4d. ; Scotch barley-malt, 33. Sjd. ; Scotch
bigg-malt, 33. per bushel, but 23. of this was a war tax, and
the whole was soon repealed. In 1G97 a tax was again
imposed (to enable William III. to carry on war with
France) of CJd. per bushel. The rate has been frequently

changed, and has ranged between 7(1. and 4s. 5Jd. in

Engl.-ind, and 7d. and 3s. 9|d. in Scotland. For this and
much other information we are indebted to a useful little

work on malting published by W. R. Loftus. The present

rate of duly on malt made from barley is 2s. 7d. per bushel,

and 5 per cent, additional, snaking in all 2s. 8J^d. ; and on
fnalt from bere or bigg, when ma^Je for consumption in Scot-

land or Ireland, 2s., and 5 per cent, additional ; when the

latter is imported into England the higher duty is charged.

The 5 per cent, additional was imposed in 1840 on al!

exciseable articles, except spirits.

Table showing Quantity of Malt made in Great Britain

during the years 1871 to 1874, and the amount of Dulj,

levied

:

—

ESOLAND-
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cistern or couch frame, but the duty is charged on the

greatest amount found, whether in the couch or on the

floor or kiln. When the operation of steeping is complete

the water is drained off in about half an hour by means

of a gutter laid below the level of the cistern from end to

end, with a proper fall, and covered with perforated

iron plates. The perforated plates being movable, thb

gutter 13 easily cleaned and the plates replaced. The law

requires that every cistern shall be permanently constructed

with the sides and ends straight, and at right angles to

each other, for facility of measurement; the depth. must
not exceed 40 inches in any part ; the bottom must be

even, with a fall of not more than half an inch per foot

for drainage. No cistern can be used under a penalty of

£100 until a certificate in writing from the supervisor has

been obtained, stating that he has surveyed the utensil,

and that it is constructed according to the requirements of

law.

Couching.—The couch-frame is formed like the cistern,

with the exception that the fourth side may be made. of

movanle planks at least 2 inches in thickness. Before the

year 1827 it was lawful to construct the couch-frame

entirely of movable boards ; and couches made before that

date may still be used by obtaining permission from the

Board of Inland Revenue. Into this frame the gram is

now thrown with wooden shovels. It must not be com-

pressed in any way, under heavy penalties, and must not

exceed 30 inches in depth. If the excise officer has any
suspicion that the grain has been trodden down, he may
order it to be thrown back into the cistern and levelled.

The officer will then gauge it again. If he finds that the

.quantity has increased more than 5 or 6 per cent, accord-

ing to the length of time the grain has been emptied from

the cistern, any such increase over and above the 5 or

6 per cent, will be deemed conclusive evidence that the

grain has been trodden or forced together. A. penalty of

£100 is then incurred ; and a like sum for maltsters or

their men refusing to return the grain to the cistern. After

twenty hours the maltster is at liberty to move the grain

on to the floors ; but, in cold weather, when sufficient heat

to forward germination has not generated, it is left two
days, and even longer; but if left too long, ths grain

becomes sour. After sufficient time has elapsed, in oider

to prevent the heat rising too rapidly, and to equalize it

through the whole body of grain, it is thrown forward on
to the floors.

Flooring.—Herb the grain must be kept level, with the

edges straight to make it easy for the officers to gauge,

which 13 done several times to prevent the introduction of

uncharged grain. This operation of gauging requires great

care, as, in large houses, a mistake of the tenth of an inch

would make a difference of between 20 and 30 bushels to

the maltster. On the floors an allowance of one-half is

•made for the rootlets ; this is generally quite sufficient.

Each steeping is called a "floor" or piece, and must be

laid in succession according to ago, the most recent next the

couch, and the oldest next the kiln. Maltsters may have

six floors, including grain in the couch and on the kiln, in

operation at one time. Germination now progresses ; the

plumule, or stem begins to grow under the husk from the

same end as the root, but instead of piercing the husk,

turns round and proceeds under it to the other end of the

grain. This would develop into the green leaf were its

progress not stopped. Maltsters vary as to the length it is

advisable to Jet the acrospire attain ; some like it not much
more than half up the back of the grain, others like it jths

or even |^ths of its length, because it is pr.ictically found
that a friability of the starchy matter takes place ;ia7-i ;)(i«ii

with the length of the plumule. Unless the floors are

worked with great skill and regularity, however, some are

apt to protrude when carried to the latter extent. Thi»
shows an exhausted condition within Malsters who sell

by weight work the acrospire no higher than is absolutely

necessary ; the higher it is worked the less starch a nd the

more sugar is produced, and a corresponding loss in weight
ensues. The maltster who sells by measure, however, likes

to have- the acrospire as high as he can, to increase the

bulk of his malt. The writer's experience is that a ea fine

better, and keep better, when brewed from malt well worked
up. In large mash tuns, where the heat can be maintained,

it is not of so much importance ; but in small tuns, where
less than twenty quarters are mashed, if the " spire " is up
jths of the grain, so much the better, so long as it is uni-

form. The temperature on the floor rises to between 50°

and 60°, the fibrils of the radicle, the "chick," as it la

technically called, shoot from the tip of every corn. The
middle of the floor being the warmest starts soonest , so,

after a few hours, the grain is turned or stirred, so as to

bring all to a similar state of forwardness. At this point

comes the critical test of the maltster's skill , no fixed rules

can be laid down ; he must be guided by experience and
circumstances. He has to consider the quality and growth

of the barley,—whether it came off light or heavy soil,

—

the kind of mat intended to be mad;,—the temperature

and peculiarities of his particular mal.ing His prinapal

object is to get the grain to work, and to work regularly,

to accomplish which, and to check the too rapid growth of

the rootlets, the grain must be turned several times daily,

the interior being always brought to the surface by the

shovels of the workmen. The grain is spread more thinly

each time, the depth of it, originally H or 15 inches, being

thus gradually lessened to 3 or 4. This brings it to the

middle of the process ; it is then thickened as gradually

as it was diminished until it is thrown on the kiln. The
grain now emits an agreeable odour, something like apples .

'and if the hand be thrust into the corn it is found wet

enough to damp it ; this is called sweating. The " chick
"

develops into several short bushy rootlets. As the acrospire

grows the constituents undergo a great change , the gluten

and mucilage almost disappear ; the grain becomes white,

mealy, and sweet ; carbonic acid is produced ; air is absorbed,

almost as by animals in breathing ; and, consequently, air

is necessary to the germination of the grain. It loses

during this part of the process from I J to 3 per cent, in

weight.

There can be no doubt that it is of importance to the

maltster that the law allows him to sprinkle water over the

"pieces" on the floor ; this may be done at the expiration

of ninety hours after removal from the steep, provided such

grain has been kept under water fifty hours. Sprinkling

is generally commenced on the fifth or sixth day, notice

having been given to the Excise twenty-four hours before.

If in steep less than fifty hours it may not be sprinkled

till the expiration of twelve days. Sprinkhng is used

most by maltsters who sell by measure, and therefore

want to increase the bulk of their malt ; but there are

seasons when it would be difficult to make good malt unless

moisture were thus supplied, to make up the water lost

during sweating. Too much light is detrimental, as appears

from the fact that grain under the influence of uninterrupted

light is inferior, unless the sky-light be covered with a coat-

ing of blue, which admits the actinic rays, and excludes

the calorific and light rays, which hinder germination.

Shutters on the sliding principle are the best for regulating

both light and heat. Great care has to be taken not to

damage the grain by turning, especially when it is spread

thin. To obviate the necessity of turning as much as pos-

sible an instrument like a narrow shovel, called a plough, ia

used, which brings the grains underneath to the surface,

and into contaetwith the cold air, so keeping the germination
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regular. Grain is required by law to be kept at least 1G8

hours on the floors, but maltsters may keep it there as

much longer a3 they like. Barley throws out five rootlets,

the middle one being the strongest ; and if the young floor

has been neglected, this will shoot out three times the length

of the other.i and t®n up at the end like an awL When
the grain has germinated sufBciantly, its growth is arrested

By placing it on the kiln, the tbject being to drive off

superfluous moisture and insure the keeping qualities of the

malt.

Kilnrdrying.—The kiln is a chamber of which the floor

should be made of woven-svire or sheet-iron, or of perforated

tiles. The perforations are necessary to give admission

to the hot air, and also to allow the detached rootlets to

fall through. The kiln should have a sufBcient area to

allow the whole of one steeping to be dried at once, at a

depth of 8 or 10 inches , by which means the malt is more

regular than when dried in two or three lots, as the portion

left on the floor will grow, notwithstanding the maltster's

efforts to prevent it. The opening at the top of the kiln is

covered with a cowl or cupola, which answers the double

purpose of excluding rain and allowing the escape of the

steam. The furnaces are placed under the floor, nearly in

the central line, and the hot air passing through the perfora-

tions dries the malt, while the steam is carried off through

the vent in the roof. An iron or stone plate, 4 or 5 feet

square, called the "disperser," is placl over each Are to

disperse the heat and prevent the malt immediately above

from taking fire. The heat at first should not exceed 90°; if

higher it produces a hardening or vitrifaction of the starchy

matter or dextrin, and also heightens the colour of the

malt ; whereas, if the malt be freed from moisture at a low

temperature it may afterwards be exposed to a high heat

without gaining colour. The moisture being disposed of,

I he heat may be gradually raised to from 125° to 135° for

India pale ale malt, and to 170° or 180° for ordinary pale

malt,—the difference in the kinds of malt being the amount

of heat to which they are subjected on the kiln. During

the process the fires should never be allo'^ed to go out, as

the smell of a green fire imparts an unpleasaut flavour.

During the last few hours in particular there should be a

bright, clear fire for finishing off the malt, othervnse the

beer will not get bright. It will thus be seen that the pro-

cess of kiln-drying is very important. Dr Ure's remarks

on it are pregnant with meaning. He says, " The opera-

tion of kiln-drying is not confined to the mere expulsion

of the moisture from the germinated seeds, but it serves

to convert into sugar a portion of the starch which re-

mains unchanged, and that in a two-fold way. This is,

first, by the action of the gluten upon the fecula at an

elevated' temperature, as also by the species of roasting

which the" starch undergoes, and which renders it of a

gummy nature. If we dry one portion of the malt in a

naturally dry atmosphere, and another on a moderately

warm kiln, the former will yield less saccharine matter than

the latter. Moreover, the kiln-dried malt has a peculiar

agreeable and faintly burnt taste,— probably from a small

portion of the empyreumatic oil formed in the husk, which

not only imparts its flavour to the beer, but also contributes

to its preservation." Kiln-drying takes from one to four

days, according to the depth of malt and amount of heat

used. The fire being kept always burning, great care is

needed to prevent its breaking out in the night ; it is tiere-

fore made up the last thing and then " banked up," that is,

covered with a quantity of the ashes which fall through

the bars. For ordinary pale malt, about three hours before

it is thrown off the kiln the heat is raised from 150° to

180°, and during this process it requires turning two or three

times, and is thrown off the kiln in a hot state. The
rootlets are readily detached from the malt by the turning

on the kiln, and the treading of the men. in their list

slippers ; they are finally separated by screening, and are

the best criterion of the colour of the malt, showing at

once the amount of heat used. These malt " combs " or
" cummings," as they are called, are valuable food for cattle

in winter ; and the fine ones which fall through the kiln-

floor on the disperser, mixed with the dust from the fire,

are said to be almost equal to Peruvian guano as a top-

dressing for turnips.

Malt continues to swell, by absorbing moisture from

the atmosphere, for nearly three months, the time vary-

ing according to the dampness of the air. Malt in store

13 said to be mellowing. The increase by measure of

malt over dry barley, called the "outcast," is from 3 to 8

per cent. , in bigg the increase scarcely amounts to 1 per

cent. During the process of malting barley loses one-

fifth of ita weight , in Mber words, 100 lb of barley con-

verted into pale malt weighs un an average 80 lb • but as-

barley when kiln-dried loses 12 per cent, of moisture, the

actual loss is reckoned at only 8 per cent. The late Pro-

fessor Thomson thus accounted for it;

—

Soluble matter carried off by steep-water 15
Carbonic acid formed and given oil during germination 3

Roots 30
Waste (bruised and lost ijaina) 5

80

Dr R. D. Tnomson, who made various experiments on malt

for the purpose of ascertaimne its feeding and fattemng

properties, states the loss sustained to be

Water
Saline matter.

Organic ,,

6 00
48

VI 52

la 00

Bigg sustains a greater loss than barley, amounting to 7

per cent. more. The great similarity which chemical

analysis shows to exist between barley and malt, proves

that malting is only the beginning of the process by which

saccharine matter in solution is obtained. A glance at

Stein's analysis of the two will show this :-

Soluble albuminous
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Gluten soluble in Alcohol
Albuminous substances coagulable

Albuminous substances not coagulable by heat

Insoluble Albumen

Barley.

0-28

0-28
1-55

7-59

970

M»lt.

0-34
0-45

2-08

6-23

910

, There are three kinds of kiln-dried malt—pale, amber,

rand brown, and one of roasted, called black or patent malt
We have already seen how pale East India malt is made ;

also that the ordinary pale malt ia dried off at a higher

temperature by 30° or 40".

Amber mall, when ground, is of a rich amber colour,

lience its name. This is dried off at a heat of 180'. The
fuel used during drying is different. For pale malt, coke or

anthracite coal is used, but the colour and flavour of amber

malt are produced by burning oak or other hardwood
faggots,—the flavour being caused by the pyroHgneous acid

thrown bff during burning. High-coloured malts have

advantages o^ er pale ; more dextrin ia produced and more
. albuminous matter is rendered insoluble ; it is, therefore,

disier to brew good beer from them.

Brown or porter malt is dried in yet another way. The
floors of raalt-kilna used for drying it must be made of thin

sheet-iron or stout wire, as the heat must be raised in

a few minutes from 100° to a heat nearly approaching

. combustion, and lowered as rapidly. The process requires

great attention, or the malt would take fire. The grain is

>spread thin, not exceeding IJ inches in depth.; and the

whole process is completed in less than two hours. The fuel

used consists of faggots of beech, elm, or oak ; at first the

fire is kept down by being sprinkled with water, but the

last half-hour it ia allowed to increase, and an intense heat

is obtained. This kind of malt weighs about 32 fc per

bushel. It is sometimes called " blown malt," from its

distended appearance. By this process the gum, sugar, and

starch are converted into a kind of caramel, which gives

the flavour so much prized in porter. It makes the malt,

however, deficient in extractive matter, to the extent of

from 20 to 30 per cent.

> Patent malt, which is the legal colouring-matter in

porter, is made and charged with duty in the same way as

other malt, and then removed to the roasting premises,

where it is treated like coffee, being roasted over a fire in

cylinders of perforated iron. The law requires that 95 per

cent, of this malt shall have the " spire " exteiid tp one-half

the length of the grain in order to prevent the introduction

of raw grain. It is generally made from injured or in-

ferior malt, as the high temperature in drying quite restores

the appearance. There is, of course, no saccharine extract

from it, that having been converted into caramel or burnt-

sugar ; it is only wanted to supply colour and flavour.

Good malt of this kind should' have each grain distinct,

of its own original size and shape, not adhering to each

ether ; and when it is bitten the inside should be of a rich

chocolate colour.

Pale malt diffe'rs in appearance from barley ; the grains

are plump and generally free from wrinkles, and paler than

barley. Instead of the tightly-closed end, the opening

through which the rootlets have passed is visible at the

base of each grain ; when broken the starch should be loose,

friable, and cretaceous, and should leave a white mark as

of chalk when drawn along a black surface. It should be
crisp to the teeth, and have a sweet and cmpyreumatic
flavotu-, free from the least mould or mustiness of smell or

taste. Malt should weigh from 39 fi) to 43 R per bushel.

There shotild be no vitrified appearance when broken ; that

would be due to an excess of heat at the beginning of the

'arying process, or to the barfey having bet-n ^rown in tri.-.

'rich a, soil, or to -niied ise^ being used which did not
work regularly. A good test is to take lOO eeeds and
throw them into water, stirring them well up , good mah,
being specifically Eghter than ivafcer, shotild float on the

surface; if more than 6 per cent, sink it is bad mialt

Another test is to take 100 grains of malt and carefully

examine the regularity of thair acrospire, which shoiUd

extend fths of the length of the grain for large and |ths

for small brewers. If more than 5 per cent, have projected

it shows a wast© of material, whereas if more than 5 per

cent have the acrospire less than half way up, it is a sign

of insufficient germination.

Dr Ure's analysis goes to show the amount of solid

extract obtainable by the brewer. He takes 100 grains of

malt by weight, which are powdered and dried half-an-hour

by the heat from boiling water ; they are then weighed,

and the loss shows the quantity of moisture in the malt.

This powder is then mixed with cold water, and 4he vessel

containing it is heated in the steam-bath half an hoar,

the contents being occasionally stirred. The husk and
insoluble matters are then drained off, washed with boiled

water, and then dried and weighed,—their weight giving the

insoluble matter in the malt, and the residue the solubl*,

extract avaUablo to the brewer. Dr Ure found in several

experiments the average in lOO parts by wsight, to be

—

Moisture '..'.... 6'6

Insoluble matter 267
Soluble extract 66'8

JOOO

According to this, li we assume that a quarier of malt

weighs 324 ft, the total soluble extract will be 216-4 lb

avoirdupois ; but as the gum and sugar in assummg the

fluid form combine with the elements of water, if the

extract were dried it would weigh 23 ft ; and being reduced

to the basis of the barrel of 36 gallons would become, in

the language of brewers, ,87 ft extract per barrel, which

means that, if the wort from a quarter of malt were

evaporated down to the bulk of a barrel of 36 gallons, it

would weigh 87 ft more than a barrel of pure water.

Practice shows these experiments to be correct, the extract

per quarter varying, according to the sample of malt, from
80 ft to 90 ft.

"~\
v

Malt is made duty-free for distillery purposes and
exportation ; in both cases the maltster has to enter into

a bond with two sureties for £1000 that the malt goes to

its declared destination. It may also be made free of duty

for cattle feeding, an Act giving great facilities' being passed

in 1864-; it was, however, found to be useless, except in

small quantities, as a condiment, and the practice of giving

it is entirely discontinued. In 1870 there was not a single

bushel made, as there was no demand for it. In the case

of malt damaged by fire or water, an allowance equal to

the whole of the duty, .if totally destroyed, or part if the

damaged malt be sold on salvage, is granted by 7 and 8
Geo. IV. c. 52, § 76. The duty on malt is payable at the

end of every six weeks, but upon entering into a bond with

sureties for pajTnent, a maltster is allowed six weeks' credit.

Also by 26 Vict. c. 6, § 1, he may defer payment of half

the duty on malt made between 1st January and 1st April,

and the whole of the duty on malt made between the latter

date and 16th May, for three months, on giving notice of

his intention to the proper collector before 1st April, paying

interest nt the rate of 3} per cent per annum tiT tbo

accommodation, and giving bond for security.

By 7 and 8 Geo. IV. c. 52, § 4C, it is provided hat, if

any workman, maliciously or otherwise, commits an act by
which his employers are liable to a penalty, he shall be
imprisoned with hard labour for cot less than three or

i more than twplve mnntlis. The ma.stcr is liable for these
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penalties incurred by the workman unless he prosecute hla

servant within a month of the offence, and show the Com-
missioners a certificate of such conviction. Some maltsters

have a notice put up in their mailings to the effect that

their men will be prosecuted if they commit the offences

mentioned in the Act.

In America there are no internal taxes on materials used
in brewing as such, but there is an import duty on hops
and barley,—five cents per & on the former, and 15 cents

on the latter per bushel The barley mostly used comes
from Canada, the import duty being equal to about Is. 4d.

on an American barrel of beer. The duty is levied in

the form of a stamp-tax on the beer fermented, completed,

and in barrel, at the rate of $1 per barrel of SI gallons,

and $2 per barrel of not less than C3 gallons. No restric-

tions are imposed as to the materials of which it shall

i)e made.

1 In Bavaria the duty is raised on malt, but not assessed

till the malt is brought to the mill to be crushed. It is

made without licence or permission, and may be sold

without restriction ; but trafiBc in ground malt is strictly

forbiddea The case is the same whether the malt is used
by brewers or distillers. The consumption of beer and
spirits is untaxed, except through the impost on malt.

The means adopted for-preventing fraud consist exclusively

in the control exercised in the public mills by the Govern-
ment inspectors. Private mills for crushing malt are only
allowed when the proprietors have their mills furnished
with the regulation self-acting measuring apparatus,

together with the Government automatical counter. This
apparatus is sealed officiaUy, and thus it is impossible for

an ounce of malt to be crushed which has not first been
measured and checked. Besides these means for preventing
fraud, there exists a regulation that no malt, whether tax-

free or not, may be brought to any mill, or be found there,

for which a certificate (polette) has not been given specifying
the date, the quality, and the mill.

Americans are now making beer largely from maize meal
and maize malt. The experience the writer has had of the

use of the latter leads him to doubt its economy ; the ex-

tract is small, and the fine flavour of the ale impaired.

However, a small quantity can be used with advantage
where the fermentations are sluggish or inactive,—maize
being the most powerful stimulant of this process that we
possess. Barley has always been considered, artd with good
reason, a better, and in favourable seasons a cheaper, gram
than any other for malting. The reasons for this are, first,

that whilst the husk permits the steep-water to pass through
to the starch it effectually precludes the escape of the starch;

secondly, the acrospire grows under the husk in barley,

and so is protected from injury during malting, whereas in

wheat, maize, <fec., the acrospire forces its way out with and
at the same end- as the rootlets, and therefore runs the
risk of being damaged by turning on the floors; these
damaged grains become mouldy, and mould being propa-
gated by means of spores, one mouldy grain may send out
thousands of these spores among the good grain, and infect

the previously healthy ones ; and thirdly, barley contains a
largo ready-made ptoportion of grape-sugar and starch. It

is, therefore, only in bad barley seasons that there will be
much demand for malt made from other giain. The average
price of barley from 1872 to 1875 has been 43s., and in

1 874 the average was as high as 49s. This high price, which
means a material increase in the cost of manufacture, has
naturally made a great inquiry for a cheaper sugar-forming
product ; and there is no doiibt that if the duty on malt
,were either taken off or laid on the manufactured article,

beer, large quantities of other grain dried on a kiln at from
230° to 240° would be used in bad barley seasons. In
.Qerraany the grain ia steeped before kiln-drying for three

or four hours, to remove from the husk the impleasant

flavour it sometimes imparts to ales ; the materials used to

a considerable extent there are wheat, oats, rice, maize,

and even potato starch. Beer made from rice is of a
very clear pale colour, of an extremely pleasant, milj
taste, foaming strongly, and yet retaining its carbonic

acid. Dr Graham, in his instructive lectures on the

chemistry of brewing, at the Society of Arts in 1874,
explained how raw grain might be used to obtain a beer
either alcoholic in its nature, as brewed in England, or

dextrinous, like the Bavarian beer. Mr John Prior, of the

firm of Truman and Hanbury, in his examination before a
committee of the House of Commons, says, " If the malt
Acts were not m the way, numerous substitutes for malt
might be employed," and that, amongst these, mangel-
wurzel might be used to any extent ; and he goes on to

say, " I have tasted as good beer brewed from that alone

as any home-brewed beer I have ever tasted in my life."

The only substitute for malt allowed in Great Britain is

sugar. Of this, in its different forms, there was used ir

the year ending September 30, 1874

—

•ot*.

i„ ir„„i,^.i i London 283,738
In England

j p„,^^<^ ^22;i38

705,872
In Scotland 7,323
In Ireland 64,825

76S.02O

being an increase over 1873 of 204,528 cwt. Sugar may
be used in brewmg to the extent of one-third,—two cwt.

being equal to a quarter of malt ; the duty is 1 Is. 6d. per

cwt. It IS either boiled with the wort, or dissolved in the

underbacL Ordinary cane-sugar contains a large amount
of dangerous putrefying albuminous matter. It may also

be said to cause two distinct fermentations, having to be

converted, by the action of the ferment, into glucose before

it is broken up into alcohol ; it is, therefore, only good for

ales of quick consumption. For store ales it is as well to

destroy one of these fermentations, and at the same time

convert the cane into grape-sugar or glucose. This is done

by treating it with dilute sulphuric acid, the acid being

afterwards got rid of by means of chalk or lime, which

combines with and carries it down. This is effected, very

rapidly if the temperature be increased by pressure to 250°

or 300°, 1 lb of acid mixed with 600 lb of water converting

100 tt) of starch or cane-sugar into glucose in three hours.

This action of acids upon cane-sugar has formed the subject

of a patent (Carton's), which is being worke'd on a large

scale at Southampton, and the product is sold under the

name of saccharine; it has found great favour with brewers,

as it gives a rounder flavour, and more permanent character,

to the beers than when brewed from malt alone, and at tho

same time masks the acidity where any exists, better than

starch or cane-sugar. Saccharinehas beencaiefuUyanalysed,

and the analysis shows the whole of the raw sugar to have

been converted into glucose with a certain percentage of

water. The best mode of distinguishing grape from cane-

sugar is by adding to the solution to be tested, in a flask,

a few drops of an alkaline solution of tartrate of copper,

and then gently boiling it. If any grape-sugar is present

a bright red metallic-looking precipitate of suboxide of

copper is shortly thrown down ; if no grape-sugar is present

the solution remains clear, with a slight blue tinge, from

the addition of the copper solution.

It does not appear that the best judge can, from tho

taste alone, distinguish between a beer made from malt

and one brewed from a mixture of malt and sugar. This

is not surprising, when it is borne in mind that brewing

from malt consists in subjecting the malt to those condi*
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tions which are most favourable to the convereion of the

maximum quantity of the starch it contains into grape-

sugar, by the action of the diastase produced in the grain

by the process of malting.

Hops are the catkins or flowers of the Humulus Lt.putus,

a dioecious plant belonging to the natural order Urtxaccae,

or the nettle family, and the Linnaean Dicecia pentaitdna.

It 13 the female flowers (which grow on different plants

from the male flowers) that yield the hop known to com-

merce. The plant is mentioned by Pliny under the name
of lupus salictanui (N H , xii. 50). It was cultivated in

the 9th century, for we find that in 822 the m Uers of

Corbey were freed by the abbot fromaU labours re'ating to

hops , and hop-gardens are mentioned by Ludovii us Ger-

manicus, a few years later. Hops were introduced into

England from Flanders about the time of Htnry IV.

There is a cunous edict of Henry VIII., forbidding the

mixture of either hops or sulphur with beer; but little

atiention seems to have been paid to it, for in 1552 hop-

plantations were formed. In 1649 the city of London
petitioned Parliament against " hoppes " being used, urging

that " this wicked weed would spoil the drink, aud endang<;r

the lives of the people." It came intc common use in

Queen Elizabeth's reign.

The hop-clusters are ovoid cones, cor sisting of scales

«hich are the enlarged persistent bra- ts enclosing the

fruit. They are covered with a tenacii us yellow, waxy
substance, like powder, called lupulin, and technically

"condition " l.nder the microscope this is seen to consist

of minute semi-transparent granules, roi nd in shape; it

19 the most valuable part of the hop, o ntaining most of

Its active properties. The amount of powder compared
with the total weight of the hop vanes rom 10 to 15 or

even 20 per cent Amongst the leaves and powder of the

hofi, we find essential oils, resin with associated bitter

principles, and tannin When distilled with water, the

powder gives 2 per cent, of its weight -in essential oils

(there is none in the leaves i ; one of these diatils at 212°

Fahr , but the other requires a much higher temperature

for Its volatilization Other products are formed from the

lupulin—among them valerianic acid, which is the dis-

agreeable characteristic of old hops The essential oils

not only give the aroma, but are of importance, as through

their combination the resins and bitter substances become
soluble in water The resin constitutes 50 per cent, of

the powder, and is solub.e in alcohol. The importance

of tannin consists in its power to precipitate albuminous
matter ; of tariiiin there is only about 2 per cent. It has

been suggested to increase this by using the tannic acid

of commerce as a partial substitute for hops , and experi-

ments have been made in Dresden by Dr Fleck for this

purpose. -This must, however, be used with caution, as an
excess of it would be prejudicial to a successful clarifica-

tion of the beer.

The most delicate hops are Goldings. grown in East Kent,
—Farnham and Worcester districts being next best, while

;ood. strong, serviceable hops are grown in the Weald of

Kent, Sussex, <fcc. Large quantities are imported from
Oermany, Belgium, America, itc, the best being Bohemian,
?rown near Saaz, which are very excellent in delicacy of

ttavour and aroma ; Bavarians grown in the district round
Spalt are valuable for their cleansing and beer-keeping

qualities.

The acreage under hops in England is 65,000,—40,000
being m Kent. This la an increase of more than 15.000
acres since the commutation of the duty in 1862. In that

year the duty was taken ofT hops, and a charge made on
brewers of Is. per quarter, being at the rate of 3d. per

barrel, on the supposition that four barrels of beer were
drawn from every quarter mashed. The old duty was 2d.

per D) and 5 per cent, additional. A hop-garden costs from
X70 to £100 to start, and frjm £27 to £30 to farm per
annum. A rich, deep soil. r:ther inclined to moisture, is,

on the whole, the best adapted for the crop ; but any soil

(stiff clay only excepted) will mit, when properly prepared.

It should be enriched wit » the kmd of manure best

suited to the land the hops ire to be grown on , stable

and cowhouse dung, old rags, shoddy, guano, sprats, and
other decomposed matter are used freely , while on some
land peat aud lime are required. The land is first rendered
fine and mellow by being ploughed and harrowed several

times ; then, in the spring, a large hole is made and filled

with rich mellow earth ; into this "sets" or small pieces of

the roots of the kind of hof intended to be grown aru

planted with the buds uppe."most and the earth pressed

closo about them. These sets take three years to come to

perfection. Two or three sets to a pole, three poles to a

hill, 1050 hills to an acre, is the usual calculation. The
hills should be 6 or 8 feet apart, the latter being best on
hch land, as there the bme runs the most. The poles are

from 12 to IS feet high, according to the adaptabil'y of

the ground for vigorous growth, with the ends that go imo
the earth charred to preserve them. In America the

hop is trained on wires ; this has also been introducced

into England,— Mr Farmer, of Worcester, having taken out

a patent. It is very successful, but the first cost, £75 per

acre, has prevented its being used extensively. The hop
crop is a most precarious one, and may be said to vary

from nothing up to a ton or even 25 cwt. per acre, and in

price from £3 to £25 per cwt. In proof of this, at the

annual Worcester Fair in 1874, only 74 pockets wero

on sale, whereas the year before 1000 pockets were in

the market, and 2000 more were offered for sale by

sample.

The plant is very dependent on the season, and has many
enemies in the insect world, in particular, the fly or aphis,

which infests the crop early in its growth, feeding upon its

juices and leaves, giving the latter the appearance of having

been riddled with swan shot. The flies come originally

from the sloe bushes, and are produced from eggs deposited

in the previous autumn. These, as well as fleas; red spiders,

lice, itc, may be destroyed by syringing the plants well with

soft soap and water The mould first betrays itself in

yellow and drooping leaves, finally in the hop itself, eating

It up with mildew,—the presence of a few half-eaten leaves

spoiling a sample. The blight coats the leaves with a thick

sooty substance ; and when this appears the hop dwindles

away. The fire-blast, as its name implies, sears and

scorches the foliage, and withers it up. All these may b»

seen working mischief at once in the same hop garden.

The catkins of the hop ripen early in September , they are

picked from the bme by thousands of people from London.

(I'C. whose welfare and accommodation have been much
neglected , but great changes in this respect are made by

sanitary regulations which come into force this season

(1875). Besides these strangers, every man, woman, and

child of the resident population is made available for the

season, whicQ generally lasts three weeks. The pay is

about 2d. per bushel . and in a good season a family can

make 2s. 6d. a day per head.

After picking, the hops are dried on a kiln (oast-house,

as Its called),—the heat never being allowed to rise above

90°, lest the aroma and volatile oil should be thrown off.

A small portion of sulphur is sometimes added to the fire,

the appearance of the sample being improved by the sul-

phurous acid thus formed. This has been generally con

sidered by brewers injunous to the hop, and also to

fermentation
; but a commission appointed by the Bavanan

Government in 1855 (the late Professor Liebig being one

of Its members), ^ter two years of eiMriments, arrived at
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the conclusipn tnat the use oi sulphur was beneficial to the

hop, and not injurious to fermentation. It is frequently

used while the plant is growing to cure the various diseases

to which the hop, like the vine, is liable. The last process

before the hops are brought to market is " bagging." This

used to be done by " footing," that is, letting the empty

bag drop through a hole in the floor, and having the

hops stamped down by one man, whilst two others filled

;

after which they were pressed by hydraulic power. Under

a new process the whole operation is effected by machinery

in about eight minutes. Hop-growers, as a rule, have no

stores or convenience for warehousing hops for more than

ft month or two ; the consequence is the whole growth,

whether large or small, gets into the hands of a few great

hop merchants, who command the market.

The best hops have a yellow, golden colour, and an

agreeable smell; when rubbed between the hands they

leave a yellow, odoriferous, sticky powder on them, with-

out any broken parts of the leaves, and yield to boiling

alcohol from 12 to 15 per cent, of soluble yellow matter.

A very pale green colour indicates that the hops have been

gathered before they are fit ; whilst a deep brown shade

would show they were allowed to hang too long before

being gathered, or that they have been over dried on the

oast-bouse floor. A fair test in choosing hops for India

pale ale is to make a strong decoction of them with boiling

water, putting it into a white bottle, corked and exposed

to the sun ; if in twenty-four hours the colour has become

dark they are not fit for the purpose.

During the year 1852 only 34,622 lb of foreign hops

were imported; in 1853 this increased to 4,759,307 tb,

and. in 1871 to 24,685,808. Before the hop-duty was

taken off there was a great deal of betting on the crop,

which was computed as equal to so much duty ; and the

appearance in the Borough of a hop leaf covered with fly

from one of the most favoured districts used to cause much
consternation. Since tire repeal of the duty brewers have

been allowed to use any bitter instead of hop, provided

such bitter does not give a factitious strength to beer, and

ihus become a substitute for malt. Many preparations are,

in consequence, offered for sale as partial substitutes for

hops ; but in these none of the noxious, forbidden articles,

such as Cocculus indicus, iic, &c., are found, for we learn

from the laboratory returns of the Inland Revenue that, in

the year 1872, only six samples of beer tested were found to

bo adultcrateJ. Considering the enormous extent of our

brewing industry (it is calculated that 900,000,000 gallons

of beer are brewed annually), such testimony to the purity

of the beer is highly creditable to thoee engaged in the

trade. From the same source, wo learn that in every

Instance where an adulterant of a dangerous nature was

used, the offending parties have been those who brewed and
retailed their own beer on a very small scale.

Ago alters and deteriorates the character of hops in a

marked and distinct degree, much more so than in most

aromatic substances ; indeed, it changes them to such an

extent that, at the end of two years (when they are called

"old olds"), they retain little but the bitter, the aroma
being gone.

In the year ending 30th September 1874, the hops

imported into Great Britain were^
ot.

From Belgium 60,338
„ Girmany 39,459

„ Holland 16,035

„ United States 2;809

_ Otlier countries 4,875

123,516

bfcing a decrease on 1873 of 11,626 cwt.

Hops are grown with success in Tasmania, upwards of

4—12

450 acres being under cultivation. The Australian market,

it is supposed, will be eventually supplied from thence. At
present between 600 and 700 tons of hops are exported

from England yearly.

Water.—Pure water, protoxide of hydrogen, is obtain-

able only by art ; it is therefore impossible, even were it

desirable, to use that in brewing. But good water is an
indispensable element in the manufacture of good beer.

It should be hard and free from organic matter ; this last

point cannot be urged too strongly, as this alone frequently

causes failure in brewing operations. From Cohn's investi.

gations we find that the germs of putrefaction are so small

that no filter of charcoal or other material removes them.

It is also doubtful if ordinary boiling destroys these organ-

isms. Pasteur asserts they are not killed below a tempera-

ture of 100° C. ( = 212' Fahr.); and Lex found them alive

after heating to 260° Fahr. Water charged with them is

a decided loss to the brewer, as the organic matter is decom-
posed during brewing and carries off some portion of the

strength of the worts, besides making the beer liable to

spoil. Soft water, or water that has flowed through
moorland, and is free from saline matter, is bad for the

brewer's purpose. When this has to be used for want of

a better it should be impregnated at second hand with

chloride of sodium (common salt) and gj'psum (sulphate of

lime). To allow for the deficiency of salt in some water

the Excise allow brewers to add suBicient salt to make
up, with that naturally in the water, 50 grains per imperial

gallon. Soft water gives greater extracts, as it dissolves

the albuminous matter in the malt more effectually than

hard. With the use of very soft water as much as 100
R) of extract per quarter has been obtained ; but here

the goodness of the extract was the chief proof of the

badness of the water ; for it is dangerous to have too

much albuminous matter in solution, except in the case

of porter or ale that is quickly consumed, albuminous

bodies being such powerful agents of change. Hence the

Burton brewers, whose beers have to stand a long time,

and in all climates, are perfectly right in praising their

water, which contains a large proportion of these mineral

salts. The supposed superiority, of the Burton ales is due

to the water, which is supplied, not from the River Trent,

but from wells 20 to 120 feet deep. These wells are

supplied from springs rising in the Outwood hills that form

the western side of the valley. The springs take up limo

in their passage through the g)'pseous deposits contained

in the keuper marls of the district. The presence of

sulphates and carbonates of lime and the absence of organic

matter make the water of that district so advantageous for

brewing. The following is an analysis of the water used

in one of the largest breweries in Burton, showing the

amount of ingredients in the imperial gallon, represented in

grains :

—

Chloride of Sodium 1012
Sulphate of Potash. 765

„ lame 18-96

„ Magnesia 995
Carbonate of Lime 1561

,, Magnesia 1'70

„ Iron 0-60

SiUcicscid 079

65-28

The water of another large firm in the same town gives by

analysis 54'5 grains of sulphate, and 9 93 of carbonate of

lime. The temperature of water used to be a great con-

sideration for refrigerating the worts ; but this is now of

little consequence, as in most large breweries the water

used for that purpose is first brought to a point just abova

freezing, by means of ether spray.

We now come to the actual process of brewing, or the
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art of making the matenals we have descnoed into beer.

WTiile brewing cannot be considered a difficult or a mys-

terious art,—good materials, a good method, and strict

attention being the secrets of success—thero is no process

m which rules are of less avail. To obtain complete

success, it 13 necessary that th^ brewer shall have formed

an opinion of his materials from personal observation, and

.hat he should be thoroughly acquainted with the brewery

n which they are to be used. It is not too much to say,

;hat the same heats and quantities cannot properly Be

used in any two breweries. Bearing this difficulty in mind,

we shall endeavour to point out where instructions may

be safely followed, and where the circumstances of locality,

&c., will subject them to certain modifications which cannot

be strictly defined in an article like the present.

Brewing consists of eight distinct processes, which may
be classed as follows

—

1. Grinding.

2. Mashing.

3. Sparging.

4. Boiling.

5 Cooling.

6. Fermenting.

7. Cleansing.

8. Racking and storing.

Grinding.—This is a very important operation ; for, if im-

perfectly performed, some of the " goodness," or " extract

"

as it is called, will be left in the grains after mashing, thus

entailing a heavy pecuniary loss on the brewer. The
malt is crushed rather than ground between plain metal

rollers ; this is enforced by law, for the purpose of facilitat-

ing the examination of the grain as to whether it has been

malted or not. Previous to the passing of the Act

fraudulent brewers mixed raw grain with their malt,

grinding it all up fine, to prevent identification. Each

corn should bo well broken, that the mashing water may
have free access to every particle ; on the other hand, if

the malt be ground too fine, it is liable to " set," that is,

form a paste m the mash tun. When this happens it will

be difiicult to draw the wort off, and when off it will con-

tain so much of the coarser poition of the grain that the

flavour and keeping qualities of the beer will be impaired.

If possible the crushed malt should stand about twenty-

four hours before being mashed, care being taken to

protect it from air or damp,—the object being to allow

the heat generated by passing through th^ rollers to

escape.

Mashing is the process of infusion, or mixing the malt

with water at such a temperature as shall not only extract

tho saccharine matter existing in the malt, but shall also

change tho still unconverted starch into grape-sugar.

This is accomplished by the principle called diastase,

the power of which wo have shown under the head

of malting. Many raashing-machines Lave been invented,

and many are in use. In some the malt and the water

are simply brought into conjunction, and then mix them-

selves as they fall into the mash-tun ; others, driven by
steam, perform the operation of mi.xingmore leisurely, and,

in some cases, more elTectually. The old-fashioned method
of mashing is by means of iron rakes. These rakes are

fixed on arms extending from the centre of the tun, and are

80 constructed that when set in motion, no portion of the

mash escapes them. When rakes are used a portion of the

mashing water is first run into the tun, and part of the

malt ; the machinery is then started, and, whilst the rakes

revolve round the tun, tho remainder of the malt and water
are added. The heat of the mashing water is a very

important point ; the particular temperature must depend
opon the quantity and quality of the malt, and the situation

of and amount of radiation from the mash-tun. Not less

than two or more than three barrels of w^atcr should be
run on to every quarter of malt, and the heat of the w.ater

should he Buch, that, when all h.aa run on. that is, when

the malt has combined with tii. water, the temperature i,.

the mash shall not be lower than 148° or higher 'aan 1S2°.

In some breweries this result will be obtai:ied %y masliing

at 168°; in others it will be necessary to go as high as

180°. Neither of these heats will do any harm so long

as the heat of the ma,sh does not exceed 152° Most
brewers and chemists think that, to ensure the best results,

it is necessary for the mash to stand at least two hours.

It would appear, however, that this belief has no oolid

foundation. Recent oTiservations have convinceil the pre-

sent writer that an extract as good, and perhaps Eounder,

13 drawn from a five minutes' mash as from one that has

stood two hours,—a fact which any brewer can test foi

himself. The.wort should be drawn off by means of several

pipes running from different parts of the mash-tun. It must

be run off slowly at first, or the malt in the tun (" goods," si

it is now called) will be drawn down so tightly that il

will be difficult for the sparging water to run through it

It is a good' plan to probe the mash now' and then" with n

thin stick ; if the " goods " feel tight, and difficult to pene-

trate, the wort is being run off too quickly.

Sparging.—When about half the wort has run off th.

mash, tho operation of sparging should be commenced,

—

the object of that process being to wash .out the goodness

left in the malt after mashing. The sparging- michme is

made and fixed as follows :—A bar of iron having an

upright pin in the centre is fixed across the miLsh-tun ; on

this pin is placed a copper bowl or pan ; into this pan are

screwed two or three arms, extending to the •sides of the

tun. These arms are about an inch and a half in diameter,

and are perforated their whole length with small holes on

their reverse side. The hot water being conveyed into the

pan fills the arms, and, running out through the perforated

holes, causes the arms to revolve round the tun. By this

means an equal and continuous shower of hot water is

rained upon every portion of the goods. The heat of the

sparging water, like that of the mashing liquor, must be

modified by circumstances. In brews of less than 10

quarters, 200° will be found to be a good heat ; where

larger quantities are mashed 185° may be recommended as

a safe temperature.

Boiling.—WTien the wort runs off the mash no time should

be lost in getting it into the copper or boiling back. In

many modem breweries the mash- tun is placed immediately

over the copper, so that the wort runs direct from the

former utensil into the latter. Some coppers are built

with an ordinary furnace, others are furnished with a coil
,

in the latter case tlie v.'orts are boiled by steam passing

through the coil from the boiler. Many brewers prefer to

boil by steam, as it is a cleaner method, and they are able

to regulate the operation to a nicety. Where the steam

coil is used the boiling back is generally made of wood.

While the wort is running or being pumped into the

copper, the hops must be added. Here, again, no positive

instructions as to quantity can be given. On this point

the brewer must be guided by his customers' tastes, the

season of the year, the length of time the beer has to be

kept, and the quality of the hop used. For strong stoie

ales, from 10 tt to 13 lb of good hops to every quarter

of malt is not too much ; whilst for ordinary beers, to be

drunk within two months, from 6 tt) to 9 lb per quarter

should suffice. India pale ale and bitter beer require

from 18 lb to 25 tt) per quarter. Various kinds of Englioh

and foreign hops can be used in the same brewing with

advantage ; the proportions of each kind must be left to

the judgment of the operator. Of course, the ranker

Bavarian and American hops must not be so freely used as

the more delicate English growths. There is a wide differ-

ence of opinion as to the length of time l>eer should be

boiled. Tor beers of quick draught, an hour and a hnU
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is long enough ; stock ales sliould have half an hour or

an hour extra. The finest pale ale is never boiled longer

than one hour. Where it is necessary to have two boil-

ings in one brewing, the second copper should boil

rather longer than the first. The boiling during the first

twenty laiuutes should be brisk, in order to break the

wort.

Coding.—When the wort has boiled the necessary time,

it is turned into the hop-back to settle. The hop-back la

a utensil made of wood or iron, and fitted with a false

bottom of perforated plates ; these plates retain the hops

in the back, whilst the wort is drawn off into the coolers.

The wort should be allowed fifteen or twenty minutes to

settle in the back, and when run on to the coolers should

be thoroughly bright. In many breweries coolers are not

used, the wort running direct from the hsp-back through

the refrigerator into the fermenting tun. When practicable

this is an excellent plan, for worts often take harm whilst

lying exposed on the coolers. In every brewery of any

note the worts are cooled artificially by means of a

refrigerator. Of these there are several kinds, but all are

constructed upon the same principle, which is that of

allowing a thin stream of wort to trickle over pipes con-

taining a running stream of water. The water is either run

direct from the mains or is pumped by an engine from a

well. In every instance it is necessary that the water shall

be several degrees colder than the heat the wort is to be
" pitched " at, as brewers call it, in other words, the heat

at which the wort is let down into the fermenting tun.

This " pitching heat" varies very much. Beers pitched at

high heats, say from 62° to 60°, come soonest into condi-

tion, but do not keep so well. Under ordinary circumstances
60" appears to be the best heat at which to start fermenta-

tion, or, in the case of strong ale, 58°.

Ftn-menlation.—The fermenting tun may be round or

square, open or closed, and made of wood or stone. Stone

squares are universal in the northern counties of England,

but are rarely met with in tlie southern and midland

counties. When beer is fermented in a stone or slate

square, it should never be pitched at a lower heat than
60° or 08°

; for these utensils are very cold, and there-

fore liable to check or stop the fermentation. Every

fermenting tun should be fitted with an atteraperator.

The alteuiperator consists of a series of pipes fixed within

the tun, and having its inlet and outlet on the outside. It

should be possible to run hot or cold water through these

pipes at any hour, so that the temperature of the gyle can

be raised or lowered at pleasure. The work performed by

that natural process which we call fermentation is the

conversion of saccharine matter into alcohol. It plays a

most important part in the brewer's art, and deserves his

most careful attention. In order to obtain a quick and

regular fermentation, the brewer employs yeast, or barm,

as it is called in some parts of the country. Great care

must be taken that the yeast used shall be perfectly fresh

and healthy, for it must never be forgotten, that it is

impossible to obtain a good fermentation from bad yeast.

Yeast that comes from porter should never be used in pale

or delicately flavoured ales, as it is apt to impart a burnt

taste and high colour. The quantity of yeast required

depends upon the strength of the wort and the quality of

the water. Strong worts require more yeast than weak
ones ; and the same rule applies to hard waters as compared
with soft. Worts of about 20 lb gravity should do well

with I tt) of yeast per barrel, whilst stronger worts require

twice that quantity. As we have said, 60° seems to be the

best heat at which to pitch wort, unless it is of a high

gravity, or the fermenting tun be built in a very warm
place, in which case the temoerature of 58° ""ill not be too

low.

The appearance of a gyle of beer during the earlier

stages of a good fermentation is very beautiful. At first

the whole surface is covered with a thick white foam,

which, within a few hours, curls itself into every imaginable

shape and form. This incieases in height, until it piesenti

the appearance of a number of jagged rocks of snowy
whiteness. With these the artistic beauties of the fermenta-

tion disappear, although the fine tbick head of yeast which
follows delights the eye of the practised brewer, for U
tells him that his fermentation is drawing towards a

successful end. But the progress of the fermentation

must not be judged by appearance.^ alone. Samples should
be taken from the tun at least twice a day, and weighed
with the saccharometer. By this means the brewer tells at

what speed the sugar is being converted into alcohol ; and
when he considers tbe process has gone far enough, he
stoja it by taking away the yeast, which ojieration is

termed cleaneing. At the end of the first twenty-four

hours, the gyle should attenuate 1 lb in every three or four

hours, whilst the temperature should rise from 1° to 2°

during the same space of time. The fermentation ni.ay

proceed quicker than this without any harm ensuing; but

if it does not reach the miuimmn speed of 1 lb in four

hours, it may be said to be sluggish, and requires assisting.

This is done by " rousing " the gyle every two hours with

a utensil made for the purpose. Wort fermented in stone
or slate squares must be roused every hour and a half,

without exception. If unchecked the temperature of the

gyle will rise to 76° or even 80°. Any heat above 72°

is likely to alFect the beer injuriously, for at that tern-

poraturo the acetous fermentation commences. At
the same time, beers for quick consumption may be
allowed to rise a few degrees higher, and will perhaps bo
improved by the increase of temperature. The attempera-

tor must bo used to prevent the gyle reaching too high a

heat.

Cleansing is the act of removing the yeast from the beer,

in order to stop the fermentation. There are three modes
of cleansing

—

\st, by simply skimming the yeast off as it

rises to the surface ; 2d, by running the boor into casks,

and then allow ing the yeast to work out through the bung
holes ; and id, on what is called the Union, or Burton

system, which is the second plan with some improvements.

When beer is cleansed in the second or third mode, it is

necessary to keep the casks or Unions full to the bung.

They must, therefore, be refilled every two hours, either by

hand or by a self-acting apparatus invented for the purpose.

Brewers dilJer as to the time when the oi)eration of cleans-

ii(g should commence ; and, indeed, it is difficult to fix any

limit, as much depends upon the character of the ale and

the appearance of the fermentation. In the writer's opinion

strong ales, worked in casks or on the Burton system, should

be cleansed when they have attenuated down to 12 or

14 lb; weaker beers and palo ales should be allowed to go

quite 2 lb lower before being cleansed. Stout and portei

should be cleansed rather earlier than any kind of ale, in

order that they may drink full in the month. When all

the yeast has worked out of the beer, it is ready for the

last process.

Jiad-ing and Storing.—Ales intended for quick con-

sumption should be racked so soon as clean, or they will be

found fiat and out of condition. A few of the finest bops

should be put into the cask ; and in the case of palo ale

the quantity should not bo less than 1 D) to the barrel.

The finest strong and India pali ale should be stored between

two and three months before being tapped, and even at

that age, must be considered young. Ales intended to

bo stored some months should have a porous vent peg

placed in the shive to keep the ale from fretting, and save the

i head of the ca^k from being blown out. (s. t~ w.)
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BREWSTER, Sie David, natural philosopher, distin-

guished especially for his original discoveries in the science

of optics and his numerous and varied contributions to

scientific literature, was born on the 1 !th December J 781 at

Jedburgh, where his father, a teacher of high reputation,

was rector of the grammar school At the early age of

twelve he was sent to the University ol Edinburgh being

intended for the olencal profession Even before tins,

however, he had shown a strong inclination for physical

inquiries, which had been fostered by his intimacy with a

"self-taught philosopher, astronomer, and mathematician,"

as Sir Walter Scott called him, of great local fame—James

Veitch of Inchbonny Veitcb was particularly skilful in

making telescopes, and may thus have had some influence

ID determining the precise direction of his young com-

panion's future researches Though he duly finislied his

theological course and was licensed to preach, Brewsters

natural preference for other pursuits, combined with a con-

stitutional nervousness, prevented him from engaging in

the active duties of his profession. In 1799 be was

induced by his fellow-student, Brougham, to study the

inflection of light, repeating Newton's experiments , and

from this date he carried on, almost without interruption,

the course of original discovery in the science ol physical

optics which constitutes one of his chief claims to distinc-

tion The results of his investigations were communicated

from time to time in papers to the Phlosophxcal Transac-

tions of London and other scientific journals, and were

admirably and impartially summarized by Professor James
D Forbes in his preliminary dissertation to the eighth

edition of this Encyclopaedia The fact that olhei philoso-

phers, notably Malus and Fresnel, were pursuing the same
investigations contemporaneously in France does not

invalidate Brewster's claim to independent discovery even

though in one or two cases the priority must be assigned

to others

The most important subjects of his inquiries are

enumerated by Forbes under the lollowmg five heads .— 1

The Iaw3 ot polarization by reflection and refraction, and
other quantitative laws of phenomena , 2. The discovery

of the polarizing structure induced by heat and pressure

,

3. The discovery of crystals 'with two axes of double

refraction, and many of the laws of their phenomena,
including the connection of optical structure and crystalline

forms , 4 The laws of metallic reflection 5 Experi-

ments on the absorption of light. In this line of investi

gation the prime importance belongs to the discovery (1)

of the connection between the refractive index and the

polarizing angle, (2) of biaxal crystals, and (3) of the

production of double refraction by irregular heating

These discoveries were promptly acknowledged by those

best qualified to estimate their value So early as the

year 1807 the degree of LED was conlericd upon
Brewster by Marischal College. Aberdeen m 1815 he

was made a member of the Royal Society of London,
and received the Copley medal, in 1818 he received the

Rumford medal of the Society , and in 1816 the French
Institute awarded him one-half- of the prize ol three

thousand francs for the two most important discoveries m
physical science made in Europe during the two preccd

ing years. Among the non-scientihc public his tame was
spread more effectually by the invention, in 181G, of the

elegant philosophical toy, the kaleidoscope, for which there

was so great a demand both in England and America that

for some time the supply could not meet it An instru-

ment of higher interest, the stereoscope, which, though of

mtch later date (18-19-50), may be mentioned here, since

along with the kaleidoscope it did more than anything
else to popularize his name, was not, as has often been

asserted, the invention of Brewster wi,ooi«tnnc Hi9rf>'""'od

its principle and applied it as early as 1838 to the con-

struction of a cumbrous but efi'ective instrument, m whicJtt

the binocular pictures were made to combine by meant- of

mirrors. To Brewster is due the merit of suggesting the

use of lenses for the purpose of uniting the dissimilar

pictures and. accnrdingly, the lenticular stereoscope, now
m exclusive use, may fairly be said to be his invention.

A much more valuable practical result of Brewster's

optical researches may be iracta u. ihc vati improvement
of the hghthouse system during the last halt century It

is true that the dioptric apparatus na.- peitected indepen-

dently by Fresnel who liad al.so the saiialaction of being the

first loput It into operation, the French Government being

in this, as in many other cases, quickei than the English

to perceive the value of new scientific discoveries But it

IS indisputable that Brewster was earhei in the field than

Fresnel that he described the dioptric apparatus in

1812 that he pressed its adoption on those in authority

at least aa early as 1820, two years before Fresnel suggested

It and that it was finally introduced into British light-

houses mainly by his persistent efforts The tribute paid

to hi3 memory by his successoi at the head of the University

of Edinburgh was therelore as just as it was graceful

—

" Every lighthouse that burns round the shores of the

British empire is a shining witness tc the usefulness of

Brewster's hie."

Brewster's own discoveries, important though they 'B-ere,

were not his only, perhaps not eveij his cfiiet service to

science The extent and variety of his contributions to

scientific literature were little short ot marvellous. He
commenced literary work in 1799 as a regular contributor

to the Edaibuiyh Magazine, of which he acted as editor at

the age of twenty In 1807 he entered on a much larger

undertaking, which cost him long continued labour, and,

especially towards its close, great vexation and anxiety

The chance suggestion ol a friend, who knew his varied

powers, led to the projection, under his editorship, of the

Edinbvrgh Eyici/clvpadia. ol which the first part appeared

in 1808, and the last not until 1830 The work was, as

might have been expected, strongest in the scientific

department, and many of its most valuable articles were
from the pen of its editor At a later period he was one
of the leading scientific contributors to the Encyclopoedid

Bri(a!(7iica (seventh and eighth editions), the articles

Electricity, Hydrodynamics, Magnetism, Microscope, Optics,

Stereoscope, Voltaic Electricity, ic. . being from his pen

In 1819 Brewster undeitook further editorial work by

establishing, in conjunction with Jameson, the Edxnlvnjli

Pln/osopfncal Joinual which look the place of the Ediu-

Inrgk Magazine After a time the title was again

changed to the Edinburgh Juianal of Science, sixteen

volumes of which appeared under Brewster's sole editor

ship, with very many articles from his own pen. To
the transactions ot various learned societies he contri-

buted from first to last between three and four hundred
[lapers, and few of his contemporaries wrote so much for

the various reviews In the North liritisk licvievu alone

scvcnly-fiVe articles of his appeared A list of liis laiger

sejarate WDrks will be found below Special mention,

however, must be m.ade of tlie most iniportant of them all

— his biography of Newton In 1831 he published a short

popular account of the philosophers life in Murray's

Family Library
, but it was not until 1855 that he wai

able to issue the much fuller Memoir.i of the Life, n'rilirigi,

and Discoveries of Sir Isaac Acwton, a work which embodied

the results of more than twenty years' patient uivestigation

ol original dlanUscnpts and all other •a^'ailable sources.

Brewster's relations as cditoi brought him into frequent

communication with the most eminent scientific men. aril

he was naturallv amonc the first to recognize iLt btuchi
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that would accrue from regular intercourse among labourers

in the field of science. In an article in the Quarterly

Review he threw out a suggestion for " an association of

Qur nobility, clergy, gentry, and philosophers," which was

taken up by others and found speedy realization in the

Britislf Association for the Advancement of Science. Its first

meeting was held at York in 1831 ; and Brewster, along

with Babbage and Herschel, had the chief part in shaping

its constitution. It was this service mainly 'that was

referred to when it was said of him after his death that

" the improved position of men of science m our times is

chiefly due to Sir David Brewster." In the same year in

which the British Association held its first meeting Brewster

received the honour of 'knighthood and the decoration

of the Guelphic order of Hanover. In 1838 he was

appointed principal of the united colleges of St Salvator

and St Leonard, St Andrews. Two of the highest honours

of the scientific world were conferred upon him in 1849,

when he filled the office of president of the British Asso-

ciation and was elected one of the eight foreign associates

of the Institute of France in succession to Berzelius. In

1859 he accepted the office of principal of the University

of Edinburgh, the duties of which he continued to discharge

vigorously until Tvithin a few months of his death, which

took place at AUerly, Melrose, on the 10th February 18G8.

In estimating Brewster's place among scientific dis-

coverers the chief thing to be borne in mind is that the

bent of his genius was not characteristically mathematicaL

nis method was empirical ; he was a painstaking and

accurate observer and classifier of facts rather than a

theorizer ; and the laws which he established, sdme of

them, as has been pointed out, of prime importance, were

generally the result of repeated experiment. To the ulti-

mate explanation of the phenomena with which he dealt he

contributed nothing, and it is noteworthy in this connection,

that if he did not maintain to the end of his life the

corpuscular theory he never explicitly adopted the undula-

tory theory of light These limitations, however, are to be

taken as characterizing his genius rather than as detracting

from it. Few will bo inclined to dispute the verdict of

Foibos :

—" His scientific glory is different in kind from that

of Young and Fresnel ; but the discoverer of the law of

polarLnation, of biaxal crystals, of optical mineralogy, and

of double refraction by compression, will always occupy^
foremost rank in the. Intellectual history of the age." In

addition to the various works of Brewster already noticed

the following may be mentioned :—Notes and Introduction

to Carlyle's translation of Legendre's Elements of Qeonietry

(1824); Treatise on Optics (1831;; Lftters on Natural

Magic, addressed to Sir Walter Scott < 1831); The Martyrs

of Science, or the Lives of Galileo, Tycho Brake, and Kepler

(1841); ^fore Worhls than One (1854). (See The Home
Life of Sir David Brewster, by his daughter Mrs Gordon.)

BRIANQON, a very strongly fortified town of France,

the capital of an arrondissement in the department of

Hautes-Alpes, situated on a hill about 4300 feet above the

level of tlie sea, near the source of the Durance, in lat.

44" D3' N. and 6° 47' E. long. It commands the road

across Mount Gen^vre between France and Italy, and is

well defended by its natural position; while the surrounding

eminences are crowned with strong fortifications communi-
cating Vith each other and the towa by subterranean

passages. The town itself is one of the highest in Europe,

and the neighbouring village of St Veran has the loftiest

situation of any in France. The principal buildings in

Brianjon are a church in the Italian style, the departmental

prison, and a communal college. A single-arch bridge,

127 feet in span and 180 feet high, crosses the valley gf

the Clarde, affording access from the town to the principal

parts of the forlificationa. There is an extensive silk-factory

in the old convent of St Catherine, which manufactures flosi.

silk, stockings, hats, and other silk goods ; and the other

industrial articles in the town comprise small iron wares,

leather, and lavender water. A considerable traffic is carried

on in chalk, and in turpentine and other forest productions.

The chalk, though known as Eriani^on chalk, is obtained at

Fenestrelles in Piedmont ; the Briancon manna is a kind

of resin. Briancon is identified with Brigantium, a.city of

great antiquity and dubious origin, which became an

important militarj- post under the Romans. Tor a long

time after the fail of the Eoman empire it miintained

itself as an independent republic, and was not united to

France till 1 349. Made over by the peace tf Eyswick to

the duke of Savoy, it was restored to France in 1713. In

1815 the town made a noble defence. Population in

1872, 3579.

BRIANSK, a town of Russia, in the government of

Orloff, 98 miles E.N.E. of the city of that name, in 53°

15' N. lat., and 22° 50' E. long., on both banks of the

Desna, opposite the mouth of the River Snezheta. It is

divided into four parts by several smaller streanls. The
town is mentioned in 114G, and then bore the names of

Briansk and Debnansk. It afterwards formed a separate

pnncipality, which came to an end in 1356 •with the death

of Prince Basil iUexandrovitch. After ',the Mongolian

invasion Briansk and the whole Siever coiintry fell under

the power of the Lithuanians ; but from lime to' time it

was united with Russia, and finally became incorporated

with the empire in the beginning of the 17th century in

the reiga of Michael Theodorovitch.^ Under the first

Demetrius Briansk was taken by the rebels, but successfully

resisted the attacks of the second impostor. Under the

Empress Anna, according to the pUn of Paul I., there was

constructed a dock for the building of ships, but it was closed

in 1739. In 1778 the town was made the capital of a

department in Orloff, and in 1783 an arsenal, which stiU

^exists, was established for the manufacture of artillery.

Briansk has thirteen churches, of which the cathedral was

ouilt in 1526, and restored in the end of the 17th century.

In the sacristy is preserved a manuscript copy of tho

gospels in the writing of Michael Thcodorovitch, which

dates from 1 637. In the convent of Peter and Paul is

buried Oleg Romanovitch, prince of Chernigoff andJSriansk,

who lived in the 13th century. There are two high schools

in the town, a hospital, and a dispensary ; and ths

industrial eatablishmenfs include rope-walks, tobacco-

factories, brick-works, tallow-boiling works, flour-mills, and

a brewery. A considerable trade is carried on, especially in

wood, pitch, linseed-oil, and cattle, which are exported to

Moscow and St Petersburg. There are markets twice a

week, and one annual fair. In 1360 the population was

12,816, all of the Greek Church except 268 Catholics and

35 Jews. In 1867 it amounted to 13,881.

BRIAREUS, or Memos, one of the three hundred-armed

(Hekatoncheires) sons of Uranus and Gaia,—^his brothers

being named Cottus and Gyges. The legends regarding

them are various and somewhat contradictory. According

to the most widely-spread myth, Briareus and his brothers

were called by Zeus to his assistance when the Titans were-

making war upon Olympus. The gigantic enemies were

defeated and consigned to Tartarus, at the gates of which

tho three brothers were placed. Other accounts make
Briareus one of the assailants of OlympuS, who, after his

defeat, was buried under Mount jEtna. Homer mentions

)iim as assisting Jupiter when the other Olympian deities

were plotting against the king of gods and men. It would

be difficult to determine exactly what natural phenomena
are symboUzed by the Hekatoncheires. They may represent

the gigantic forces ol nature which appear in earthquakea

and other coDvalsions, or the multitudinous motion 'of th*
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eea waves. The latter intofpretation is rendered more

probable by the fact that Briareua is frequently called a

marine deity, and is sometimes said to have been a son of

Pontus and Qaia.

BRIBERY, ao a public offence, may be defined as the

administration of a bribe or reward, that it may be a motive

in the performance of functions for which the proper motive

ought to be a conscientious sense of duty. When this is

tuperseded by the sordid impulses created by the bribe, a

person is said to ba corrupted, and thus corruption is a

term sometimes held equivalent to bribery. The offence

maybe divided into two great classes,—the one characteristic

of despotisms, where a person invested with power is

induced by payment to use it unjustly ; the other, which
is an unfortunate characteristic of constitutional govern-

ments, where power is obtained by purchasing the suffrages

of those who can impart it. The former offence is in every

sense the more odious and formidable, and indeed it may
be said, that until a country has outgrown it, there is no
room for the existence of elective bribery, since the nations

among which justice is habitually sold appear to be far

below the capacity of possessing constitutional rights.

When Samuel in his old age challenges a rigid scrutiny

of his conduct, ho says, " Whose ox have I taken, or whose
ass have I taken ? or whom have I defrauded 1 whom
have I oppressed ? or of whose hands have I received any
bribe ..to blind mine eyes therewith." And Amos, when
denouncing the condition of the Israelites under Jeroboam,

says, " They afflict the just, they take a bribe, and they

turn aside the poor in the gate from their right." It is a

natural propensity, removable only by civilization or some
powerful counteracting influence, to feel that every element

of power is to bo employed as much as possible for the

owner's own behoof, and that its benefits should be con-

ferred not on those who best deserve them, but on those

who will pay most for them. Hence judicial corruption

is an inveterate' vice of imperfect civilization. It is so

deeply seated among OrientiJ races, that the attempts by
controlling authority to eradicate it have been often futile.

It had been the main impediment to the employment of

natives in the British Eastern empire, since no cxtsrnal

appearance of respectability, or apparent systematic routine

of business, can be relied on as securities that the whole
organiziition is not contaminated by systematic bribery.

It ia diflScult to get.tho Oriental mind to understand how
it is reasonable to expect the temptation of a bribe to bo
resisted. In tha Prussian empire this Oriental character-

istic has had another conflict vrith the demands of a higher

civilization. The organization of the Government requires

that the empire should be honestly served by its ofhcial

men, but their morality is of the humblest Oriental standard,

and force will not change it. In no country, perhaps, has

the offence been visited with more dire chastisement whore

it has been discovered, yet by the concurring testimony of

bU who are acquainted with Russian society, not only tha

oflicial departments, but the courts of law are stUl influenced

by systematic bribery. There is, perhaps, no other crime

on which the force of law, if unaided by public opinion

and morals, can have so little influerce ; for in other

crimes, such as violence or fraud, there is generally soma
person immediately injured by the act, who can give his

aid in the detection of the offender, but in the perpetration

of the offence of bribery all the immciiate parties obtaia

what they desire, and are satisfied.

The purification of the bench from judicial bribery has

been gradual in most of the European countries. In

Franco it received an impulse in the IGth century from tha_

high-minded chancellor L'Hopital. In England judicLal

corruption acquired a painful, but pcrh.nps a wholesome
fenowQ, from the fate of the illustrious Bacon. In Scotland

for some years after the Revolulion the bench was not
without a suspicion of interested partiahty ; but during the
present century, at least, there has been in all parts of

the empire a perfect reliance on its purity. The same may
be said of the higher class of ministerial oflScers. There is

uo doubt that in the period from the Revolution to the end
of Queen Anne's reign, when a speaker of the House of

Commonfl was expelled for bribery, and the great Marl-

borough cbuld not clear his chara;ter from pecuniary dis-

honesty, there was rnuch corrupticn in the highest oflScial

quarters. ' The level of the offence of oflBcial bribery has
gradually descended, until it has become an extremely rare

thing for tha humbler oflicers connected with the revenue

to bo charged with it. It has had a more lingering exist-

ence with those who, because their power is more of a
constitutional than an official character, have been deemed
less responsible to the public. During Walpole's adminis-

tration there is no doubt hat members of Parliament were
paid in cash for votes ; and the memorable saying, that

every man has his price, aas been preserved as a charac-

teristic indication of his method of government.

One of the forms in which administrative corruption is

most diflicult of eradication is the appointment to office.

It is sometimes maintained that the purity which charac-

.terizes the administration of justice is here unattainable,

because in giving a judgment there is but one form in which
it can be justly given, but when an oflice has to be filled

many people may be equally fitted for it, and personal

motives mu.st influence a chcucc. It very rarely happens,

however, that direct bribery is supposed to influence such

appointments. ;

It does not appear that bribery was conspicuous ia

England until, in the early part of tha 18lh century,

constituencies had thrown off the feudal dependence which
Lingered among them ; and, indeed, it is often said, that

bribery is essentially the defect of a free people, since

it is the sale of that which is taken from others without

payment It is alluded to by Fielding and Smollett, and
had become conspicuous in the days of Hogarth, who
represents it in its double shape of deraoralizati<jn ; one

picture shows a reckless expenditure of money among pro-

fligate expectants, whose demoralization is a systematic

source of profit to them, while another presents us with

the impoverished father of a family urged against his con-

science to relieve the misery of his wife and children by
the sale of his vote.

In England electoral bribery has been the subject of much
legislation, which culminated in the Corrupt Practices

Prevention Act of 1804 (17 and 18 Vict. c. 102). By
this Act the following persons shall be deemed guilty of

bribery, and shall be punLshabla accordingly :

—

1. Every person who shall directly or indirectly, by him-

self or by any other person on his behalf, give, lend, <5ic.,

or offer, promise, or promise to procure, ic, any money
or valuable consideration to or for any voter or any other

person in order to induce any voter to vote or refrain from

voting, or shall corruptly do any such act on account of

such voter having voted or refrained from voting at any
election.

2. Every person who shall similarly give or procure

or promise, <tc., any oiliee, place, or employment to or for

any voter or other person in order to induce him to vote, &c
3. Every person who shall make any gift, loan, promise,

(tc, as aforesaid to any person to induce such person to

procure the return of any person to servo in Parliament or

the vote of any voter.

4. Every person who shall, in conscquenco of such gift,

procure or engage, promise or endeavour to procure the

return of any person or the vote of any voter.

5. Every person who shall pay any money with the
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Intent that ii- -^ould be s.^«u. .u bribery, or whcrshaU pay

money in repayment of any money wholly or in part

•xpended in bribery.

Persons so offending are guilty of a misdemeanour (in

Scotland, of an offence punishable by fine and imprison-

«aeut), and shall be liable to forfeit the sum of £100 to

ftny person who wLU sue for the same, together with costs.

Sect. 3 extends the offence (1 ) to persons who before or

(luring an election shall receive or contract for any money,

&c., for voting, or refraining, or agreeing to vote or to

refrain from voting ; and (2) to persons who, after the

election, receive money, &c., on account of any person

having voted or refrained, <tc. Such persons shall be

I

guilty of a misdemeanour and forfeit XIO.

Treating is deBned in Sect. 4. Every candidate who
gives, procures, or pays for any expenses incurred for meat,

drinlc, or entertainment, or provision to or for any person in

order to be elected, or for being elected or for the purpose

of corruptly intluencing such person to give or refrain from

giving his vote at an election, &C., shall be deemed guilty

of treating, and forfeit X50 to any person who shall sue

for the same ; and every person corruptly accepting such

metit, drink, &,c., shall be incapable of voting at such

election. Persons found guilty of bribery, &c.. or from

whom penalties as above mentioned have been ecovercd,

shall be struck off the list of voters by the revising

barrister. Prosecutions and actions under the Ac must be

begun within one year. Other sections of the Act
prohibit giving cockades to voters at elections, or supply-

ing them with refreshments on account of the r having

polled or being about to poll. Any candidate fo'r a county,

city, or borough found guilty by an election con mittee of

bribery, treating, or undue inlluence by himself or his

agents shall be incapable of being elected or sitting in

Parliament for such county, city, or borough, during the

Parliament then in existence. Up to 18G8 disputed

elections were dealt with by committees of the House of

Commons, but the Parliamentary Elections Act (31 and
32 Vict. c. 125) has transferred the jurisdiction to Her
Majesty's judges (see Elections). The report of the

judge is to have the same effect as the report of an election

committee under the old la\/ ; and if ho reports that

corrupt practices have extensively prevailed, a commission
of inquiry may bo issued under 15 ond 10 Vict. c. 57.

Candidates reputed by the judge to be guilty of bribery

shall bo incapable of being elected to the House of Com-
mons for seven years, and during the same period may not

(1) bo registered as voters ; or (2) hold office under 5 and
6 Will. IV. c. 76, or 3 and 4 Vict. c. 108, or any municipal
office; or (3) hold any judicial office, oi act as justice of the
peace. Other persons found guilty of bribery after having
bad an opportunity of being heard sulor the same disquali-

fications. Similar provisions against bribery, (fec.,at munici-
pal elections are contained in the Act 35 and 36 Vict. c. 60.

If the election commissioners, appointed under 15
and 16 Vict c 57, report the extensive prevalence of

corrupt practices, bills may be brought in for the dis-

franchisement of the constituency. Bridgewatcr, Bever-
ley, Sligo, and Cashel were so disfranchised in 1870.
Four boroughs—Totnes; Reigate, Great Yarmouth, and
Laaouslor—were disfranchised by the Representation of

the People Act, 18C7, for corrupt practices. In the ca?o of
a vacancy in a constituency where corrupt practices have
prevailed at last election, the House may disfranchise it

indefinitely, either by a resolution to that effect or by
negativing the motion for a new writ
The judges manifested great repugnance to the new

jurisdiction conferred on them by the Eloctioiu) Act, and
vigorously remonstrated against it during the passage of

the measure through Parliament. It was feared that the

purity of the bench migtit be sullied by being brougnt into

close connection with political contests. Public opii.ion,

however, bad distinctly :ondemned the House of Comiiiuii%

Election Committees, whicli v here necessarily anytljiiig

but judicial in character, and were, besides, tainted wall

the suspicion of being frequi ntly actuated by political

motives. Many petitions ha' e now been tried by thd

judges, and in a manner which has given great smisfaclion

to the country. One consequence of the new system
which might have been anticipated is the introduction of

more precise definitions into the phraseulogy of election

law. " Agency," for example, and " valuable considera-

tion," have been treated by the judges according to tlip

ordinary meaning of the words in courts of law, ami
candidates have been unseated for the acts of persons,

technically their "agents," but personally • unl;no>v'n to

them, and for gifts, generally reputed laudable, bvt '.egally

falling within the definition of bribes. Bribery nourishes

most vigorously in the English borough constituencies ; and
the secret voting introduced by the Ballot Act seeins to

have had very little effect on*tho practice, on account of

the fidelity with which the corrupt voters keep their

promises. In a recent election inquiry before commis-

sioners, witnesses declared their belief that a quarter, or

even more, of the constituency was permanently corrupt,

and held the balance between the two political parlies.

Extensive bribery under the guise of cliuiitaUle distribu-

tions of coal, [irovisions, ire, seonis to prevail in many
constituencies, and a still more indirect fonii is the payment
of largo subscrijitions to public purposes. Piccently, it

has been observed, constituencies have shown a marked
preference for wealthy candidates with some local connec-

tion.

BRICK, a kind of artificial stouo made of baked clay.

The usual form of a brick is a parallelopipedon, about »
inches long, i\ inches broad, and 3 inches thick. The art

of brickmaking dates from very early times. We read

that burnt brick was used in building the tower of Babel

The walls and various other bu klings of ancient Babylor.

wore made of burnt brick ; sevc al varieties of brick figure

in Assyrian art, and most of th( Assyrian litciatuie was in

the form of minute characters if. baked clay (.see Bauylon,
-Badvi.onia). Brickmaking fcrmcd the chief occupa-

tion of the Israelites during tl.cir degrading bondage in

Egypt. The bricks

were made of clay fjn

mixed with chop- zr t: '\J\

ped straw, and
were probablysun '^

dried. We read

(2 Sam. xii. 31)
that David made
thechildrenof Am-
mon pass through

the brick kiln; and

while the meaning J^'"- 1.—Egyptian Brickmakers.

of the statement is doubtful, it s thought Vhat the in-

struments mentioned in the context may have been used

in preparation of the clay. Plin/ informs us of three

different kinds of bricks made by the Gieiks. In Italy

we have abundant evidence that the Remans vscd bricks

largely ; and it was they, probably, who introduced

brickmaking into England. By the time of Henry
VIII. the art had reached great perfection ; and many
fine brick buddings ((^.y., the older part of Hampton
Court) are extant from that period. Previous to tho great

fire of 16GC, many of the London houses consisted chiefly

of timber framework, filled in with lath and plaster; but

after the fire, brick was used almost exclusively in building.

Much of the brickwork remaining from that time is fine)'
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carved with the chisel From the latter part of last century

(1784) till 1850, bncks in this country were subject to

taxation. In Holland, where stone is scarce, bncks have

been in use from a very early period, both for domestic and

public buildings

The quality of bricks depends pnmardy on the choice of

an earth. There are three principal classes of bnck-

earths —(1 ) Pure clays consisting chiefly of alumina and

silica, in various proportions, and with a small percentage

oi other salts, iron, Irnie, magnesia, itc
, (2. ) Loams or sandy

clays
, (3-) Marls, or earths with a considerable proportion

of Ijnie. A paste of pure clay alone (made with water),

while It may be easily moulded, will shrink and crack in

drying and firing, in proportion to the excess of alumina

over silica
,

but this can be remedied by mixture with a

milder earth or with sand Loams, again, are often so

loose that they require the addition of lime as a flux

The London brickmakers add lime and ashes, or breeze, to

their loams and marls, both as a flux and to prevent

shrinking , .such admixtures also, as will be seen, affect

colour. Brick-earths are vei^ various in composition The
proportion of ingredients in a good earth will be something

like the following :—sdica. three-fifths , alumina, one-fifth
,

iron, lime, magnesia, manganese, soda, and potash forming

the other one-fifth The clays of which fire-bricks for

furnaces are made are almost entirely free from lime,

magnesia, and like substances, which act as fluxes , they

are found throughout the coal measures, immediately

beneath the coal The best, that of Stourbridge, wdl bear

the most intense heat that can be produced, without fusion.

The Welsh fire-bricks, and those of Windsor. Newcastle,

and Glasgow, are other well-known varieties. The Dinas

fire-brick consists almost entirely of silica , to thi3 is added
about one per cent, of lime, and the mixture, after moulding,

is intensely heated. In Austna, a-very refractory siliceous

bnck is manufactured by M. Khern, the chief ingredient

being quartz of the highest possible degree of purity.

The colour of bncks is determined by the proportion of

hydrated oxide of iron and other ingredients they ccrntain,

also by the degree of heat in burning WTiere iron is

present without lime or such substances, a moderate red

heat makes the bricks red, the intensity varying with the

proportion of iron , with more intense heat', the bncks. if

slightly fusible, may be vitrified externally, and become
greenish blue (eg the blue bricks ol StaS'ordshire). The
presence of lime changes the red colour produced by iron

to a cream brown magnesia also arrests the development
of red Clays burning a pale red will burn yellow if mixed
with a fusible white sand, such as is often found on hcsths.

Some clays, as those of DevonshiVe and Dorsetshire, burn
of a clear white. The London malms give a rich brimstone
yellow. The art of ornamental polychrome brick-vfork

has of late years been much developed, especially by the

German architects The principal vaneties of common
bricks made in England are place bnch. grey and red
stocks, marl fanny hriris, and cutting tricks. The first

two arc used in ordinary walling. The marl facing bricks,

made in the neighbourhood of London, are superior to the

stocks, and used in the outsides of buildings Cutting
' iricks, which are the finest kind of marl and red bricks,

are used in arches over windows end doors.

The process of brickmaking vanes considerably in

difi'erent localities. In the following account we shall, in

the first instance, confine our attention to methods adopted
in the vicinity of London, and thereafter note some of the
peculiarities of other systems. The most common mode
of preparing the clay, in the London district, is that of

maiming. Among the varieties of brick-earth found there
malm is a substance that can be used for bricks without
any addition. But it is now rare, and an artificial malm

I

is made by mixing chalk and day, previously reduced ta

I

pulp, and allowing the mixture to consolidate by evapora-

1 tion Bncks ol the best quality are made with this alone
;

I but for the comsioner sorts some of the malm is added

I

to the clay or loam, sufficient to make it fit for brick-

making
I The earth is dug up in autumn, and placed on a level

floor banked round in order to retain the malm in the

process ol maiming Exposed during the winter, it is

more or less broken up and pulverized by the frost, <fcc.

The machinery for maiming consists of two washing-mills,

viz the chalk and clay mills, which are placed together,

not far from the brick-earth The chalk-mill is a circular

trough in which chalk is ground in water, by two heavj

wheeh with spiked tires, drawn round by horses. The
pulp thus made passes by a shoot into the clay-mill, another

and a larger circular trough, where it gets mixed with clay

that 13 being cut and stirred in water by knives and harrow s,

also put in motion by horses The creamy liquid malm
passes through a grating into shoots which convey it to the

brick-earth, over which it is distributed as equally as pos-

sible. It is now left to setfle for a month or more, the

water bemg drained off at intervals, till the. mass is firm

enough to bear a man walking over it A thin layer of

ashes, about 3 inches for every spit of earth, is spread over

the surface (this process being technically called soiling),

and the whole is now ready for the moulding season, whicn

commences generally in April

The mass of earth, malm, and ashes is first tempered,

or thoroughly turned over and mixed with the spade, whue
watei 13 added to give it the proper consistence. The
tempered clay is then conveyed to the pug-mill,—a conical

tub, in which revolves (driven by horses) a vertical shaft

with horizontal knives so inclined that the clay is slowly

forced down to the narrow end by their motion. Several

of these knife-arms are furnished with cross knives, which

assist in the cutting and kneading process. The clay comes
out laterally at the bottom as a uniform mass, and is ready

for moulding
The moulder stands at a table or stool, on which are MouMie^

placed some of the tempered clay in front of him, a little

dry sand to the right and left, a small tub of water with

the strike in it, a brick-mould, and e stock-board. Back-

wards from the stool extends the page, a pair of iron rails,

on wood, on which the raw bricks are pushed away by the

moulder. The brick-mould is a rectangular case of sheet-

iron, without top or bottom, having the two longer sides

strengthened with wood The stock-board, supported on

four pins m the moulder's stool, fits easily into the mould
,

it has often a solid elevation in the middle, for producing

a hollow in the bnck The moulder receives from the clot-

moulder (usually a woman), stanrfing on his right, a piece

of clay somewhat larger than a brick Having sprinkled

sand on the stock-board, and dashed the mould, after mois-

tening it, in the loft sand heap, he places the mould on the

stock-board, and dashes the clay into it with force, then

pressing it with his fingers so as to fill the angles. With
the strike (a short, smooth piece of wood) he strikes off the

surplus clay , then he turns the brick out of the mould on

a thin board or pallet, rather larger than the brick, and
slides it along the page to the toking-off boy, who stands

ready to put the bricks on a barrow of special construction
,

on this, after sprinkling with sand, they are conveyed" to

the hack ground. The bricks are each carefully removed
from the barrow between two pallets, and built up in hacis,

about eight bricks high, and two in width (placed edgewise,

and in an angular direction,—the hacks being about 1

1

feet apart, from centre to centre. They are covered with

straw or reeds at night or in bad weather. , When half

drv tho bricks are separated somewhat (scinlled), to lUlo"
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'rce access of the air. Tlie time taken in drying varies

irom three to sis weeks.

«oruio ^<^ '^s vicinity of London bricks are commonly burnt in

rlamps;. the pecalianty of which process is that, as each

brick contains in itself the fuel necessary for its vitrilica-

tion, the breeze merely serves to ignite the lower tiers, and

the heat gradually spreads over the whole. The general

structure of a clamp is as follows :—A number of walls, or

necis, three bricks thick, about sixty long, and twenty-four

to thirty high, are built slantingly against a central upright

wall, which narrows upwards. The sides and top are cased

with burnt bricks. Cinders (or breeze) are distributed in

layers between the courses of brick, the thickest strata

being at the bottom. A single clamp will contain from

200,000 to 500,000 bricks. For firing the clamps, live

holes or flues (9 inches by 7) are left in the centre of the

upright, acd at every seventh neck or so, extending

throughout the thickness of the clamp. These are filled

•"uh faggots, and fired by a coal fire at the end of each

'•int ; a.nd the fire ignites the adjacent breeze. Once the

clamp is fairly lighted, the mouths of the live holes are

stopped with bricks and plastered over with clay, and the

clamp burns till all the breeze is consumed, usually from

three to six weeks. After cooling, the bricks are removed,

sorted, perhaps, and stacked. " (For a fuller account of the

most approved methods of building clamps, the reader is

referred to Mr Dobson's excellent little treatise on brick-

making, to which we are indebted for many of the details

given in this paper.)

In the Nottingham district a very hard marl is often

used in brickmaking; and as ordinary weathering and
tempering would net make it sufficiently plastic, it is sub-

jected to grinding between roller,?, the hard lumps and
pieces of limestone being thus crushed to powder, all pebbles

and hard stones having been previously picked out by the

hand. The wash-mill is only used in making arch-bricks,

and the pug-mill is dispensed with, the tempering of the

clay, after grinding, being done by treading and. spade

labour. Sometimes the clay is kept in damp cellars for a

year or more to ripen. Brass moulds (technically called

copper moulds) are used, and the moulder, after filling the

mould, works over the clay, first on one side then on the

cthor, with a flat implement called the plant. A boy takes

the mould with its contents to the floor, where he turns

out the brick, and then puts back the mould on the stool,

the moulder meanwhile filling another mould. The bricks

are sprinWed with sand on the floors, and turned twice at

a few hours' interval, and are then taken by boys to the

hovel or drying-shod, when they are built in hacks. They
are burnt iii kilns, which.are made with four upright walls

and a sunken floor. Oa the two sides of the kiln there are

shallow pits with lean-to roofs to protect tho fuel and
fireman. Tho doorways are narrow openings at tho ends,

a step above the ground, and the fire-holes are arched
openings opposite each other in the side of the kiln, lined

with fire-bricks.' Narrow openings or Cues are Lft between
tho bricks, connecting tho opposite fire-holes. Each brick

has some freo space round it for passage of heat. The
fuel employed is coal.

StiBii.v. In the Staffordshire Potteries it is a common practice to
«U^. pass tho marl through several pairs of rollers, and then mis

some threo or four marls together, with water, by spade
labour. For ordinary bricks the ground marl is mixed
with marl that has been tempered but not ground. The
pug-mill is employed for tiles and dust bricks,—the latter

so called from coal dust being used when they are moulded.
The bricks are moulded by the slop-mouiding process, the
iuould being dipped in water only before using ; the brick
is emptied from the sic3uld on the floor. (The other process

is distinguished as that of land-atock moulding.) The oven

used in burning is of circular form, with apherical top, and
wiU contain about 8000 bricks. Red, blue, and drab bricks

are produced in the district, besides the dust brick just

referred to, which is used for the paving of footways..

In Holland, the chief material used for bncks is the

sHme deposited in rivers and arms of the sea. It is

collected in boats by men with long poles, having a cutting

circle of iron at the end, and a bag net with which they

lug up the slime. Hard bricks are made of a mixture of

this slime with sand from the "banks of the River Maas.

The ingredients are well kneaded together, and the mixture

is deposited in heaps. The mode of moulding and drying

is similar to -that used elsewhere. The kilns are square

and will sometimes hold as many as 1,200,000 bricks.

Peat turf is used in firing.

For an account of brickmaking in India the reader is

referred to a paper by Major Falconnet, R.E., in the Pret

fessional Papers on Indian Engineering, May 1874.

Thus far only brickmaking by iand has been spoken of, urfck-

but of recent years there has been no little activity in making by

the invention of brickmaking machines, with a view to
'°«:'"«'f'^

economy, certainty, and rapidity of production, and
improvement in the quality and appearance of the bricks.

It ia only in brickmaking on a considerable scale, of course,

that.moulding by machinery can present much advantage

over hand moulding, since the cost of moulding bears so

small a. proportion to the total cost. The various machines

that have been offered to the public may be arranged in

two classes,—those which operate on the clay (with moderate

pressure) in a moist and plastic state, and those in which

the material used ia pulverized and dry, or nearly so. A
denser brick, and one less liable to shrinking, ia produced

in the latter case ; but much care is needed in preparation

of the clay, and a much stronger compression is required,

to ensure the proper tenacity. The difl'erent arrangements

of rollers and pug-mills loi preparation of the clay, whether

plastic, or dry, we need not here describe at any length.

Rollers and pug-mill are sometimes combined, forming a

composite machine. Two or more pairs of rollers are

sometimes arranged one set under another, the closest at

the bottom ; and opposing tollers are driven at different

speeds so as to produce a rub as well as a squeeze, thus

promoting disintegration. As to that class of brickmakiDg

machines proper in which plastic clay ia used, we find, in

some examples, a continuous length of clay forced out from

a vertical or horizontal pug-mill through a suitable mouth-

piece, and the column divided into bricks by wires or

otherwise. Of mouthpieces, some are simple dies, or dies

fitted with cores to make hollow bricks ; in others the

mould is lubricated by a constant streajn of water ; in

others, again, tho mouthpiece is made with two or four

rollers covered with thick cloth, waich are perforated with

small holes, and filled with oil to lubricate the faces of the

bricks. In cutting, a frame of parallel wires may be moved
across, either while the clay is at rest, or while it is in

motion, by the wires being moved obliquely at an angle to

compensate for tho speed at which the clay travels. Or
tho clay may be cut by radial wires of a wheel, or again

by metaUic discs. Another variety of treatment of plastic

clay is that in which the <:lay is pressed from the pug-mill

into moulds' of the form of brick required. In one such

machine, a mould-block, with two moulds, moves backwards

and forwards under the pug-mill, one mould receiving a

charge while the other is having the' brick pressed out of

it by a piston. In another, the moulds are arranged

radially round the border of a circular table, which revolves

under tho pug-mill. There are piston rods in tho mould
which ascend an inclined spiral plane, and thus gradually lift

the bricks out of the moulds, whence they are taken by a

boy and placed on an endless band, which conv,-ys tiem
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away. In ooother machine, also with revolving table,

two moulds receive the charge of clay at once. While these

are being filled the two that had just been filled are being

subjected to considerable pressure, and the two bricks that

had been pressed immediately before are ia process of

delivery out of the moulds, and on to a flat belt which

takes them away. (This macliine is also suitable for dry

clay.) Id yet another, a cylinder revolving under the

pug-mill presents to it successively four brick-mouios, eadL

of which, on reaching the lowest point, is made to deposit

its brick on an endless band. The annexed drawing

represents one of Messrs H. Clayton, Son, i Howlett's single

delivery machines for brickmakin'g with plastic clay.-

After what has been said little description will be neces-

sary. A is the pair of rollers, B the pug-mill, C the stream

of issuing clay, which a little further on is cut across by

Fio. 2.-

means of the wire frame D. The briclv^ are then removed

to the barrow E. These machines are often constructed

for double delivery.

As an example of the second class ol machines,—tnose for

working dry, or half-dry, and non-plastic material,—we

may take another machine constructed by Messrs Clayton.

It affords a good practical solution of the problem of

making bricks from coal shale, bind, fire-clay, or the like.

The arrangement is shown in figs. 3 and 4. In fig. 3, A

Brickmaking Machine for Plastic Clay.

brick in the mould. The lower pistons are attached to a

cross bar which sUdes in vertical guides in the standards,

and has friction rollers C on the lower extremities, in con-

tact with which work two pressing cams D on the main

shaft. The upper pistons E are attached as shown to a

cross-head above, which is moved up and down in ita

guides by connecting rods and two cranks on the mair

Fio. 3.—Section of Machine for Non-plastic Material.

lis a pan roller mill, in which a pan containing the raw

mateual is driven round under rollers ; there are perfora-

tions in the bottom, through which the ground clay escapes,

and is swept by arms into a general receiver, whence a

band with buckets conveys it to the hopper of the mould-

ing and pressing machines C, of which fig. 4 gives another

view. Here the moulds are contained in a box at B, bolted

between the standards. There are two sets of pistons,

one above and the other below the brick-moulds, and

they simultaneously press the top and the bottom of tlio

Fio. 4.—Part of Machine shown in section in fig. 3.

shaft. These pistons are hollow, and are heated by steaSi

to prevent the brick-earth adhering to them. The prepared

material is supplied to the two moulds by a feed-box which

slides to and fro under the feeding hopper of the machioe^
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»nd thus passes alternately under it and over the moulds,

convejing sufficient each time to £11 the latter. The

bricks are delivered from the moulds by the lower pistons,

which are forced upwards by the complete revolution of

the cams, and the newly-made bricks are forthwith moved

forwjrd by the approach of the feed-box with a fresh

charge of the material. In another dry-clay machine con-

structed bv Messrs Bradley and Craven of Wakefield, two or

three distinct pressures can be given to a brick, and by thts

means the air is gradually forced out from the interstices,

and the brick consolidated to a greater extent than can be

effecteil by a single pressure.

The varieties of brickmaking machinery are too numer-

ous to be separately noticed, however briefly, but the fore-

going may suffice to illustrate the general principles involved

in their construction. With suitable modifications, perfor-

ated or hollow bricks are frequently produced, on which

there is a saving in cost of carriage, and also in mortar and

labour,

/nburiit Among the objects at the International Exhibition of

oiiclu. . 1874 there were several varieties of brick prepared with-

out burning, according to a process devised by Jlessrs

Bodiner. They are made by intimately mixing certain

materials of the nature of cements or mortars, and

squeezing the mixture into the desired shape by hydraulic

pressure in a specially-constructed machine. Sand and

selenitic lime are the constituents of one kind of brick
;

these substances, together with Portland cement, of

another ; and a very serviceable kind of brick is prepared

from blastfurnace slag, which, consisting chiefly of

siUcates decomposable by lime, is just as suitable for the

purpose as the volcanic products, trass and pozzuolano,

which have long been employed. The bricks give good
results on application of the usual tests.

noating I
The old invention of floating bricks (known to Pliny) was

bnckj. completely lost till M. Fabroni discovered they could be

made from the earth known as fossil meal, which is

abundant in Tuscany, and ia found near Castel del Pifno

in the territories of Siena.

Hoffioann'j For the drying and burning of bricks,'the construction
kiloi. Qf i[iiQ3 according to Holfmann's method is a remarkable

improvement of late years. These kilns are formed by a
series of arched chambers connected by passages to one

main chimney flue, each passage or flue having suitable

dampers to regulate the heat at any desired point. Small

coal, slack, or peat fuel may be used, which is fed in from

the top of the kilns .through small openings. The waste

gases from the burning and coohng chambers are made to

pass successively into other chambers and give out their

heat before escaping to the chimney, thus completing the

drying, and eflfecling a partial burning, of newly-made
bricks before the actual tiring of the chambers in which
these latter are newly set. Such kilns are no doubt
beyond the means of most brickmakers, but it is perhaps
a question for consideration whether bricks must necessarily

be burnt in immediate proximity to the spot where the

clay is obtained.

In an instructive report on the manufacture of bricks,

drawn up a few years ago by a committee of the Manchester
Society of Architects, the following points were specified as

requiring attention, in order to improve the character of

the common brick :—(a) Greater care in cleaning the clay

and in thoroughly tempering it ; (b) variation in the size

of moulds, so as to produce uniform sized bricks from
various clays

;
(c) moulding the brick with material of

such consistency that it may not become misshapen by the

eflects of its own gravity
;
(d) greater regularity of surface

of the drying-ground
;
(e) protection from extreme variations

of temperature and rain in drying
; (/) less frequent and

more careful handling in the piocess of drying, so as to

preserve the edges ; {g) a means of burning whereby the

amount of firing shall be under control. In experimenta

on the absorption and retention of moisture, it was found

that the bricks which parted most readily with their mois-

ture at first were the longest in drying, and vice verscL

Tiles, being a thinner ware than bricks, have to be made
of purer and stronger clay, and require more care in treat-

ment, but the process of manufacture is not essentially

different. The numerous varieties of tiles may be roughly
arranged in three classes, viz., paving tilej, roofing tiles

(including the flat plain tiles, the curved jantiles, hip,

ridge, and valley tiles), and dram tiles. In wentheiing,

the clay is spread in layers of about 2 inches thickness

during winter, and each layer is allowed the benefit of at

least one night's frost before the succeeding layer is put
upon It. Sometimes the weathering is efl'ected by sunshine.

The comminuted clay is next placed in pits and allowed to

mellow or ripen under water. Then it is passed through

the pug-miil, and the tempered product, if necessary, slung

(that is, cut in thin shces with a piece of wire fixed to two
handles, m order to detect any stones), and then passed

through the pug-mill again, after which it is generally

ready for moulding. To take the case of pantiles (hand-

moulded), the moulder turns the tile out of the flat mould
on to the washing-offrame, on the curved surface of which,

with very wet hands, he washes it into a curved shape.

Then he strikes it with a semi-cylindrical implement called

the splayer, and conveys it on this to the flat block where he

deposits it, with the convex aide uppermost, and, removing

the splayer, leaves the tile to dry. The tile is afterwards

beaten on the tkwacking-frame, to correct any warping that

may have occurred, and trimmed with the tkivacking-hiife.

In the kiln, which is constructed with arched furnaces at

the base of a conical erection called the dome, the tiles are

closely stacked in upright position, on a bottom of vitrified

bricks. The fuel used is coal, and the burning continues

usually about six days. In making pipe dram tiles, the

clay is first moulded to the proper length, width, and
thickness, then wrapped round a drum , the edges are

closed together, and the tile is carefully shaped by the

operator's hand, sometimes assisted by a wooden tool.

Tiles as well as bricks can bo made by machinery ; with

suitable dies, almost any form of tilo may be thus had,

which 13 producible by the advance of a given section of

clay parallel to itself. In other machines pressure is

exerted on the clay in a mould. _
The manufacture of tesserce and encaustic tiles has been Enc«iutio

brought to great perfection in recent times, through the tile*,

enterprise especially of Mr Minton. It is a revival and
extension of a very old art, which originated, probably,

with the Greeks. The tesselated pavements of the Romans,

of which many specimens are still extant, were formed of

small pieces of stone or -marble of various colours, bedded

one by one in a layer of cement. The principle on which

tesseric are now made, is that clry and finely-powdered clay,

compressed between steal dies, is changed into a very com-

pact and hard sohd body, a fact first observed by Mr
Prosser in 1840. The solid pieces, which are thus pro-

duced in a screw-press, are enclosed in earthenware cases

or pans, call saggers, and fired in a potter's kiln, after which

they are ready for use, unless they are required to be glazed,

in which case they are dipped in a glazing composition

and again fired. The mode of setting the pieces differs

essentially from the Roman method. In manufacture of

the tiles called encausti^:, in which various designs are pro-

duced by addition of clays of different colour from that of

the ground, the clays first undergo sundry washings and
purifications. A portion of the kind which is to form the

ground firet receives an impression, in the plastic state,

from a plaster in relief. The bulk of the tile is made up
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-»Uh coarser clay addea m a frame, and this is solidified in

1 screw-press. Then comes tlie fiUins in of the design,

which the maker does by spreading the coloured clay in a

;reamy or slip state on the indented surface. After a

lew days' evaporation, the surface is scraped or planed,

and the tile passes successively to the drying house and

ihe oven. The colours desired in encaustic tiles are some-

,im?s thoSS'givett by the clay in ordinary treatment, some-

times they are obtained by staining with manganese, cobalt,

tc. The products of this branch of manufacture are much

idmired.

The fiue ornamental bricks of various shape and colour

«iown as terra coUa have of late been much used, especially

ji the facing of public buildings, and with the happiest

effects. (a- b. m.)

BRIDAINE, Jacques, a celebrated French preacher and

dome-missionary, was born in 1701 at Chuslan in the

department of Card. Though a rigid Catholic in principle,

he gained the good-will «( ibe ProtcttaiUs of France by the

boldness with which Lc advocated their cause on many

occasions, and the personal kindness which he displayed

tow^ards many of tlieir number during the persecutions to

which they wore exposed under the PiCgent Oik^aiis and

Louis XV. He accomplished no fewer than 250 evange-

lizing journeys through various parts of France, in the

course of which he made himself universally popular, being

possessed of a powerful though rugged eloquence. He was

the author of a collection of Caniiqnes Spirilueh, which

has been frequently reprinted, and of five volumes of ser-

mons, printed at Avignon in 1825. In the neighbourhood

of this town he died in 17G7.

BRIDGENORTH, a parliamentary andmunicipal borough

and market town of England, in the county of Shropshire,

on both sides of the Severn, 18 miles S.E. by E. of Shrews-

bury. The river, which is here crossed by a, handsome

stone bridge of six arches, separates the upper from the

lower town. The former is built on the acclivities and

summit of a rock which rises abruptly from the river to

Arms of Bndgenorlh.

the height of 180 leet, and gives the town a very picturesqut

appearance. The railway passes under by a long tunnel

On the summit is the tower of the

old castle, leaning about 17 degrees

from the perpendicular ; two parish

churches, one of which, St Leonard's,

was rebuilt in 18C2 ; and a large

public reservoir. There are in the

town a mechanics' institute, a public

library—founded by the Rev. Mr
Stackhouse, an infirmary, a jail, a

theatrc(1824;, a market hall (1855),

and a considerable number of schools and charities. It

has manufactures of carpets, worsted, and tobacco-pipes,

and some trade in agricultural produce. It returns one

member to parliament. The population of the parlia-

mentary borough amounted in 1871 to 7317 ; that of the

municipal borough to 5876.

Cridgonoitli, or Brigge, is said Lo have been founded by EthcllUih,

the daughter of Alfred, and it was fortified with a castle and walls

by Robert de Belesme, earl of Shrewsbury. On the earl's rebellion

the town was besieged and taken by Henry 1. in 1102 ; and in the

reign of Hcury 11. the castle was dismantled. In 1546 the town,

bciug lield by a Royal garrison, sustained a remarkable siege by the

Pailiaiuentary forces, who at last obtained possession.

BRIDGEPORT, a seaport town in the county of Fair-

field, Connecticut, United States, is situated on an arm of

Long Island Sound, 58 miles N.E. of New' York, in 41"

10' N. lat. and 73" ll'W. long. It has several Iron-

foundries and manufactures fire-arms, metallic cartridges,

sewing-machines, carriages, harness, locks, blinds, ic TKv
coasting trade and the fisheries are both extensive. Tte

bar at the mouth of the harbour, which is formed by tiie

Pec|Uonnock Creek, has 1 3 feet at high water. Bridgeport

is the centre of an extensive system of railways, and steam-

boats ply between it and New 'V'ork. The township was

separated from Stratford in 1821, and the city, formerly

called Newfield, was incorporated in 1836. Population

ill 1870, 19.835.

T^ R I D G E S

{ 1. T\cfinitions and Uencrat t'onsiaermwns.—'Bndaea are

structures designed to carry roads across streams,

gullies, or roads. A viaduct may be distinguished from a

bridge, inasmuch as the object of the former is to carry a

road at a considerable elevation above the surrounding

country, by means of structures, similar indeed to bridges,

but in which the object of the open spans is to save expense

rather than to cross some obstacle which could not be passed

by a level road or embankment. The aqueduct is a stnicture

similar to the viaduct, but employed to convey or support

water. A fulvert m.ay be distinguislied from a bridge as

an openitig, the primary object of which is to let water

flow past a road or other obstacle, the object being sinular to

that of a large drain. A large culvert might be called a

small bridge, and a bridge having long approaches with

many spans might be called a viaduct. The present article

will treat only of Bridges.

Every bridge may bo divided into two parts, the stib-

tincture and the superstructure. The substructure of a

bridge consists of foimdations, abutments, and piers. The
end supports of the bridge are the abutments, and the

intermediate supports are called piers. Piers and abut-

ments rest on fo'uudations in the ground. A bridge of

one span has no piers. The superstructure of a bridge

consists of the '.JoadVay and tho beam, arch, or chain used

to carry the roadway from support to support

The dimensions ai.d dasign of a bridge depend oa the

cature of tho obstacle to be crossed and on the traflBc to

whicli the road over the bridge is subject. Tlie engineer is

usually bound to design the cheapest structure whicli will

pierform the required duties; he has, therefore, in each case

to consider whether a small number of large spans or a large

number of small spans will be cheaper. Large spans will

be desirable where foundations cannot be easily obtained,

or where the height of the structure is great. The engineer

has al.so to determine whether, considering the prices of

materials, labour, and transport, one or other form of super-

structure is to be preferred. The traffic to be accommodated
will dctcrmLno the width of the bridge and the load which

the superstructure must bear. In many cases it will ali^o

be the duty of the designer to endeavour to combine beaut)

with xitilify. Beauty does not require ornament or expense,

but demands, what may be more difficult to supply, correct

taste in tlie designer.

In Great Britain law prescribes the following oiinimuin

dimensions for the over and under bridges of railways

(All over bridge is one in which the road goes over thi

railway; an vr^der bridge one in which the road goci

under the railway.) Over hritlgcs.—AVidth: turnpike road,

35 feet; other public carriage road, 25 feet; private road.

12 feet. Span over two lines (narrow gauge), generally

about 20 feet; bead room, 11 feet 6 inches above outer

rail. Undcf bridges.— Spaus: turnpike road, 35 feet; othei

public carriage road, 25 feet ; private road, 12 feet. Head-
room : turnpike road, 12 feet at springing of arch, and 16

ftet hroughout a breadth of 12 feet iu the middle; foi
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public road, 12 feet, 15 feet, and 10 teat m the same places

;

private road, 14 feet for 9 feet in the middle ; for excep-

tions the Acts must be consulted. In designing a bridge

to cross a stream care must be taken to insure that the

openings are suitable for the maximum floods.

The load which the superstructure of a bridge has to

carry in addition to its own mass may be estimated as

follows :

—

1. For a public road; one hundredweight per square

foot will represent the weight of a very dense crowd. This

is greater than any load which ordinary carts or vans will

bring on the bridge, but of late years traction engines and

road rollers have been introduced, and a weight of perhaps

10 tons on each wheel on one line across the bridge ought

in future designs to be provided for. The bridge must
be strong enough to bear this maximum weight applied at

auy point, and also to bear all possible distributions of

the crowd. A bridge might be fit to carry the crowd

uniformly distributed over its surface, and yet fail when
the crowd covered one-half of its length or width.

2. For a ralhuay ; the maximum passing load on each line

of rails may be taken as the weight of a train composed

exclusively of locomotives. The bridge must be fit to bear

this load distributed in all possible ways along the line.

For spans above 60 feet on the usual 4 feet 8i inches

gauge this load may generally be taken as equivalent to 1

ton for each foot in length of each line of way, or in

engineering language, " one ton per foot run." Where a

very heavy class of locomotives is in use IJ tons per foot

lun must be provided for. For small spans the distribution

of the load as a locomotive passes is such that the above

allowance is barely sufBcient. For very small spans of 8 or

10 feet the maximum passing load is a little more than the

weight on the driving axle of the locomotive, or say 14

tons.

§ 2. Cldssificaiion.—Bridges are classed, according to the

design of their superstructure, as girders, arches, and suspen-

sion bridges. A beam of wood crossing a stream, a brick arch,

and a platform hung to a flexible wire rope are common
examples of the three types. .The essential distinction be-

tween the three types may be said to be, that in all forms of

the suspension bridge the supporting structure (i.e., the wire

rope in the above example) is extended by the stress due to

the load ; in all forms of the arch the supporting structure

(i.e., the ring of bricks in the abova example) is compi-essed

by the stress due to the load ; and in all forms of the

beam or girder the material is partly extended and partly

compres.sed by the flexure which it undergoes as it bends

under the load,—thus when a beam of wood carr)-ing a

load bends, the upper side of the beam is thereby

shortened and the fibres compressed, wliile the lower side

if the beam is lengthened and the fibres extended.

Beams or Girders may be of various materials,—wrought
iron, cast-iron, and wood being chiefly employed.

Arches may be of masonry, or they may be of wrought
or cast iron or steel, in which case the compressed sector

of a ring is usually a continuous and stiff structure.

Suspension bridges are made of wire ropes or of separate

links of wrought iron or steel pinned together so as to

form a chain. The metal beam, arch, or suspension bridge

may be a continuous structure or an open frame; we shall

also find that in some designs the several simple types are

combined so as almost to defy classification.

Whatever design be adopted, the strength or efficiency

to carry a given load depends on similar considerations.

The designer selects that form of superstructure which

the principles of statics show to be most desirable ; he

calculates the maximum stress which the load can produce

on each part, and then so distributes his material that the

maximum intensity of stress on every part shall be a definite

fraction of the ultimate strength of the material, m melaj

structures, where the above principle can be very perfectly

carried out, this fraction varies from one-sixth to ono'

third, according to the certainty with which the stresses

and strength of the materials are known. In stone struc-

tures the engineer has greater difliculty in calculating the

stresses on each part, and relies moie on empirical rule»

based on long experience. ^

I. Strength and other Properties op Materials
EM"PLOYED IN BRIDGES.

§ 3. Classes of Stress.—There are three kinds of stress,

due to tension, compression, and shearing. Tension tends

to caiise failure by the extension or lengthening of the part

strained ; compression tends to cause failure by the crush-

ing of the part strained ; and shearing stress tends to cause

failure by the sliding of one part of the piece across the

other from which it is shorn oft'.

§ 4. Tenacity, or Strength toresist Tension.—AVhcn tension

is applied to a rod or link of any material so as to be resisted

equally by each element of any imaginary section in a

plane normal to the direction of the pull, this section, which

is called a cross section, is said to be subject to a stress of

uniform intensity. This intensity p is equal to the quotient

of the whole pull F divided by the area S of the cross section,

or

' "I
The ultimate strength of a rod subject to uniform stress is

proportional to the section S, and the ultimate strength of

the material is measured by the maximum intensity of stress

which it can bear, or in other words, by the stress which

the imit areu of cross section can bear ; for example, if the

unit of force employed be the weight of a ton, and the

unit of area the square inch, the strength of materials will

be measured in tons per square inch, or by the number of

tons which will just tear asunder a rod one inch square,

great care being taken that the load is so hung on the rod

as to bear equally on all parts of the cross section.

The following table gives in tons or lbs. per square inch

the ultimate strength /, of some of the materials used is

bridges ;

—

Table I.

—

Tensile Strength of Materials = /,.

Kflmc ot UatcrlaL Tons per frq. iDcb.

Wrought Iron Plates 20 to 26

,, ,, Burs and Bolts 25 to 30

„ Wire ...-...-. . 80 to 45
Steel Plates SO to lO
Steel Rivets ; 41 to 48
Steel Wire 50 to 100
Cast-iron 6 to 8

Red Pine ' 51 to 63
Larch 4 to 5-6

Oak /. ^ 4-5 to 8 5

Teak ;,....... .. ......:.. ... 6 to 9
'

^"""^
Lbs, per sq. Jncb.

Brick (specimens of) - -. 250 to 300
basalt ,, lOCO
Sandstone ,, 285 •

Common Mortar .., • 10 to 50
Hydraulic Mortar , . 85 to 140
Roman Cement, 12 njonths old.. ..•,...„...; 46
Portland Cement, 7 days old .. •?.-....: 270
»-' ,, „ 12monthsold -; 850to470

The ultimate strength P, of a bar with the cress section 3
to resist a stress uniformly distributed over that section

is given in terms of/, by the expression

—

2 Pi = S/,.

Table I. gives some idea of the tensile strength of the

materials, but for a full comprehension of the subject special

treatises, or the article on tlie Strength of ^Iateki.iVLB,
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muBt be consiilted. No two specimens of any material ever

give exactly similar results. The various brands of iron

differ much; different specimens of steel differ still more;

the strength is greater when the stress is applied along than

when it is applied across the fibres. Iron or steel forged

or drawn down to a small cross section is stronger than when

in large masses ; the material in small castings is stronger

than in large castings run from the same batch of metal ; the

skin is stronger than the rest of a casting. The variations

to be expected in timber are still greater than those in

metals, and the values for stones or bricks must in each

case be specially determined by experiment on the special

kind to be used. These warnings are applicable to the

Bubsequent tables, which give the strength of materials to

resist other kinds of stress.

§ 5. Strength to resist Crushing.—The law given for

tension applies to the compression of blocks, so that the

strength /, of a material to resist crashing may also be

measured in tons per square inch. Thus the ultimate

strength Pj of a block of the cross section S, subject to a

uniform stress, is given in terms of /, the strength of the

material per unit of section by the expression

—

.
1 Pi = S/,.

This equation is not applicable to blocks or struts of iron

in which the ratio of the shortest side of the cross section to

the length is less than about 1 to 5, nor to struts of timber

in which this ratio is less than about 1 to 10. When this

limit is passed the strut bends before failing {vide § 57), and

whenever this occurs the essential condition that the stress

shall bo uniformly distributed no longer obtains. The flexure

increases the stress on the inside of the curve assumed by

the strut ,or piUar, and diminishes it on the outside ; but

the strut will fail as soon as any part of the cross section

is subject to a crushing stress of greater intensity than /,.

Table EL

—

Ultimate Strength to resist Crushing =/,.

Name of MaterUl. Tons per tq. Inch.

Wrought Iron. 15 to 18

Cast-iron _ .. 37 to 65

Steel Plates _ 90

KM Pina 2-4 to 276
Larch 25
Oak 27 to 4-5

Teak 54
Bricks

—

LtM. per eq. Inch.

Portland Cement, 3 months-old 2460

„ 9 ,
3750

GaultBricka 710 to 930

Best Whites : 300

,, poorquality 60

Best Reds <90

Best Fire Bricks 930

Best Blue 1260

Stones (specimens)

—

Portland Stone (on bed) 2630

„ (against bed) 2390

BramJey FaU (on bed) 5100

,, ,, (against bed) 2950

Yorkshire Landing (on bed) 6380

,, . ,, (against bed) 5850

Granite...!..! 5500 to 11,000

Scotch Basalt - 8300

Greenstone 17,200

Sandstones (ordinary) 3300 to 4000

Chalk, ...„ 330 to 500

Beton ...'. : 420 to 580

^ § 6. Strength to resist Shearing.—Let a bar AD of any

•imterial be firmly supported on C, as shown in fig 1, and let

a strong tool B, say of steel, descend upon it in the direction

01 the arrow, with force sufilcient to sever the part D from

the part A, so that thi surface dividing the two parts is in the

plane of the face of C. ThLs tool is said to s>iear the bar,

ind the resistance which tho bar opposes to this stress is

called its strength to.resist lihearing. The tools practically

used to shear are not guite square at the edge, and

therefore cut slightly, but for true shearing the lower face

ought to be square, and the tool should come down close

Pig. 1.

to the support, so that the inner face of the tool slides on

the outer face of the support.

Fig 2. represents two iron links joined by an iron pin.

If the links are pulled asunder the pin will be shorn

Fig. 2.

at two places, A and B, and the whole sectiop shorn will

be twice the cross section of the pin.

Fig 3 shows a joint where the pin would be shorn is

four pkces—A, B, C, and D.

Fig. 3.

The strength of a piece of any material to resist shearing

is usually assumed by engineers to be proportional to tlie

cross section to be shorn through, and each material may

consequently be said to have a certain shearing strength per

square inch ; in other words, the ultimate shearing strength

of the material is the intensity of stress required to shear

it asunder. If, therefore, P, be the ultimate strength of

a bar of cross section S to resist shearing in n places, and

if /, be the ultimate strength of the material, we have

the expression

—

1 P, = nS/,.

The assumption on which this equation is founded is

not strictly correct ; indeed, the actual shearing descnbed

does not correspond with any simple homogeneous stress,

and the form of the cross section shorn through must exer-

cise considerable influence ou the strength of the piece to

resist shearing. In a round pin the maximum intensity

of shearing stress is J of the mean intensity, and in a rcctr
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antmlar pin | of the mean intensity. See Steengtu of

Materials.
The pins which join the links of suspension bridges, and

the rivets which join the wrought iron plates of girder

bridges, are subject to shearing stress, and the area to be

shorn through must be made sufficient to bear the total

shearing stress on that part of the structure. Wood is

strong to resist tension, and would be much employed for

ties but for the difficulty of taking hold of the ends of the

tie in such a way that these ends shall not fail by being shorn.

Fig 4 shows the end of a balk of wood with a strap

bolted to it. This strap would be torn off by the shearing

jihl JOL
"^^ ^U-^

V
"^ TOT

Fig. 4.

9f the wood along the dotted lines ab and cd, with a stress

which would be much less than that required to overcome

the tenacity of the wood ; for if the dimensions of the balk

uf pine are 6 in. by 2 in. with an inch hole, its tensile

strength will be 10 x 5 or 50 tons, while if the bull

be 1 inch diameter, and be placed 4 inches from one end,

it could be torn out by shearing 16 inches of the wood

;

now each inch wiU only resist a shearing stress of

say 600 lb, so that the bolt would be torn out with only

4 "3 tons. Thu3 at least eleven such bolts, each 4 inches

irom its neighbour, and )ccupying 3 feet 8 inches in length

of this balk, with an iron strap of corresponding length,

would be required to rerdcr the full strength of the balk

as a tie available. A similar difficulty is met with when
timber is joined, as in flg. 5, where shearing would take

place along the dotted Lncs AB or CD.

Fig. 5.

^Table Ul.— Ullimcte Strength to resist Shearing^/,
Name of Material. Tons per 6q. inch.

Cast-iron 145
Wroufjht Iron 22
Steel Kivet3....r 30 to 36
Red Pine '22 to -35

Larch -43 10 75
Oak (British) 1

Tlie strengths given hero for wooii are those obtained by testing
the resistance to shearing along the grain.

The strength of wrought iron to resist shearing may be
taken as pracLically equal to its strength to resist tension

—

an assumption which facilitates the design of nvetted and
other joints.

The strength of steel to resist shearing is less than its

strength to resist tearing ia the ratio of three to four
approximately. Rivetsemployed to joint steel plates require,

therefore, to be larger or more numerous than those em-
ployed for iron plates of equal dimensions.

§ 7. Elasticity.—When a piece of any material is under
tension or compression, it is lengthened-or .shortened by
the stress, and the amount of extension or compression for
the same length and stress varies with different materials.
Approximately correct results are obtained by .assuming

that the extension or compression of a given piece of the

material of uniform cross section, under a uniformly distri-

buted stress constant throughout its length, is proportional

to the length of the piece and to the intensity of the stress.

Let p be the inienjity of the stress in tons per square

inch, let / be the length of a specimen of a given material,

in any unit, and let e be the extension or compressioa

observed in the same unit. Then the expression — is,

on the above assumption, a constant quantity, and this

ratio is experimentally found for many materials to be

sensibly constant for stresses which do not approach the

ultimate strength. This constant ratio E has received the

name of modulas of elasticity, and is generally expressed

in tons per square inch, this being the unit in which p
is measured. Thomson and Tait (Elements of N'at. Phil.)

call E the "measure of longitudinal rigidity," a better

name than the modulus of elasticity. The a:tual extension

or compression e of any piece of a structure ia given b?

the expression

—

1. E '

where p is in tons per square inch; e will, be given in tennfc

of the unit in which I is expressed.

Table IV.—Moduhis of Elasticity = 'K

N'amo of Material Tom per sq. incii. i Kame of Material. Tons fet eq. IncK

WrouKht Iron. .10,000 to 13,000

Iron Wire 11,500
Wire Ropes 6700
Steel Bars 13,000 to 19,000

Cast-iron 5250 to 10,000

Slate 5800 to 7100
Red Pine 650 to 850
Larch 400 to 600
Oak 635 to 730
Teak. lOJO

The modulus of elasticity is very generally assumed as

equal for extension and compression, which is nearly truo

for wrought iron and steel under any stress to which these

materials can be safely subjected. The prinfiplo of con-

tinuity shows that there can be no difference in the value

of E for positive and negative stresses so long as these are

small The law according to wliich E varies as p changes

is not accurately known for any material. When the stress

is small the value of E appears to be more nearly constant

in wrought iron than in cast-iron, but the change in the

value of E corresponding to a change from a small stress

to the ultimate stress is greater in wrought iron than in

cast-iron. The values in the table cannot be depended upon
to give very exact results, as the elasticity of different speci-

mens of the same material varies considerably ; the theory

is wholly inapplicabfe when the breaking strain is ap-

proached ; the engineer, however, seldom requires to calcu-

late the extensions or compressions when the stress is even

so great as one-third of the ultimate strength. For the

same reason the engineer need seldom take account of the

permanent set caused by stresses exceeding those within

which the material may be considered perfectly elastic.

B. D. Stoney, in his work on the theory of strains on
girders, gives an excellent summary of what is known
experimentally concerning set and the modulus of elasticity.

§ 8. Strength to resist Tension or Crushing when the Stress

is not Axial.—When the resultant of a stress passes through

the centre of surface of the cross section of the piece of a
structure, and is normal to the cross section, the stress is

ciMed axial, and it is usually assumed that this -stress will

be borne uniformly by all the elements into which the

surface of the cross section may be conceived as divided.

This is not necessarily true, but it is approximately true for

the forms usually employed by engineers. When .the stress

is not axial it cannot be considered, even approximately, a-s

uniformly distributed ; the greatest intensity of stress .hHI

occur towards that edge of the cross section which is nearess
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-X'_

Fig. 6.

to the point wneix- ine resultant meets the plane of the cross

ecction. The following considerations allow the maximum
intensity of stress to be approximately calculated in most

of the cases which are practically met with, 1. Let the

cross section (fig. 6)

have an axis of sym-

metry XXj, and let

YYj be an axis pass-

ing through the centre

of gravity of the sur-

face at right angles

to XXj ; the axis ^_
YYi will be called the

neutral axis. 2. Let

the resultant stress

pass through some
point A in the axis

XX,, at a distance x,

from tho a.tis YYj.

3. Let the material

be such that its

modulus of elasticity is constant under all the intensities of

61 res3 which result from the given total stress ; then calling

the whole force P, the area of the cross section S, tlie mean

intensity of stress p^, the maximum intensity of stress p,,

the maximum distance of any point of the cross section

from the axis Xj, and representing by I the moment of inertia

(vide § 9) of the surface of the cross section round the axLs

Vy,, w» observp—first, that

_ P

and secondly, that tne non -axial force may be assumed to

produce a uniformly varying stres?, the maximum intensity

of which will occur at tbe distance x, from the neutral axis

on the same side as-r,, is taken. . This uniformly varying

stress is equivalent to a uniformly distributed stress of the

intensity p^ and a couple of the moment al, where a is the

constant rate of increase of the stress, We also know by

the princijiles of mechanics that the force P applied at a

disiaucB _-, from the centre might be replaced by an equal

force P at the centre and a couple of the moment Px.j.

Hence we have

—

Px
I 1 Pxq = al, or a = -p

.

J3ut the maximum intensity of stress due to the couple will

beXjO, i.e., —r-' , and the maximum stress p, maybe con-

sidered 33 consisting of two parts,—first, the mean intensity

of stress pj,, and secondly, the maximum stress due4iO the,

couple. Hence we have

—

2. . . . ?i=Po +-p=^oVV+ I A
This equation shows that the maximum intensity of

stress increases very rapidly as x^ increases, and it must

be borne in mind that the ultimate strength of any member
of a structure is determined, not by the mean stress, but

by the maximum stress on any part, for when the part

most strained yields the structure is weakened tlierebji, and

this failure must continue to extend until the whole ; ields.

§ 9. Note on the Value of I, the Moment of Inertia f the

Cross Section.—Suppose the cross section divided into a very

large number of rectangles, so small that the distance x of

the centre of each from the neutral axis roiiy be taken as

sensibly espres'iing the distance of every [lart of the

rectangle ; then I is the sum of the products of the areas

of all the elementary rectangles each multiplied into the

square of its distance from the neutral axis : or calliuc the

area of the elementary rectangle AxAy,

—

1 I = 5x-A.rAy.

The subjoined table gives the values of I for some simple
geometrical forms ; the axis in all cases passes through the
centre of gravity of the surface.

Tadle V.

—

Moment of Inertia = T.

N'entral Axis. I.

Circle, radius r

Square, side d
Square, side d
Rectangle with sides d and b

Triangle, base b, height d

Diameter
Parallel to one side
Diagonal
Parallel to b

Parallel to 6
hb-P

Whenever a cross section can be conceived as obtained bj

the addition or subtraction of one surface to or from anothei

,

both surfaces having a common neutral axis, the value of

I for that cross section is got by adding or subtracting the

value of 1 for one surface to or from that for the other

;

thus for a ring surface, with external and inti>rr«d radii r

and Ti, the value of I is

—

The value Ij of the moment of inertia of any plane surface

S rouijd an axis in its own plane parallel to the neutral

axis, and at a distance x„ fmm that axis, is iciven by tht

equation

—

ll = I-fS.r/,

where I is the moment of inertia of the surface ronnd~k
neutral axis, i.e., round a parallel axis passing through

the centre of gravity of the section. AVe can thus obtain

the value of the moment of inertia I of complicated cross

sections whenever we can divide these into rectangles,

circles, or triangles ; for then, calling s^, Sj, s,, &c., the sur-

faces of each elementary part, at,, x.,, Xj the distances of

the centre of each part from the neutral axis of the whole

cross section, and I,, I^,, I,, the moments of inertia of

each element calculated round its own neutral axis, we
have the moment of inertia of the whole round it.-' nfiurml

axis

—

3 I„ = 2I +%sx'.

§ 10. Specijic Gravity of Materials.—In order to cali'j-

late the load due to the superstructure of a bridge, and i!ia

stability due to the weight of the abutments and anchoiagea

of arches and suspension bridges, it is necessary to know the

specific gravity of the materials employed—specific giuvity

being for the purposes of the present article defined as the

weight of the material in lbs. per cubi'' foot. Tt"* 'iH'o^.

ing are the most useful numbers ;

—

Table -VI.— WeiffJu per Cubic Foot of Different Materials.

Water (piire) at 39*-4. Fahr 6-J-425

Basalt 18(3
hrick 100 to 135
Brickwork (ordinary) 112
Chalk 117 to 174

Clay 120
Granite 164 to 172
Limestone and Marble « 169 to 175
Masonry 116 to 144
Mortar 86 to IIS

Mud 102
S.imistone 130 to 15',

Sand (damp) » 118

S3nd(drj-) 886
Asphalt 156
Concrete (ordinary) 119
Concrete in cement 137

Earth 77 to 125
Slate 176 to 181

Trap 170
Cast-iron (average) 444
Wrought iron (average) 480
Kcd Pine SO to 44

Larch 81 to 35'

Oak (European) 43 to 88
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§ 1 i. Change ofLength due to Change of Temperature.—
The change in the dimensionB of structures due to a

change of temperature exercises a material influence on

the durability and strength of structures, and must not be

lost sight of in the design of any bridge of more than

common dimensions. The following short table gives the

coefficient by which the length of a bar of each material

measured in any unit must be multiplied to obtain the

increase in length (in the same unit) resulting from a ri?e

of temperature of 1° centigrade.

Table VII.

—

Coefficient of LinearExpaneion per degree cent.

Cast-iron.

0000011

tllte (Peoryn).

00001

Wrought Iron.

•000012

Brick Own Stoct).

•0000055

Stone (paving or
granite.)

000003 to -000009

SandAtone
(Cralgleltli).

•000012

Brick (Tiro).

•000005

Dry Deal, In direction

of grain.

•0000043

II. Beams or Giedeks.

§ 12. External Forces—The beams or girders of bridges

are subject to vertical loads, and they are supported by

vertical reactions at piers or abutments. The sum of the

loads is, therefore, necessarily equal to the sura of the

reactions at the points of support ; or calling P and P, the

weights borne by two abutments (when the girder has

no other support), and w,, w^, v>.^, kc, the loads on various

parts of the girder, we have

—

1. . . P + P, = 2t«.

Let L be the distance between the points of support, fig. 7,

Fig 7.

and let x,, Xj, i, be the distances of the several loads w„ w^,

«ij from the abutment bearing the weight P ; then, taking

moments round the point of support at the above abutment,

we have the upward reaction at the pier x span = the

gum of the products of each weight into its distance from

the point of support, or

2. P,L = 2wx, and similarly PL = 2w(L-i)

.

When the distribution of the loads is known, equation 2

gives the weight borne by each abutment. Applied to the

case of a single load W rolling from end to end of a beam,

calhng X the distance of the load from the abutment sup-

porting the weight P, equation 2 gives

P.
,W.x^„,p^W(L-x)

Applied to the case of a uniforui advancing load, such as a

railway train gradually covering the whole beam (fig. 8),

Fig. 8.

calling X the distance covered by the train measured from

the pier bearing load P, and io the weight of the load per

unit cf length, equation 2 gives

_ «a2 2L-S

These equations express the fact that the beam, as used IQ

a bridge, is as a whole in equilibrium under a system of

parallel vertical forces which may be called the external

forces, and which are all determinate so soon as the dis-

tribution of load and the span are given.

§ 13. Internal Forces.—The external forces call into play

certain internal forces. A beam of given design wjll

be properly proportioned if each part has just those

dimensions which are suitable to bear the maximum inttr-

nal stress which any distribution of load can bring to

bear upon it ; and the beam will be properly designed if

its form is such- as to enable it to bear the load with the

least possible quantity of material. A complete analysis

of the internal forces in a loaded beam would in any

case be exceedingly difficult and with most designs impos-

sible, but it is found by experiment that a beam will bear

a given load if we provide strength enough to resist the

horizontal components of those internal forces which tend

to extend or compress the beam in the direction of ita

length, and if we also provide against the vertical com-

ponents which tend to shear the beam across in planes

perpendicular to the longitudinal axis of the beam. The

nature of the horizontal and vertical forces due to the

elastic reaction of the material will be understood by refer-

once to figs. 9, 10, 11.

Let a model be made of four stiff light frames of wood

A, A,, Aj, A3, each say 18 inches deep, 18 inches long, and

6 inches wide (fig. 9). Let these be connected with one

another by smallcylinders of india-rubber, abcd,a^b^ c, rfj,

and a„ 6j Cj d^ These cylinders must be so attached to the

frames as to be capable of resisting both extension and com-

pression. The whole structure will now have somewhat the

appearance of a beam, but if it is placed between two sup-

ports Q, N, it will be found unsuited to carry even its own
weight, because the middle frames will tend to slip down
between the two others.

This tendency will be stiU better seen when a load i&

placed on the imperfect beam. Fig. 10 shows the tendency

Fig. 10.

to shear off the loaded from the unloaded part of the beam.

The frame Aj is forced down below the frame A3 by a

resisted by the india-rubber in a very

4—12
eheanjig stress
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imperfect mannef. To make the frame into a true beam,

this tendency of the loaded frame to slip through bet'ween

the others must be counteracted by tongues, T, Tj, Tj,

projecting from one frame and working in a groove in the

neighbouring frame (vide ^19). Each tongue should be

made so that it does not abut against the bottom of the

groove, and is thus incapable of resisting any horizontal

force—it must neither prevent the whole beam nor any

part of it from being extended or compressed longitudi-

nally.

The structure will now be found capable of carrying

weights as a beam. It deflects or bends as in fig. 11

Fig. 11.

under the action of a load on Aj ; all the pieces of

india-rubber above the centre of the beam are then com-

pressed ; all those below the centre are then extended ; and

at the sections between the frames the horizontal internal

forces are wholly met by the elastic reaction due to these

horizontal extensions and compressions.

At any one section, say at a distance x^ from the support

Q, the pieces Cj and rf, are jost as much compressed as the

pieces b^a^ are extended; tho equal and opposite parallel

resultants of these forces consequently constit\)te a couple,

,BOd the moment of this couple must be equal to the

moment of the couple tending to bend the beam at this

section, or to what is called the bending moment ; now
the 6en<£Mtp' moment in this simple case is due to the up-

ward vertical reaction Pj at N and the equal downward
force with which the frame Aj bears on the tongue T[

;

for it is clear that, neglecting the weight of the frame,

if a weightW on frame Aj is borne by two forces P and Pj

at the two piers, the tongue next N must also bear a

Vertical force P, and the tongue next Q a vertical force P.

The stresses borne by the india-rubber pieces are exactly

the same as if the frame A, were firmly held, and a

vertical force Pj applied to pull up the right hand part of

the beam, while the tongue T, act«d as a hinge ; the

moment tending to turn the right hand part round in a

left-handed direction would be Pj (L - x^. This moment
is resisted by the elasticity of the india-rubber, which must

exert an equal and opposite moment round the same point.

Calling j[, »2, «3 the sectional areas of the pieces of rubber,

and y,, y^ y^ their distances from the axis where the section

is neither extended nor compressed, and 7>,,/)„,P3 the inten-

sity with which each piece is strained, the moment due to

the elasticity of the pieces of rubber tending to turn back

the left hand part of the beam in a right-handed direction

will be Sysy. Now, if the modulus of elasticity of the

rubber is constant, the stresses pj.pj.pjWiU be propor-

tional to their distance from the unstrained axis ; thus if

6, is 18 inches from the axis and c, only 9 inches, 6] being

shortened twice as much as Cj, the stress on 6j will be

twice that on c„ and caUing o the stress at unit distance

from the axis we have p, = aj», and /)j = ay.,, p, = ay„, so

that we may "write 2psy = a'S.sy'^ as the expression for the

moment of the elastic forces. Hence equating the bending
moment and the moment of the elastic forces, we have

—

I P,(L-T) = a25y».

From this equation when the load is given we may
determine a, and hence the intensity of the stress p = ay aX

any distance y from the axis. If this intensity is less than

the safe stress for the material, the beam is, at the section

consi4ered, strong enough to bear the load so far as the

horizontal extending and compressing forces are tuncerned.

Thus if the dimensions of the beam be those given above

and it be supported so that L may be 6 feet and the

distance x^ 2 feet 3 inches, the distance y of the outermost

piec4 of rubber from the unstrained axis 8 inches, the

weighf50 fi), and the section of the rubber in each row

2 inches (two cylinders side by side, each with a section

of 1 inch) we shall have as the numerical values in

the above equation, neglecting the weight of the framt

itself (P, being nearly = 187), 187 x 45 in. = a (4 x S'

-H 4 X 4^) from which a = 2'64; then the force supported

by each inch of either of the rows of rubber Oj or oJ, will

be7J = 8x2'64 = 21'12 D>; the stress on each of the inner

rows will be half this amount ; the same equations give the

load which (so far as that particular section is concerned)

can safely be placed on the frame A, consistently with a

given stress per square inch on the rubber; - The strength

required in the tongue T, is stQl more easily found, the

stress tending to shear it off is Pj, and it must have a suffi-

cient cross section to bear that shearing stress. Similar

reasoning would allow us to calculate the strength of our

beam at either of the two other sections where the india-

rubber pieces and tongues are placed. The general relation

between the external and internal forces in any beam is

similar to that illustrated by the model ; at any section the

moment due to the elastic forces must balance the moment
due to the external forces tending to ,bend the beam at

that section. The problem, therefore, of determining the

strength of a beam at any section resolves itself, so far as

the horizontal forces are concerned, into finding expres-

sions for these two moments and equating them. The
equation thus stated will give the maximum horizontal stress

thrown on the material of a given girder by a given load,

or it will give the maximum load on a given girder consistent

with a safe stress on the material, or if, as is generally the

case in bridges, the load and maximiun safe stress on the

material are given, the equation will allow us to fix the

dimensions reqnired for the cross section of the beam so

far as the horizontal forces are concerned. The provision

to be made for resisting the shearing stress for which the

tongues are required in the model will be explained iu § 19.

In any solid beam the stresses do not divide themselves

into horizontal and vertical components. This division is

made by the engineer to simplify his calculations. In the

beam the actual stress at any point wUl be the resultant of

the horizontal stress (berne by the india-nibber in the

model) and the vertical

stress (borne by the

tongue in the model).

The diafrram, fig. 12,

shows the direction of *' \
the resultant stress at each point of a beam of rectangular

cross section. The curves are called the lines of principal

stress.

§ 14. Bending Moment and Moment of Elastic Forces or

Moment of Stress.—The bending moment for a given section

of a given beam under a given distribution and magnitude
of load is the sum of the moments, taken relatively to the

section, of all the external forces acting on one of the two
segments into which the section divides the beam. It is a
matter of indifi'erence which segment is considered, but the

moment on one segment will be positive and that on the

other negative. Let x be the di?t,ince of the section from the

left hand abutment Qof any beam of span L(fig. 13). Let P
be the load borne by abutment Q, and P, the load borne by
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sbutmeDt N. Let the load on the beam, including the

weight uf the beam, be divided into any number of equal or

uneqmil parts. Let those loads which lie to the left of the

Fig. 13.

section be called w^, w^, Wo, <fec., and let the distances of their

centres of gravity from the section be called t^ l^ ly Let

those loads which are to the right of the sectiipD be called

Uj Uj, lij, and let their distances from the section be called

r,, Tj, Tj ic. Let the bending moment at the section be

called M, then by the above definition

1 M = Px - Su-/ = 2ar - P,(L - i).

This bending moment is resisted at the section by the

elastic forces in the beam called into play by compression

at the top and extension at the bottom, or, in other

words, called into action by the stresses on the material.

Limiting our consideration to those cross sections which
have a vertical axis of symmetry, and to those materiaJs

wbich have a constant modulus of elasticity for tension and
compression, it is easy to find a general expression for

the moment of the elastic forces, which will hereafter be
designated by the letter ^. Let the horizontal aius ZZ
(fig 14) be a hue aluug which the material is un^trauied,—

-^—

.

Fig. H.

all the portions (ibove this line being compressed, and all the
portions below this line being extended. Conctive the sec-

tion divided into httle elementary surfaces, the area oif each
being equal to ;he product of the little elementary length
Ay into the lit;le elementary length As, the force exerted
by the elasticity of this element will be proportional to its

area Aj/Aj anc to its distance y from the axis ZZ,, for the
longitudinal extension or compression is directly propor-
tional to this c istance ; then oalling a, as before, the rate at

which the strtss increases with the increase of y, or in

other words the intensity of the stress at thq unit djstance
from ZZ,, we shall have for the force exerted by each
jleamnt the expression a^AyAj. Now, as the section is

ad
= -,ora =

not moved as a whole along the beam m eiiner di.jction,

we must have 1ay^i/^x = 0, that is to say, the sum of

the positive must be equal to the sum of the negative

forces. Let the constant quantity aAyAx be conceived

as the weight «/ of a thin plate of the area AyAx, the

moment of this weight relatively to the axis will be wy, but

as we have the sum of the moments 2;cy = 'S.ay^y^x = 0,

the axis ZZ, round which these moments are taken must

pass through the centre of gra\nty of the section. This

axis is called the neutral axis of the beam (nrfe§ 18). The
expression for the force exerted by each element being

ayAyAx, the moment of this force, or, in other '.ords, for

the moment due to the stress, is given by the expression

ay'AyAz ; then for the moment /x of all the futces round

ZZ, we have

—

2. ... ^ = aSy^AyAj = al,

where I is the moment of iner;ia of the surface of the cross

section. This expression fi. is Rankine's moment of resist-

ance to flexure ; it may also be called the moment of the

elastic forces, or, as suggested by Professor Kennedy; the

moment of stress.

The greatest intensity of stress />, occurs at the greatest

distance from ZZ,, or at the distance ^d if the depth of

the beam be called d, and the axis ZZ, be equidistant from
top and bottom. In this case we have

—

2P,.

d '

hence we may write for sections with two axes of symmetry,
and fnr materials having equal strengths and cunstaut

moduli of elasticity under tension and compression

—

3. . : . . . .
.=2^-?

Now, the general condition of equilibrium between the

external forces and the elastic forces at the section is simply

M = /u, hence when the beam does not break we have also

—

2p,I

d

Whenever the amount and distribution of load on a given

girder is known the bending moment M is to be calculated

from equation I, and then equation 4 allows us to calculate

p, ; or if we know the value of /, the ultimate strength of

the material to resist tension and compression, this equa

tion enables us to find what moment M, is required to breai

the beam at .that section, and therefore what load disti

buted in a given way the beam can bear ; thus we have—

i
2/1

In a beam of uniform strength the value of -^ will at

ei ery section be equal to the value of M,, the moment due

to external forces at that section.

When the material is not equally strong to resist tensioa

and compression, let /, and /, be the two strengths (per

unit of cross section), but let the modulus of elasticity be

assumed constant as before. Then, as above, the unstrained

axis will be the axis passing through the centre of gravity

of the section, and the intensity of stress at any distance y
above or below that axis will be ay ; let y, be the distance

of the uppermost element of the cross section from the

horizontal as is, and let y, be the distance of the lowermost

element. Tnen the greatest stress will occur at the top if

y, be greater than y„ but at the bottom if y, be greater

than y, ; since, however, the material is not equally sliong

t<) resist tension and compression, it does not follow that il

will give way where the stress is greatest, and the beam*

will yield first at that edge where the ratio ^ is greatest'

M =

M, = :
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Wa must, therefore, on a beam of this kind ascertain

ivhether ^ or ^' is the greater, and replace - m equations

3 and 4 by the value of y in the larger of the two expres-

giooa. Having selected y and / in this manner, we have

—

6 M.= -^i.

§ 15. Modulus of Rupture.—If the above hypothesis of a

constant modulus of elasticity in a given material under both

descriptions of stress, and under stresses of all magnitudes,

were accurate, we should require no fresh experiments to

determine the values of/, and/, ; these would be already

known from direct experiments on tension or compression.

For both wrought and cast iron beams of the maximum
strength, such as wiU be described hereafter, experiment

gives results closely in accordance vrith strengths calculated

by equation 6 ; and for wrought iror beams the hypothesis

appears to be approximately true when tested by experiment

with any form of beam. But it is usual, in calculating the

strengths of beams or bars of simple rectangular or circular

cross section, to assume that y ia equal to ^d and to employ
aquation 5 instead of equation 6. The imperfection of the

theory is then to some extent corrected by determining/

from direct experiments on solid rectangular bars. The
value of Mp I, and d being known, /is calculated from

equation 6, and the number thus determined has received

the name of modulus of rupture.

Table VIII.

—

Modulus of Rupture = / (Rankine).

Name of MaterlaL Lbs. per 8q. Inch.

Wrought Iron Plate Beams... •.. .. 42,000

Cast-iron Solid Bars 83,000 to 43,000

Fagerata Steel (Kirkaldy) 110,000 to 191,000

Red Pine 7100 to 9540
Larch 5000 to 10,000

Oak (British and Russian) 10,000 to 13,600

Indian Teak 14,770

SandBtone 7100 to 2360

Experiments on the modulus of rupture have generally

been made,- by hanging weights at the centre of a rect-

angular bar, supported at both ends, and increasing the

weights till the bar breaks. Then let 6 and d and / be

the breadth, depth, and length of the bar in inches, and W
the breaking weight. M is a maximum at the centre, and,

neglocfing the weight of the bar, is equal to \Vfl; substitut-

ing the value of 1 for a rectangle in equation 3, we get

and equating M and n we have

—

1 /=?^

or, if the span is measured in feet and called L„ while 6

and d are measured in inches, we have

—

WL,
f=\i

6<f

Henca the modulus of rupture is stated by Rankine to be
" eighteen times the load required to break a bar of 1 inch

squnre, supported at two points 1 foot apart, and loaded in

the Diiddlo between the points of support."

TJe use of a modulus of rupture determined by experi-

ment on a special form of beam is not based on any satis-

factory principle. The employment of this modulus is an
in;pijrfect means of correcting a defective theory. A dif-

ferent value is found for /when bars of different sizes or

cross sections are tested. Even the same bar broken in

different ways will give a sensibly different value for/.

The use of this modulus is, however, convenient when great

Accuracy is not required.

§ 16. Expressionsfor the Bending Moinent caused bySpecial

Distribution; oj Load.—From equation T, § 1^ it is easy to

deduce the foUowing values for the bending moments ia

beams subject to various simple distributions of load :

—

Case 1. Let a single load W be placed at the centre of a

beam ; let M, be the moment at any section taken at the

distance x from the nearest pier ; let M, be the moment
at the centre of the span, we have

—

1 M. = iWx, .

2. . . . . . M. = \^l.

M, is the maximum moment at any section of the beam.
Case 2. Let a single load W be placed at the distance x^

from the nearest pier ; let M, be the moment at the sec-

tion where the load is applied

—

It —r*
3. . . . .. M._ = W^^LpL-

M, is the greatest moment which the load at that place

produces at any part of the beam, and increases as the load

roUs from the end to the centre in proportion to the product
(l-x^ a;, of the parts into which the load divides the

beam.

Case 3. Let the load be uniformly distributed along

the beam so that each unit of length bears an equal load
W

ui = —
; when the unit of length adopted is the foot, the

quantity w is called the load per foot run. Let M, and
M, be as before the moments at the centre of span, anti at

any distance x from the nearest pier, we have

—

4. . . . . . M, = \wP
,

5 'M., = hv x(l-x)

When a uniform pa ising load, such as is approximately

represented by a train of locomotives, of length at least

equal to the span of the bridge, comes on to a bridge at

one end and passes over to the other, gradually covering

the whole span, the bending moment reaches a maximum
for all sections when the bridge is wholly covered. The
bending moment at any section for a combination of loads

is the sum of the moments at that section due to each load

taken separately. When many different distributions of

load have to be provided for engineers are in the habit of

representing the bending moment for each load by a line,

the ordinates of which are the bending moments at the

sections, and the abscissas the distances of the several sec-

tions from one point of support. The lines having been

drawn for the several loads, it is easy by superposition

to find the bending moment due to the combination,

and thus to pick out for each section of the girder the

maximum bending moment which any combination gives.

Figs. 15, 15a, 156, and 15c show diagrams giving the curve

of bending moments for some simple distributions.

Fig. 15 shows the line of bending moments when a single

Fig. 15.

load of 1 tons hangs at the centre of a span of 50 feet

The vertical ordinates measured on the vertical scale give

the bending moments at each section. Fig. 15a shows the

curve of bendin^; iiuunents for a uniformly distributed load
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per foot run on a span of 50 feet. The upper

fig. 156 shows the curve of bonding moments

Fig. 1 5a

when the loads of case 1 and 2 both occur at once. This

curve is obtained by adding the ordinates in case 1 to

those in case 2. Fig. 15c sliows the four separate line.") of

Casest6.2

Fig. 15}.

^elld•ng monient for four separate weights, and the broken
pper line is the line of bending moments for the case

""lier the four loads all rest at once on the beam ; it is got

/ .imply adding at each point of the sp.in the four

•ruinates due to the four loads considered separately. The
urve in fig. 15a and the curve ABCD in fig. 15c are para-

uoliii.

The bending moment at any section is reckoned as posi-

.I'K when the external forces on the beam tend to turn the

fight hand side of the beam in a left handed direction (or in

the direction opposite to that followed by the hands of a

watch), in other words, when the bending moment tends

to bend the beam downwards between the supports. W'a

shall hereafter see that in beams with moro than two sup-

ports the bending moment is at places vegativf, tending

to bend the hcam up; the curve of bending moments is

drawn below the datum line where the moments are nega-

tive. Fig. 25a gives an example of a curve of bendmg
moments of this class.

@ U> Q W''""''-

Fig. \bc.

§ 17. Momtnt of Elastic Forces.—On the hypothesis

above stated, viz., that for any one material the modulus

of elasticity may be taken as constant for all stresses, and

assuming that our investigation is to be confined to thost

cases in which the cross section of the beam has a vertical

axis of symmetry, and in which the centre of gravity lies at

a point equidistant from the top and bottom of the beam,

the general equation

—

H = al = 2
d

(3, § li), allows simple expressions of the value of /i to by

obtained for all practical cases by substituting for the ratio

21
-7 its value in terms of the dimensions of the cross section.
a
Thus, for a rectangle of the depth d and breadth 6,

d ~ "
l"2i

~ C ~ 6 '

where S is the area of the cross section. The following

are the values for the commonest forms of cross sections.

21
Table IX.— Valves of -r /or various Cross Sections.

Fonii of Crou Section.



294 BRIDGES [beams.

Substituting the modulus or rupture/ (Table VIII.), for

p, in equation 3, § 14, we can from the above values

21
of -T calculate the ultimate strength of any given cross

d
section to resist any given bending moment. Thus, if we

wish to know what breadth we must give a bar of wrought

iron 3 inch-^s deep, supported at points 3 feet apart, so

that it may break with 2000 lb at the centre, we find the

maximum bending moment from equation 2, § 16; and

we find the value of /i from equation 3, § 14, by the belp

of table IX. Then equating M and /x, we have

—

1. . .. . . . iWL=4/6d2,
,. , . 6WL C X 2000 X 36 „..

from which i=5rfy =4^9^42000= 286-

Since the strength of the beam is directly proportional to

21
ihe values of -r, table IX. shows us how to dispose of the

material in the cross section so as to obtain the maximum
strength. The expression- for a rectangle shows that the

strength is proportional to the breadth of a beam, but to the

square of its depth ; and. therefore, as appears in the second

column, for the same quantity of material the strength of a

rectangular beam increases simply as the depth, so that a

deep narrow beam is preferable to a square or to a broad and

flat one. The circular cross section is weak compared even

with the square (the ratio for the same quantity of material

13 -846 to 1/ The hollow tube is stronger than the tUin

rectangular plate of the same depth and cross section, but

clearly the material is much best applied when wholly used in

the form of two thin flat plates, separated from one another

by a web of the maximum depth d which can be practically

allowed.. Thus the hollow rectangle is the form preferred

for large girders, the material intended to resist the bending

moment being placed in the top and bottom members of

the girder, andi kept apart by vertical weba, which add

somewhat to the- moment ij.,
but which are chiefly employed

to resist shearing stress, as will be presently shown.

The I section, fig 115, is that employed for small girders;

the moment of its

elastic forces is

exactly the same as

that of a hollow

rectangle, having the

same values for 6. rf,

and rf„ and having

a value for 6, equal

to 2ijin fig. 16 It

is usual to neglect

the strength to resist

bending moment
given by the vertical

web, and to design

the girder so that

the top and bottom

plates are alone
sufficient to .meet ^^i- la-

this stress. Tbe model, fig. 10, shows at once that to

obtain the full resistance from the material employed

to resist tension or compression consistently with a given

depth, it must all be placed in two horizontal. plates at the

extreme top and bottom of the beam ; moreover, if JS is

the sectional area of the top or bottom member, and /is

the stress it rvill bear (assumed equal for tension and

•compression), the maximum moment which the elastic

forces can exert is the sum of the moments due to the

top and bottom members about the axis or tongue, i.f.,

2(i/S X Jrf) or J/Srf; or dismissing the idea of an axis

through the centre of gravity of the section, we may (to

refer again to the illustrative model) take the moment of

-i—.

the elastic forces round the line running through the top

row of india-rubber pieces looked upon as a fulcrum, and
then the moment of the bottom row will be as before

h/,Sd, and will be the whole moment of the elastic forces.

Similarly, by taking the bottom row as the fulcrum, we see

that the moment due to the top row will be the same.

This moment calculated in either way is the tvhole moment
of thr elastic forces. This latter mode of considering

the moment in the simple case of an I or hollow rect-

angle, enables us to find the value of the moment of

elastic forces for i 'ose cases in which the ultimate

strength may not be ,iie same for tension and compression

Thus, assume that the strength of wrought iron to resist

tension, or /„ is 25 tons, and- its strength to resist com
pression, or /„ is 20 tons, then calling S, the area of th«

bottom member at the section considered," and S, thi

area of the top member, we have for fi the two ralues

25 B,d and 20 S,d ; whichever happens to be tht srcallei

willrepresent tbe available value of the moment of (he elasti.

forces. Consequently we must, in order not to wastf

material, design the beam so that the ratio of the material

in the upper member to that in the lower meuiber shall be

5 to 4. That this ratio ought to be adopted is evident

from the fact that the strength of the beam wdl be limited

by that of the weaker member. No struciurt is perfectly

designed unless it will when overstrained give way sijnul-

taneously in every part Tbe foregoing theory, the sound-

ness of which is borne out by experiment, tacitly assumes

that, although the strength differs, the modulus of elasticity

is constant for tension and compression. For example, if

the flanges are made with sections bearing to one another

the proportion of 4 to 5, the neutral axis (neglecting the

web) will, assuming E constant, be at a distance from the

top or larger flange equal to |ths of the depth ; then the

intensity of stress varying directly as the distance from the

neutral axis will for the two flanges be in the desired ratio

of 4 to 5. Thus we see not only that the I, or hollow

rectangle, has the advantage 'of being the best form for a

girder, but that it allows us easily to arrange the material

to the best advantage, even when its strengths to resis

tension and compression are dissimilar. Values of th

modulus of rupture given above are therefore not to bi

applied to this design of beam, but the values of/, and/,

are to be taken from Ti Sles I. and II. In the case of

cast-iron the member ui Jer tension is made witir sij

times the cross section of the member under compres-

sion, the reason being the same as that for making tbe ratio

of the upper and lower members of the wrought iron beam

5 to 4. When a cast-iron beam is thus designed, tbe

moment which any section can exert will for a given depth

be proportional to the area S, of the lower flange. Pro-

fessor Hodgkinson veri-

fied this theory experi-

mentally, and found

that the ultimate value

of the moment due to

clastic forces expressed

ill lbs and inches for

beams thus designed

was fi = 16500 S,rf.

The value of the con-

stant agrees closely

with the tensile strength

of cast-iron. The ex-

periments by Professor

Hodgkinson are there

fore consistent with the

assumption, that al-

though the strength of cast-iron is very difl'erent in resist-

ing tension and compression, nevertheless tbe inodolus o(

Fig. 17.
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elasticity is equal under the two kinds of stress. Fig. 17

shows the cross section usually adopted for cast-iron girders.

§ 18. Neutral Axis.—The line ZZj, Sg. 14, perpendicular

to the plane in which a beam is bent, and passing through

the centre of gravity of any given cross section, is called

the neutral axis of the beam at that point. The surface

containing all the neutral axes is the neutral surface. Prac-

tical engineers sometimes apply the term neutral axis to

the longitudinal line showing the neutral surface on aside

elevation, but in this article, as in Eankine's works, the

words will be used as defined above.

When the assumption is made that the modulus of

elasticity is the same for any given material whether under

tension or compression, notwithstanding any difference in

the ultimate strength to resist tension or compression, then

it follows, as has been shown, that the neutral surface of

i, bent beam will separate it into two parts, one of which is

compressed while the other is extended. The neutral axis

in any cross section then contains the only part of the

material which is neither extended nor compressed.

If, however, the average value of E for stresses varying

between zero and the maximum intensity of compression

to which the beam is subjected be different from the average

value between zero and the maximum intensity of tension,

'/hen the neutral axis as above defined will not be the. un-

strained axis ; the neutral axis is determined as soon as

the cross section of the beam is known, being independent

of the material used ; the unstrained axis may differ in

beams of the same cross section but made of different ua-

teriab ; for if the average of E be greater say for conpres-

eion than for tension, this will raise the unstrained axis

above the neutral uxis. It is not improbable that the

position of the unstrained axis may vary in the same beam
with loads similarly distributed, but of different magnitude,

and also vrith different distributions of load. Until ex-

periments shall have accurately determined the relation of

E to the intensity of stress we have no means of deter-

mining accurately the position of the unstrained axis. Even
when E is constant the neutral axis, as abov6 defined, will

not always in practice correspond with the unstrained axis
;

for instance, in a beam which was not only bent across, but

also compressed endways, the unstrained surface would no

longer contain the neutral axis as above defined. The un-

strained surface might be near one edge of the beam, or,

indeed, if the general compression were large and the bend-

ing small, the whole beam might be under compression, so

that no part was unstrained. By restricting the use of the

words neutral axis to the above definition, and using the

words unstrained axis, or unstrained surface, for the second

idea all ambiguity will be avoided.

The actual position of the unstrained axis in any beam
of any material subject to a bending moment depends on
the relative values of the modulus of elustioity for the

.".aterial under all stresses positive and negative, great and
(mall ; but as the simple hypothesis of a constant modulus
is borne out by experiment in the most important materials,

it is unnecessary to pursue this subject further.

§ 19. Shearing Stress.—The theory hitherto given shows
the relation between longitudinal stresses (such as are re-

sisted by the india-rubber in the model) and the load on
the girder ; but in designing a girder we have also to provide

tor the shearing stress or transverse force tending at each
imaginary cross section to make the more heavily loaded
of the two parts into which it divides the bridge sUde down
past the other. This shearing stress was resisted by the
tongues of the model. The total shearing stress at any
section is the sum of all the vertical forces acting ou the
beam on one side of the section. The shearing stress at

any section wiU be called positive if the sum of the external

^forces on the right hand part of the beam tends to lift that

portion up. Diagrams may be conveniently used lo show
shearing stresses, and, as in the case of bending moments,

the shearing stress at any section due to two or more loads

is simply the algebraic sum of the shearing stresses due to

each load.

Example 1. Load W at centre between supports (fig.

18); weight of beam neglected. The shearing stress is

10 ions

.SO /"_

rS
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(fig. 18c). When the load covers a length x measiired from

the right hand pier, the shearing stress at all points beyond

X towards the left is - -^ i when x is greater than JL

14 lons't

...X..

.50 tee!.

re/
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simple lengtL The constants given above are derived

from practice. The weight of girders for a commoa road,

if placed from 7 to 3 feet apart, will be nearly the same as

for railway girders of the same spaa The weight of a cast-

iron railway girder (two girders per way) will be about

0005L tons per foot run. The weight of the roadway in

a railway bridge wiU probably be from 014 to 022 tons

per girder, or double this for each line. For a turnpike

road with metalling the weight will much exceed this, and
should in each case be computed.

§ 22. Design of a Girder.—(1.) From the span and load to

be carried the engineer will deternrine the material and
form to be employed. Cast-iron may in some districts be
the cb':apest material for girders under 30 feet span.

Wrought iron X girders are very generally employed for

spans of from 30 feet to 100 feet; beyond that span
iflitice or framed girders are more usuaUy employed. For
extreme spans exceeding, say, 300 feet, a hollow rectangle

or tubular bridge may be nsed, carrying the road.on \iA top

or inride the tube. The depth of the cross Mction is

limited by the consideration that the web must be suffi-

ciently stiEf not to buckle ; but for this consideration the

deeper a girder could be made the better. In practice

the depth is made from ith to ^.Xh. of the span. The
engineer will also determine whether bo will keep the

depth of the girder constant throughout or diminish the

depth at the ends. It is impossible to graduate the

material so as to give absolutely uniform strength at all

sections, but by diminishilig the depth towards the ends,

some material may be saved without attenuating the top

and bottom members to such an extent as to bo incon-

venient. When the general character of the design has

thus been settled, the engineer will compute the probable

weight of tho girders and roadway or total permanent

load ; he will next determino the passing load for which

ho intends to provide.

(2.) The value of M, the bending moment, must next be
computed for a sufficient number of cross sections of the

boam„ and for various distributions of loud. For a small cast-

iron girder of uniform cross section a single value of M will

be sufficient, computed for the section at the centre when
the girder is wholly covered with the greatest uniform load

and also supports the greatest single load at the cfentre of

the span. When, as in larger girders, the desigti is intended

to give a structure of approximately equal strength through-

out, the maximum value of M should be found for eight or

ten sections; this maximum value will be that obtained

when the bridge is wholly loaded with its maximum uni-

form load and has the maximum single load resting just

over the section in question.

(3.) The inaximum shearing stress must next be calculated

for each of the above sections. The designer will bear in

mind that the maximum stress occurs at the paints of

pupport, and that at the centre it is greatest when the

•Diidge is half covered with the passing load,

(4.) The engineer can now coiapute the number of square

inches S. and S, required at each section in the upper and
lower members consistently with the factor of safety he
cbooaos to employ ; this he obtains from the expressions

—

It is here assumed that thebest and strongest form of

girder is employed, but if a mere square or circular beam
is to be used, the cross section will be obtained by equating

the values of M and /t, using a safe modulus of rupture/,.

(5.) The web will next be designed by giving it such a
thickness as will, with the depth already fixed, supply the

number of square inches required to reduce the stress pei

square inch to the safe or proof shearing stress, say 4 or 5

tons on wrought iron. When the web is a thin >VTOught

iron plate it must be stiffened with X or angle irons. Id
a caot-iron girder the web must have at least the nuru'bei

of square inches required by the shearing stress, but the
exigencies of the foundry generally require a design
resulting in a great excess of strength in this part of the
beam, except in beams which are tapered towards the ends,

as in fig. 19. With these beams care must be taken that

=L

Fig. 19

the taper is not carried to excess so as to leave insufficient

metal to resist the sheanng stress at il and N.

§ 23. Practical Derails.—The designer must be prac-

tically acquainted with the forms in which his materials

can be best procured. He must know the sizes in which
iron or stsei plates can be produced, and the forms

best adapted for castings. Thus, in cast-iron beams the

thickness of the web is at the bottom made equal to the

thickness of the lower flange, and at the top tu the thickness

of the npper flange, in order to avoid permanent internal

strains, ^«hich would result from unequal istes of cooling

after being cast, if sudden changes cf thickness in the metal

were allowed. The engineer must also be familiar with

the methods adopted of joining the several parts, as with the

rivetting of wrought iron, the bolting together of large

castings, the jointing of wood-work. He should also be

acquainted with tho various methods in which roadways are

constructed &nd supported on existing bridges, and the

manner in which the girdons are braced dna to another, so

as to prevent vibration and lateral deflection due to the

pressure of the wind. Tho examples of brrdges desoribed

hereafter will give Eo.mc information on these points. In

long girders provision must be made by rollers, sliding

plates, or suspension links for the expansion and contrac-

tion due to changes of temperature. The range in Great

Britain may be taken as about 15° C. If the ends of tho

girder could be firmly secured at a constant distance apart

this change of temperature would produce a stress of about

6 tons per square inch in wrought iron, and 3 tons per

square inch in cast-iron. The result in practice would be

that any attempted fastening of stone or iron work would

be torn loose.

§ 24. Dtflecticm.—When a bridge has been erected its

deflection at the centre under a known passing load is

generally observed with the object of ascertaining whether

the work has been properly done, for it is assumed that

any defective material or bad jointing would incre8.pe the

deflection beyond that calculated on the assumption of

sound material and perfect workmanship. Sometimes the

practical test applied is a rough one, a certain fraction of

an inch being allowed per foot of span as a safe deflection.

If an inspector of bridges, having authority, chooses tc

limit the deflection to a constant fraction of the span, tb(

ratio of the depth to the span must be made sufficiently

great to give toe desired stiffness and maintained constant

for all spans ; equation 5 below allows that when p^ is

kept constant and d is a given fraction of L, the deGectioa

ti.will be proportional to the span. For the proof or mazi-

mum possible load, PLsnkine gives as the result of practice a

value lor the deflection of from r^L to j^i;^ j '^"' ""^

foot deflection i" a scan of '"^0 feet would certainly be exoes>



298 B R I D
Bivo. A depth equal to or greater than -^th of the span

is certain to give sufficient stiffness, and the usual method

is to assume the depth and then to observe whether

experiment gives a deflection agreeing with that found by

calculation. The calculation ii made by finding the radius

of curvature of the beam at a seriee of sections, and then

determining the curve assumed by the whole beam either

by iutegratiun or by an approximate graphic method.

When the curve is known the deflection or versed sine is

found either from the equations of the curve, or by actual

measurement on the diagram to be presently described.

Let R be the radius of curvature of the neutral surface of a

beam at a given section, under a load producing a maximum
stress pj at the outer elements of the section at a distance

J/,
from the neutral surface. Consider a short length x of

the beam fig. 20. Before deflection the length of the

Fig 20.

outer element is equal to x, but after deflection (if we con-

sider the upper member) the length of the outer element

will be shortened to Xj, while the length of the element in

the neutral surface remains equal to x. By similar

triangles we have x : Xj = R K -
j'l,

or R = ^|—, but x-x^

is the extent to which the most compres.ied element is

shortened, and by the definition of the modulus of elasticity

we have E = p, , hence^
' a; - 1,

1. R =
Pi

from which the radius of curvature at any section can be

obtained in terms of E, j/,, and pi, aU known quantities

with a given cross section, material, and load. Another
form of the same expression, ^hich is sometimes more con-

Pj
Vi'

hence

R= ^

veuient, is obtained by remembering that Mj

El

M,

where M is the bending moment which will produce py
If Pi is made equal to /i the maximum safe stress on
the material, equation 1 sr 2 nrives the minimum safe

radius of curvature.

G E S '
r . .

We will first coBsidet the special case in which the
beam under consideration la of eqtuU depth and uiiijorm

ttrength at all cross sections, and which we will call a

beam of class 1 , these conditions -can only be fulfilled by
any one beam (or a given constant distribution of loid

,

the beam of uniform strength for a load at the centre, for

instance, will clearly not be the beam of uniforii strength

for a uniformly distributed load. In beams of class 1

for a given load, both y^ and p, are constant, and there-

fore R, by equation 1, will also be constant throflghout

the whole length of the beam, or, in other words, the

beam will bend into a circular arc. The apptoximato
expression for the versed sme of an arc having a chord L
and radius R will therefore give the- deflection, and we
have

and employing for R the value givea by equation 1, ne
have

4 V =* -z—*
8E!,,

and if yi = yd, we have

5 '-^
IS for Pi we substitute /,, the maximum safe stress for

"the given materials, equation 4 or 6 will give the maxi-
mum safe deflection, whioh may be called *, ; we observe,

then, that the Bufe deflection for a beam of this class will

be proportional to the square of the span, and inversely

proportional to the depth of the beam.

In beams of class 1, the deflections which different loadf,

produce will be simply proportional to the values of p^ pro-

duced by those loads ; thus, for a given distribution of load,

the deflection will be simplj' proportional to the load ; if we
change the distribution of the load, keeping the total load

tonatant. the same rule will give the solution : for in-

stance, since a load uniformly aistributed produces only

half the stress p^ which would b : produced by the .s.imc

load at the centre of a beam of ihe same span and cro^a

section, we see that the uniformly distributed load will

produce only half the deflection that would be produced

by the same load at the centre of a beam of the same span

and same section at the centre (both beams belonging to

class 1). It would not be correct to say tliat a load uni-

formly distributed would produce half the deflection pro-

duced by the same load at the centre of the same htam,

because the same beam cannot be unifomily strong through-

out its length for two different distributions of load.

We may compare the deflections produced by the same

load on various beams of similar cross section as follows :

—By equation 4, § 14, we see that for a given moment

M, Pi is proportional to z ; moreover, for equal loads, the

moment M at any cross section similarly placed will bo

proportional to L ; hence we may write

Lrf L

Substituting this expression for /)j in equatita 5, we ha »

^5 ^"61^'

an equation which expresses the fact that, for beijms of class

1, the deflection produced by a given total loVd similarly

applied will be proportional to the cube of the length, and

inversely proportional to the breadth and to the cube of

the depth. (In I girders the expression breadth must be

understood as proportional to S, the section of the flange.)

Fussing from beams of class 1 to beams in general, the



BEAMS.] BRIDGES 299

fundamental difference to be observed will be that the

curve assumed by the neutral surface will not be that of a

circular arc, so that equation 1 is no longer true. Where,

however, the law according to which R varies can be stated

algebraically, integration will give the value of v.

Combining equations 2 and 3 for class 1, we have

p = 5
'

, and as M.oc LW, we have ra -=7 • Now this

proportional equation can be shown to hold good for beams
of uniform cross section and uniform depth, which may be

••ailed beams of class 2, also for beams of uniform cross

fcection and uniform breadth, which may be called beams of

class 3, hence for the three classes of beams we may write

^
''="1F'

where n will have different values in the three classes

and for each distribution of load.

Similarly it can be proved, that where beams are so

designed that the loads produce the same maiimura value

p, of the stress on the outer elements, we have the deflec-

tion proportional to ^— ,—equation 4 being one case of the

general law ; we may therefore write

'El/,

where i, is a constant differing for each class of beam and
each distribution of load.

Table X. gives the values of n and n, for the three classes

of beam, and for two distributions of load. The value of

p, in the case of a beam of uniform cross section applies

to the stress at the centre ; the stresses elsewhere in that

beam will be less.

Table X.— Value) of n and n,

Description of Beam.
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tinuous girders require less ruaterial for the lame depth,

epan, and permaneut load than simple girders ; but the

difference is haidly worth consideration, exopt in large

spans where the weight of the structure is great as compared

with the weight of the passing load. The necessity of al-

lowing the girder to expand and contract freely with changes

of temperature limits the general use of large continuous

girders to two epaiis

Consider a continuous girder having an indefinite num-

ber of supports equally spaced ; let thd girder be of

constant depth, uniformly

loaded, and so proportioned

as to be of uniform streugth

at all sections. The me-

thod of designing such a

girder has not yet been

shown, but it may be ad-

mitted that the design is

possible. Then, as we have

already seen (§ 24), the

curvature assumed by the

girder will everywhere be

constant, i.e., the curves

will be circular arcs of

constant radius. The
points oti inversion of

flexure -A and B (fig. 24)

must therefore in this case

be at -a distance from C and C,,

Fig. 24.

equal to one quarter of

the span ; for AA, = AB = A, B, <fec., and C bisects AA,.

of flexure. The (jirder

through, and if the ends B and

to the rest of the girder by pins

At B and Bi thers is no moment
might here be cut

B, were pinned on

capable of bearing

the shearing stress,

nothing would be

changed in the cur-

vature of the girder

nor in the distri-

bution of 8tre.s8.

Quite similarly, we
may suppose the

ends B and B,

of the . portion

BACA,B, to rest

directly on sup-

ports or piers in-

troduced for the

purpose, the rest of

the imaginary
girder being wholly

removed. We shall then have (fig. 25) the curve assumed
by a continuous girder of two spans of con.stant depth and
uniform strength. The points AA, of inversion of flexuro

M-ill be at a distance CA from the iiiddle pier equal to one-

third of the span. The top and bottom members at A and

A I might vanish (if only one distribution of load were to be
carried), for at this point there is only a shearing stress and
no bending moment. The girder is, as it were, made up
of three girders : BA and A,B, hang on to AA,, which u>

supported in the middle ; half the weight of AlB is borne
by the pier B ; half the weight of A,B, is borne by the

pier B, ; the rest of the weight between Baud B, is bornf

by the middle pier. Thus let L be the length of one span

in feet, iv the load per foot run, P the load borne by each

of the end piers, and P, the load borne by the centre pier,

then we have

—

P, 5"'L.

The curve of bending moments can now be calculated for

each girder precisely iia for a simple girder , the moment
at any section is equal to the sum of the moments of all

the external forces on one side of the section ; the beam
between A and B will be subject to bending moments
equal to those produced by a uniform load on a simple

girder if the span BA be similarly loaded. Between A
and A, the moments will be negative, i.e., the left-handed

moment produced by the doVfnward action of all the

weights to the left wdl ;xceed the right-handed moment
produced by the upward reaction of the pier at B (or of

the two piers B and C if the section considered lies to the

right of C) The full black hue in fig. 25a shows a

ci^e of bending moments for this case.

Fig 25a.

The maximum moment is negative and occurs over the

centre pier ; let it be called M,. The maximum positive

moment occurs at a distance from B equal t.o one-third of

the span ; let this moment be Mj, Then we have

—

3 M,= -Ji<.L'.

4 • M. = J5«'L'.

The shearing stresses Fj, F,,, F., F„ at the points B
D, A, and C. are

5 F. = F,= ;a'L.

6 F. = 0,

7 . . . . F,= 5«L.

Fig. 26 gives a diagram of the shearing stresses for two

Fig. 26.

spans of 60 feet, with a uniform load of 1 ton per foot run.

When the beam is of uniform depth and uniform cross

section, the curves in which it detlects are no longer

circular ; the defect of strength over the centre pier bat
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the effect of increasing the curvature over it, and shorten-

ing the distance AA, ; analysis shows that in this case the

point of inversion of flexure will be at a distance from the

centre pier equal to •2683L , then the length of the part

of the beam subject to a positive bending moment will be

73171., instead of -QGL as when the beam was of uniform

strength , the load on each of the end piers will be

•SeSSSifLi ; the load on the centre pier 1 -^^BbteL , and

we have

—

6 M,= -1341m'L«,

9 Mj=0669wL2,
10 F. = F,= -36585iirL,

U Fi = 0,
12 F,= -6341.iL

In any actual bridge uniformly loaded the values of the

moments and shearing stresses will be intermediate betjveen

those given for a beam of uniform strength and those for

a beam of uniform cross section. It must be observed that

the above theory assumes that the girder is unstrained

when being built as a whole ; if, as is often the case, the

separate spans are separately built and lifted into position,

and then joined on the piers, special prbvision must be

made to bring the desired bending moment over the piers

into existence ; it is obvious that merely joining the two

independent beams in the upper part of fig. 22 will not

make these into a continuous girder, such as is shown in

the lower figure,—to dothis, besides joining the upper and

lower flanges, we must pull the top flanges together over

the piers and put the lower flanges under compression.

This may be done practically by tilting one end, or both

ends, before the junction at the centre is made, and after-

wards allowing the ends to sink until the curve assumed

by the girder shows that the required distribution of stress

has been attained. The complete analysis of the problem

of continuous girders of any number of spans equal or

unequal with any number of loads has been given by Mr
Heppel {Proc. H. S., 1870-71).

§ 27. Allowancefor Wiight of Beam. Limiting Span.—
When the weight of the beam is a considerable and un-

certain part of the whole load, it can be allowed for as

follows. Design a beam of the desired depth and span,

fit to carry a total load equal to the external or passing

load W, ; calculate the weight of this beam and call it Bj

,

the beam so designed wiU really be fit to carry an external

load W] - B,. Let 6j be the area of any cross section of

this beam ; let 6 be the area of cross section required at

the same point for the beam of weight B actually necessary

to carry a total load W. Then since the strength of

the properly proportioned girder of constant depth and
span is simply proportional to the quantity of metal em-

ployed, and therefore to the area of cross section, we have
the proportion 6 : 6; = Wj : W, - B,, or

W,fe,
b = -.

W,-B,-

The weight B is given by the expression

—

2 B =^^
W,-B,-

The whole load W is given by the expression

—

3 'W=-p-
W,-B,

For any given design of beam there is a limiting length
which cannot be exceeded (the beams of diflferent spans
being assumed to be similar in the geometrical sense).

Let L, be the limiting length of a beam of a given design
which for the span L weighs B, and carries a gross load
W, then the ratio of B to W can be shown to increase in

direct proportion to the length of ihe a"?j\ I'ntil thi-s ratio

reaches unity. Hence

—

or when

4. .

B
W
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assumption of eqnal stresses on each side slightly incorrect,

and with this type of saddle care must be taken to provide-

aeainat the wear produced by the motion of the chain. With

the second type the use of rollers underthe solid saddle Ieave3

the motion of the saddle very free ; the resultaut pressure

on the piei is always sensibly vertical, and the chains may

leave the pier at any angle, equal or unequal. The chain

must in no case be rigidly attached to the pier unless the

support itself is free to rock on its base, as in fig. 29, where

Fig. 29.

the place of the pier ii taken by cast-iron struts, working

on a horizontal axis.

Suspension bridges are chiefly used for very large spans,

because, as we shall 6nd, they can be constructed to carry

the same load vrith a less weight of material than a beam

or girder, subject, however, to the disadvantage of flexi-

bility or deformation under a passing load,—a disadvantage

which is very serious where, as in small bridges, the passing

load is a large proportion of the whole load, but which is

of less importance where the chief load to be carried is the

weight of the structure itself. We will first consider the

usual or simple suspension bridge, as shown in fig. 2,

Plate XIX., and will then pass to the various modifications

introduced to remedy its defects.

§ 29. Form of Chain with given Load.—Let the platform

bo hung from the chain by equidistant vertical rods; then

the load may be treated as hanging from each joint where

the rods are attached, and will consist at each joint of the

weight of one subdivision of the chain and of one sub-

division of the platform and its load. If the position of

the vertical tie-rods be assumed as definite relatively to the

points of suspension, so that the assumed loads on the joints

act at known distances from the points of support, a form

of chain, which will remain

in equilibrium (or undis-

turbed) under these loads,

can easily be found by

the following graphic me-

thod :—
Let the vertical line QN (fig.

30) represent the whole load to

be carried, and the aubdinaiona
QA, All, BC, CD, fcc, the
loads referred to each joint of

the chain (QA and NK will be

the portion of the load referred

directly to the saddle or point of

support, and will be simply half

the weight of the piece of chain

between the saddle and the joint

pin). Let QP and N P be the

weight,s earned t>y each pier.

—

equal if the distribution of lo.ad is symmetrical, otherwise to ^
determined as for a girder. Let a horizontal line, PO, r*;present

the hori/ontBl component of the tension to be allowed on Ihe

Fig. SO.

chain, or the whole tension on that part of the chain the tangent

to which is borizontal ; jein O with Q, with A, B, &c. ; then the

lines OA; OB, &c., give the slopes of each successive link as sbovi

in fig. 31, where the line parallel to OA in fig. 30 lies betweei

the two airace3,oontaii>'ng the letters and A in fig. 31, siraUaxly

Fig. 31.

the line parallel to OB in Bg. 30 is represented by the link between

tha two spaces lettered and B in lig. 31, and bo forth. Th«

line in fig. 31 lying between O and Q parallel to OQ in fig. 30,

represents the direction of the force on the point of support a,

being equal and opposite to the resultant of the tension on the first

link and the weight carried directly by the support. The triangle

QOA (fig. 30) is the polygon of forces in equilibrium at the point

of support a (fig. 31). The triangle OAE is the polygon of forces

in equilibrium at the first joint, and similarly each component

triangle of fig. 30 represents the equilibrated forces at one joint ol

the chain in fig. 31. This theorem is one example of the general

theory of reciprocal figures, which will be treated hereafter undei

the general head of " Frames," § 53.

Fig. 32.

Wlien the maximum dip is given instead of the horizontal com-
ponent of the stress, it is easy to find tjie latter from the former by
the method of moments wlien th<i point is known where the chain
will bo horizontal; for then, let the link erf, fig. 32. be horizontal

;

let the dip he called y, and let the distances of weights tr,, ip,, %v^

&c., from the point of support a be called ar,. a-,, j-j. &c., and let the

horizontal tension represented by PO in fig. 30 be called H. _ Tbea
taking moments round the point a, in have

—

I Hy = Sad,

from which H can always be found.

When the length is given of each link (or portion of the ch«it
between the joints where the platform is .suppendctl). and conse.

quently the length of the whole cliain, the proliUni of detcnnininj;

tne form assumed under any distribution of load is dilhcult, for thi

proportion of the load carried by each pier and the position of eacl
loau relatively to the piers vary when the form of the chain variea
The problem may be solved tentatively, but it is seldom attempted.
The converse problem of finding the load which iviU keep a chain

in equilibrium when the dimensions and curve are given is per-

fectly easy.

From a point 0, fig. 30, draw a series of lines parallel to th<

given links. At any convenient distance, OP, draw a vertiail lin<

cutting the lines diverging from at tlie points Q, A, B, C, D.

Ac. The vertical loads required to keep the chain in equiiibnuic
are proportional to the lengths QA, AB, BC, &c.

§ 30. Relation between the Curve of BeJidinij Momentt and
tJie Curve assumed by a Loaded Chain.—The vertical

ordinatcs at the joints of an equilibrated chain, measured
from a horizontal axis passing through the two points of

support (these being at the same level), are proportional to

the bending moments for similarly chosen sections of t

girder siniilarly loaded.

1.^1 us consider any joint, say that at which k'j ia hanging in fig

3'* Let V be the verti'::l component of the resultant null on the left
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hand pier, and H the horizontal component. We know that

the vertical component is equal to the whole reaction at the pier

303

Fig. 33.

^^en the same load is carried by a girder ; then, taking momentB
•bout the joint in question, we have

—

1 Hy3 = V/o-V,-u;,?,,
but the second member of the equation is the bending moment m,
for the section at a distance l^ from the pier in a girder of similar
<pan and similarly loaded, therefore, whatever may be the value of
H, the values of ;',, y,, y^, &c., are proportional to the bending mo-
ments. If, then, a curve of bending momenta with the ordinates

"»i. "ij. '"ht ^"^-i ^ drawn for a given distribution of load, we can,
with a pair of proportional compasses, construct any number of
equilibrated curves, by making the values ofy in these curves simply
proportional to the values of m in the curve of bending moments,
and by selection among these a curve of any required length may
be found. If U be umty, the ordinates y„ y., y,, ic, are equal to
the bending moments.

§ 31. Cliain Loaded uniformly atonj a Horizontal Line.—If the
lengths of the links be assumed indefinitely short, the chain under
given simple distributions of load will take the form of compara-
tively simple mathematical curves known as catenaries. The true
catenary is that assumed by a chain of uniform weight per unit of
length, but the form generally adopted for suspension bridges is tliat

assumed by a chain under a weight uniformly distributed relatively
to a horizontal line. This curve is a parabola.
From equation 1, § 30, remembering that iuil in this case will

be equal to -g— , we see that the horizontal tension H at the vertex

for a sp'^n L (the points of support being at equal heights) is given
by the expression

—

1 H = ^.
8y

or, calling x the distance from the vertex to the point of support,

2y

The value of H is equal to the maximum tension on the bottom
flange, or compression on the top flange, of a girder of equal span,
equally and similarly loaded, and having a depth equal to the dip
of the suspension bridge.

V

Fig. 34.

Consider any other point F of the curve, fig. 34, at a distance x
from the vertex, the horizontal«omponent of the resultant (tangent
to the curve) will be unaltered ; the vertical component V tt*ill be
simply the sum of the loads between and F, or rex. In the
triangle FDC, let FD be tangent to the curve, FC vertical, and
DC horizontal ; these three sides will necessarily be proportional

respectively to the resultant tension along the chain at F, the

vertical force V passing through the point D, and the horizontol
tension at ; hence

H : V = DC : FC =^ : «a; = | :y.

hence DC is the half of DC, proving the curve to be a parabola.
The value of R, the tension at any point at a distance z from t&t

vertex, is obtained from the equation

—

R' = H' + V» :

2 K = ua \/^+~,* 4y'

r.ct t be the angle between the tangent at any point having tb*
co-ordinates x and y measured from the vertex, then

3. . . . . tani = ?l?.

X
Let the leogth of half the parabolic chain he called 5, then

4 5 = x + ^V
3x

The following is the approximate expression for the relation bo-

tween a change Ai in the length of the half chain and the corra>

sponding change Ay in the dip :

—

2 ( . . ... 1 2y' 4yAy 2Ay»
J + A»

3x I

y' -I- 2yAy + (Ay)«
| 3* ^ 3»

or, neglecting the last term,

5

and

6. . . . . .

As=iy^
3 X

Sx
Ay=^-A*.

From these rquations the deflection produced by any given str«s
on the chains or by a change of temperature can be calculated.

If the points of support are not at equal height (fig. 35) call the
heights above the vertex y and y,, and the horizoutu distances ol

Fig. 35.

the TCTtex from the points of support z and z, ; let y and y, be
given, and x, Xj unknown.
The horizontal stress at the vertex will be the same as if th<

bridge wero composed of two symmetrical halves, each having %

sian 2z and a dip y, or of two symmetrical halves, with a span 2x,

and a dip yj ; in other words

—

_ ^"^ _ ""^i*" - 27 -
2y, •

hence

7. .

or,

^ _:
y
~

= v;; 'yi;

thus, to End the horizontal position of the vertex, we have only to

subdivide the span in the ratio ^y : Vy, ; we may tlicn calculate

the strains oa one side of the vertex as for half a bridge with the
span 2x and the dip y, and on the other side of the vertex as for

half a bridge with the span 2X] a.id the dip yj . The device of piers

of different heights may be used with advantage when it is desired

to throw a larger portion of the weight of the bridge on one pier

than the other, because of a diSerence in the soundness of the

foundarions, or for other reasons. The stresses on the loaded and un-

loaded portion of the chains between the piers and the anchorage

are easily determined by methods similar to those which have been

given for the stresses on each part of the main span. The same
methods also give the direction of each successive link, and of the

&nal links leading to the anchorage.

§ 32. Practical Details. — The chains of suspension

bridges are either long wire ropes or true chaics made of

links pinned together. Wire ropes allow the strongest

known material to be adopted, namely, steel wire, wMcf"
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can be bought in large quantities of a quality which does

not break with less than a stress of from 55 to CO tons

per square inch of section ; charcoal iron wire of the sizes

used will bear 40 tons per square inch ; common sizes of

wire for the purpose are from 016 to 0-14 inches, or say,

No. 9 or 10 Birmingham wire gauge. Three or four

thousand wires are not unfrequently used in one cable, and

it is very essential that each wire shall take an equal part

of the whole stress. It used to be thought necessary to

ensure this by straining each wire separately either over

th& actual piers, or piers similarly placed, and binding

them together when hanging, strained by th(^r own weight

with the dip proposed for the bridge. It was also thought

essential that each rope should be an aggregite of -parallel

wires, not spun ns in a hempen rope. Experiment has

(hown, however, that wire ropes spun with machines which

do not put a twist into each wire, but lay it helically and

untwisted, and with no straight central wire, are as strong

as wire ropes of equal weight made with straight wires.

Thsy are, however, omcb more easily made. A number

of ropes of this kind-may, therefore, with more convenience

and economy be bound together into one cable in the

manner previously practised for single wires Care should

be taken to fill evei7 interstice of the ropes with a bitumiu-

oun compound.
When the chains are made of links of iron their

ultimate strength cannot be taken as more than 30 tons per

square inch, even if the very best material is secured. It

is doubtful if this ultimate strength can at present be

surpassed by steel links, for although many steel links of

greater strength could certainly be obtained, occasionally

s comparatively weak link will be produced even by the

..-^ t
_/"

' L

Fig 36.

best manufacturers. In designing the links care must be

token to provide sufficient cross section at the eye,

A_B-fCD, fig. 36, as well as at EF. The diameter

of the pin BC must be such as vrill allow it to resist

the she».ring stress on it, and the surface of the pifi

and eye from B to C must be sufficient to bear the

crushing stress Otherwise, although the pin may not be

(horn it may be squeezed flat, and the head of the link

may bulge out and be much distorted under the stress. To
obtain the necessary surface, without unduly increasing the

diameter of the pio, the link may be rolled with a head

Fig. 37.

trcader than the body of the link. The section at GH and

IJ must also be sufficient to resist shearing. When two

OT more parallel- chains are used, care muit be taken that

tbe rods suspending thn olatfonn I'ov eoually on '-he

several chains. Fig. 37 shows a plan . of securing this.

Chains ot unequal dip should not be used to support one
platform, for the strain cannot be equally divided between
them, inasmuch as they must deflect unequally with any
passing load, or with any increase of temperature.

§ 33. Merits and Defects of Suspension Bridges.—The
great merit df a suspension bridge is its cheapness, arising

from the comparatively small quantity of material required

to carry a given passing load across a given span. This
merit may be easily seen by considering ari elementary
example. A man might cross a chasm of 100 feet hanging
to a steel wire 0'21 inches in diameter, dipping 10 feet;

the weight of -tie wire would be 12-75 fti. A wrought
iron beam of rectangular sectioUj three times as deep as it is

broad, would have to be about 27 inches deep and 9 inches

broad to carry him and its own iveight. It would weigh
87,500 lb. An iron I beam of the best ccnstruction, 10
feet deep, would weigh about 120 B>, without aUowiiig

anything for the stiffening of the centre web which would,

in practice be required. In each case four feet in lenj^th

have been allowed for bearings at the ends of the span.

The enormous difference would cot exist if the beam and
wire had only to carry the man, although even then there

vTOuld be a great difference in favour of the wire ; th»

main difference arises from the fact that the bridge has
to carry its oim weight. The chief merit of the suspension

bridge does not, therefore, come into play until the weight

of the rope or beam is considerable when compared with

the platform and rolling load ; for although the chain will

for any given load be lighter than a beam, the saving in

this respect will for small spans be more than compensated
by the expense of the anchorages. In large spans th."

advantage of the suspension bridge is so great that we find

bridges on this principle of 800 or 900 feet spaa con-

structed at much le.<;3 cost per foot riin than girder

bridges of half the span. The disadvantages of the

suspension bridge are, however, very great. A change in

the distribution of the load causes a very sensible defor-

mation of the structure ; for the chain of the suspension

bridge must adapt its form to the new position of the load,

whereas in the beam the deformation ia hardly sensible,

equilibrium being attained by a new distribution of the

stresses through the material. This flexibility of the sus-

pension bridge renders it unsoitaWe foe the passage of a
railway train at any considerable speed. The platform

rises up as a wave in front of any rapidly advancing load,

and the masss in motion produce stresses much greater

than those which could result from the same weights when
at rest ; moreover, the kinetic effect of the oscillations

produced by bodies of men marching, or even by impulses,

due to wind, may give rise to strains which cannot be

foreseen, and which have actually caused the failure of

some sospension bridges. On the 16th of April 1850 a

suspension bridge at Angers gave way when 4S7 soldiers

were passing, and of these 226 were killed by the acci-

dent. Another danger peculiar to suspension bridges is

that the platform may be lifted by the wind, when its

oscillation wiU produce most dangerous strains. This

accident may be prevented by tying the platform down
to the piers or abutments. Lateral oscillation produced

by the wind is aMo dangerous, and even gathered ice

and snow may be a serious increment to the load on

these bridges, forming a much more considerable frac-

tion of the whole weight than whore the suppbrtinj

Btnieturo is itself massive. Suspension bridges must be

well cross-braced to resist the action of the wind. They
can be much stiffened laterally by placing the chains in

inclined planes, converging downwards to the platfortn.

§ 34. ModifUatiom of the Simple Suspension Bridge.—
Manv "*rorts have been made *o design a bridge whiei
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<haU combine the ligttness of tuo true suspension bridge

vdth the stiffness of the girder. Mr Dredge's design with

liloping rods ffig. 38) gives a somewhat stiifer structure

Tig. 38.

than the bridge with vertical sTispension rods ; the inclined

rods jthrow a strain on the platform, which must be resisted

either by ties along the central portion, or by struts abut-

ting Bgaiast- the piers. The stresses on each parfc will be
«hOwn under the heading " Compound Structures "

(§ 62).

The desigft fig. 39 has been proposed by many, but is

Fig. 39.

worthless. The object )i the proposers is to support each
part of the platform by rods which are quite independent
of other parts of the structure, and which, being originally

straight, do not alter their form under stress. The un-

equal stretching of the long and short rods under a stress,

or with a rise of temperature, is a radical defect Mr
Ordish hasproposed a plan in which the road is supported by
eloping tie rods, arranged like the struts in fig. 87, inverted.

Flexible chains, like that of an ordinary suspension bridge,

carry the weight of these tie rods by vertical rods, which
keep the sloping rods straight. The chain in this form
is not subjected to unequal loading. Various forms of

bridge Lave Been proposed, in which, as in figs. 76 and
78, two chains are braced together. These may be made
thoroughly stiff bridges, with a moderate increase in the

amount of metal required for the flexible bridge. They
will be described under the head of "Frames." Stiffness,

has also been obtained in some structures by using an
auxiliary girder to stiffen the platform. This is best

effected by the use for each chain of two girders, each half

the length of the platform. These girders are placed as

in fig. 40, being hinged toitether by a strong pin at B, and

Fig. 40.

held down by pins at A and Aj, wluch should, however, be
1: 't free to move horizontally. These girders are not

eiiisibly.strained by the rise and fall of the chains due to

a fall or rise of temperature ; they can also deflect freely

as a whole when the chain is deflected under strain

;

nevertheless, they serve to distribute the weight of a

passmg load over the chain, so that it cannot be sensibly

distorted. Rankina lias •given the foKowiug rule for

designing these stiffening girders. Let i*, be the greatest

-rolling load per foot run ; let 2 be the half span of the chain

;

let M be the greatest bending moment which the auxiliary

girders will have to resist (i.e., at the centre of each) ; let

F be the greatest shearing force (at the ond and central

pins), then

13

and

M = -^Wi»',

F = >i2.
Each auxiliary half girder is in fact to be designed as a

beam of half the span of the bridge, and capable of carry-

ing talf the passing load per foot run (but not its own
weight). This plan of stiffening is quite effective, but

adds considerably to the weight and cost of the whole
structure ; for not only have we to provide these extra

girders, but extra material in the chains to carry this extra

dead load.

§ 35. Maximum Span.—If we assume that wire can be'

obtained which will saifely bear 1 5 tons per square inch, a rope

'(or single wire) with a dip of T'lth of the span would safely

bearits own weight over a span of about one mile, and would

not break till the span exceeded 4 miles. With a dip of |th

of the span a steel wire rope of the best quality would not

break until the span exceeded 7 mOes. These lengths are

not given as indicating practical spans for bridges, but to

show the limits which with our present materials cannot'

be exceeded, however light the passing load may be.

IV. Thb Aech.

§ 36. General Description.—An arcn may be of »ionr"
brick, wood, or metal. The oldest arches are of stone or

brick. They differ from metal or wooden arches, inasmuch
as the compressed arc of materials called the nng (fig. 41,

London Bridge), is built of a number of separate pieces

Fig. 41.—Hair Elevation and Half Section o{ Aicb of London Bridge.

having little or no cohesion. E^h separate stone used in

building the rinff has received the name of vovssoir, or

archstone. The lower surface of the ring is called the

soffit of the arch. The joints, or bed-joints, are the sur-

faces separating the voussoirs, and are normal to the soffit.

A brick arch is usually built in numerous rings, so that it

cannot be conceived as built of voussoirs with plane joints

passing straight through the ring. The bed-joints of a
brick arch may be considered as stepped and inter-

locked. This interlocking will affect the stability of

the arch only in those cases where one voussoir tends

to slip along its neighbour. The ring springs from ^
course of stones in the abutments, called quoins. The
plane of demarcation between the ring and the abutment
is called the springing of the arch. The crovm of tb6

arch is the summit of the ring. The voussoirs at the

crown are called keystones. The haunches of the arch are the

parts midway between the springing and the crown. The
upper surkce of the ring is sumetimes improperly called

the extrados, and the lower surface is more properly called

the intrados. These terms, when properly employed, have

reference to a mathematical theory of the arch little used

by engineers. The walls which rest upon the riug along

the arch, and rise either to the parapet or roadway, are

called spandrils. There are necessarily two outer span Jrils

forming the faces of the bridge ; there may be one or

more inner spandrils The backing of an arch is the

IV? - 39



306 BRIDGES
masonry above the dounofies of the nag; it b Uarried

back between the spandriU to the pier or abutment.

If the backing is not carried up to the roadway, as is

seldom the case, the rough material £mployed between

the backing and the roadway is called the filling. The

parapet rests on the outer spandrils. The abutments and

piers have the same signification as in other bridges.

The masonry arch differs from the superstructure of

other bridges in the following respect : it depends for its

jtability on the presence of a permanent load specially

arranged, and so considerable in amount that the changes

produced in the direction and magnitude of the stresses

by the passing load are insignificp.nt. The theories of

,he masonry arch often neglect the passing load entirely,

iiid simply teach the student how to distribute the per-

ninent load, so that the voussoirs may be in equilibrium.

The permanent load consists of the ring, the 'backing, the

illing, the spandrils, and the roadway. Inasmuch as the

.•ing 13 that part of the structure which by its special

itreiigth and arrangement carries the superstructure in

the same sense as a beam or chain carries it, the arch

in this article will be treated simply as a ring of voussoirs

springing from two abutments and loaded with weights,

.lome permanent and some passing. Where the backing

Htrengthens the arch; it "becomes virtually part of the

ring-

§ 37. Equilibrii'.m of a Single Vouasoir.—A block, such

IS a voussoir, ABCD, fig. 42, resting on one of its surfaces,

such as the joint AB
separating it from the next

voussoir, is in equilibrium

when the resultant of all

the forces acting upon it

(including its own weight)

lalls within the supporting

surface, while the direc-

tion of this resultant makes
in angle (^ with the nor-

mal to the surface less

than the ".ngle of repose j

(the tangent of the angle

of repose is the coefficient of friction). If the resultant,

as R,, falls without the surface, the block m\\ heel over,

pivoting on the edge A. If the resultant, as R„, although

falling within the surface of which AB is the trace,

is yet much inclined to the normal, the block ABCD
will slide up on the joint AB without heeling over.

The block, if used as the voussoir of a bridge, must not

only be in equilibrium under the forces applied to it, but

must also be of sufficient strength to resist these forces.

The intensity of crushing stress due to the external forces

must nowhere exceed the safe crushing strength of the

material This latter condition would in most arches be

fulfilled by an extremely thin ring of stones or brick if

the resultant passed through the geometrical centre of the

joint AB in a direction normal to it. In that case the

stress on the joint would be a uniformly distributed stress i

if, however, the resultant stress passes near one edge, the

intensity of stress at that edge will be much greater than

elsewhere, and would indeed be infinite if the resultant

passed exactly through the edge at A or B ; while, therefore,

the condition of equilibrium is satisfied if tlw resultant

passes within either edge of the voussoir at no great inclina-

tion, the condition of strength requires that this resultant

shall not cut the joint very near the edge, and the common
practical rule is that it shall always fall within the middle
third of the joint. This rule is baaed on the condition that

the pressure on a joint shall nowhere be negative ; in other
words, that no tension shall occur at any part of any joint.

The principles explained in $ 8 show that the minimum

[iBCHEa

' , or that the stress will be

Fig. 42.

Pi i

stress on any jointPj = Pj - —

p

Px I
zero, when p^ = —~-^

. Let d be the depth of the rect-

angular joint, and the breadth , then

hence
P

hd

an equation expressing the condition that the centre ot

pressure lies at the edge of the middle third ; any greater

value of Xq svill give a negative value to p,. We shall see thai

the actual resultant is, according to the theory practically

ill use, indeterminate within certain limits , it is therefore

useless to attempt to calculate the exact maximum stress

on any one stone. In the rest of this article the ring ie

to be held to mean the middle third of the actual masonry,

or brick ring, wherever the theory requires that the blocks

ara to resist practical loads. As bridges are subject to a
sensibly equal load on all parts of their breadth betwee»

the parapets, it is usual to consider a portion of the ring

one foot in width, each other strip being under precisely

similar conditions. Similarly the joint may be spoken- of

for convenience as the line which is its trace, and the

edge as the point which is its trace.

The external forces which act on any voussoir are

—

1st,

the vertical force, being the resultant of its own weight and
the load which is directly over it ; 2d, the thrust from the

voussoir above it ; and 3d, the reaction from the voussoir

on which it rests (fig. 43). It is sometimes difficult to

determine exactly what portion

of the superincumbent 'load a
; J

voussoir may properly be said •

to carry, but a sufficient ap- > I

proximation is obtained for

practical purposes'by assuming
that the mass vertically above

any voussoir is carried by the

voussoir when the back of the

voussoir is not much inclined.

If the materials had little co-

hesion, the direction of the

force produced by the load

would not be vertical, but

inclined at an angle depend-

ing on the coefficient of fric-

tion ; in practice, the direc-

tion of the force is uneertain

and even variable with changes in the condition o« the
superincumbent filling. If, however, the stability of the
arch is calculated with a reasonable margin or coefficient of

safety, on the hypothesis that the force produced by the
load is vertical, there is every probability that the arch wiM
•be stable under any actual stress which may arise in practice.

§ 38. Equilibrium of any three Voussoirs ~ Eqtiilibratid

Polygon.—The simplest arch woiJd be (>n arch of three

voussoirs resting on two abutments, and any actual arch

consisting of many voussoirs may be considered as com-
posed of successive triplets, the voussoirs on each side of

which act as abutments. If, therefore, wc can show the
conditions of equilibrium for three voussoirs we shall bar*
determined the conditions for th'e whole ring.

Let three voussoirs be taken from any part of Uic ring (fig. H),
and let tlie lines 1, 2, and 3 represent the position of the resultants

of the tlireo known loads Ui, w^, and w.^ (including the weight of thr
voussoirs) borne by each voussoir.

Let NA represent the position of the reaction ( due to the »bt 1

ting vonssoir on one .'tide. Let .\ lie tlic point where the proloTsg*

tion of the line NA cuts tb« Une 1 : then if the magnitude a' iL.

Fip
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forces t and «, are tosn.fu, these determine the mngnitude and

direction of the eouilibratinf; force (..which must act at A to balance

them. Let the direction AB auJ the magnitude of the force «, be

Fig. tia.

Fig. 44.

found by the ordinary parallclo^am of forces, ai in fig 44a. and

let B be the point of intersection of the direction of tliis force with

the line'.! ; then the direction and the magnitude ef the ciiuilibrating

force ^, cdn be lound as for ^j ; similarly the direction of this force

gives the point C by its intersection with the line 3, and Boally we
obtain, by the resolution of forces, t!ie direction, magnitude, and posi-

tion of the force t,, by means of which the reaction of the second

abutment will keep the system in equilibrium. vVhen the position

and magnitude of I are kuowu, the position and magnitude of all

tho other forces are determinate , the conditions ofequilihrium are

\hat th» l"'»3 N A, AB, BC, and CQ, shall not cut the joint-s above

«r below tne edges a or 6, for in that case the blocks would heel

over on the edge beyond which the resultant passed ; also, the

direction of the lines NA, AB, ic, must be such as not to exceed

the angle of repose with the normal to the joints, otherwise one
itone will slip on the other. The abutment producing by its reac;

lion the fircc tj must not yield with a less force than <j, and must
not be i>ushed forward so as to produce a greater force than ly The
line NABCQ, if inveited, is in form identical with that which a

cord wmdd assume, loaded at the points A, B, and C, with the loads

I, 2, anil 3, and having the direction of N A determined. This line.

«ill. in the rest of this article, be called an equilibrnUd polifgon.

When the joints are supposed indefinitely neir, or the vouasoirs

thin .ihcets, the equilibrated polygon becomes a curve called a liiuar

nrrh.

The reasoning applied to three blocks is c'early applicable

to any nutnber, and we may therefore say that any series

of lo.ided vouasoirs will be in equilibrium when a reaction

of known magnitude and direction is applied at one

abutment, provided the equilibrated polygon required by

this reaction and the given loads can be drawn so that its

side" '•it all the joints within the ring (or within the

Fig 45a;',

mmdle third, where strength is an element of the question;

at an angle greater than the complement of the angle of

repose for the material tisetL An equilibrated polygon,

ABC Q, for a complete irch is shown iu fig. 45 Fig.

- 5a is the diagram giving the slopes K J, J I, <5:c., as for the

I :iaded ciriin fig. 30 and 31.

§ 39. It will be shown in nest pau^raph rliat the arch

will be iu equUibriura if with any value of the horizontal

thrust h an equilibrated polj'gon can be drawn fulfilling

the conditions required. In most arches equilibrated

polygons fulfilling these conditions can be drawn with

values of h varymg between two limits differing by a

considerable ?mount. In that c:ise the smallest value nf

k will be the true value, and give the true stresses ; for the

abutments being inert will not give back a greater thrust

than is just required to balance the structure. This would

render the thrust A determinate if the equilibrated polygon

might actually approach the true edge of the ring, but as

this would require infinitely strong materials, we are still

left in uncertainty as to the true value of A, but may feel

sure that it will be the smallest value consistent with a

safe stress on the material. If we provide abutments

capable of reacting with a force h sufficient to keep the

equilibrated polygon (where it cuts the joints) within the

middle third, our abutment will certainly be amply strong

enough, and this is the value of k to be adopted in all

practical calculations of the stability of an arch.

In the example with the three voussoirs it is clear that

equilibrium would be obtained with very widely diffeient

reactions t at the one abutment. And this fact is also

true for a bridge of many voussoirs The vertical com-

ponent (which may be called v) of this total thrust t is

indeed determinate if we suppose the point where t cuts

the joint to be known, being the same as the vertical reac-

tion from a beam carrying the .same weights and supported

at the pt ints where / and v cut the abutments ; but the

horizontal component or horizontal thrust, which has been

called h, cannot be determined by any considerations

hitherto mentioned.

§ 40. Experimental Demonstralion that the Equililrinm

of a series of Voussoirs is stable if any Eqailihrated Polygon

can be drawn, fulfillimj the conditions stated above.- -Let u<i

suppose an arch, fig. 48, to be constructed, the bed-joints

of which are not plane but curved, so tha'. .ach stone touches

its neighbour only along a horizontal line, the trace of

which in a drawing may be called the point of contact.

Such an arch will differ from an ordinary arch in this

respect, that the centre of pressure at joints will be shown

by the points of contact, while the stones will be able by

rolling to alter the points of contact if not in equilibrium.

In such an arch the voussoirs in the (irst place may be put

together so as to touch at any desired series of points,

but the forces called into play when external support in

withdrawn will rearrange the voussoirs so as to bring them

into equilibrium, if any equilibrated arch consistent with

the loads can be drawn so that the lines forming it cut the

jointa inside the ring, and a model will show the points of

contact, or, iu other words, the places where these lines cut

he joints (It is assumed that the obliquity of the sides of

ihe polygon to the joints which they cut is insufficient to

produce slipping.)

An actual mode) shows the a"ction very prettily, but the lollow-

ing considc-ralions will easily allow the student to see ho* il is that

the voussoirs always arrange themselves so as to build a true arch.

Sui.pose. first, that the arch consisted merely of three stones, hg.

46, and that the weight on the centre one was so grenl that the

lineal arch, or equilibrated polygon, became sensibly two inclined

straight lines like rafters. As soon as the voussoirs are left to tiiem-

selves the pressure at the surface a, by. and the reaction at the

surface a, ft,, will lie in one straight line, which, meeting a similar

straight line from the other abutment, will give one equihbratcU

polygon, satisfying the required conditions ;
but if the honzontal

force required for this polygon is not supplied by the abutments,

the two forces at joinU 1 and 2 will, as shown by the small

straigTit arrows, constitute a couple tending to turn the stone A
round, so that the point of contact at joint 1 will be lower, and

the point of contact in joint 2 wiU be higher than before Ihe

same acrion will occnr in stone C, and the result will be llwt the

wciEht mav be balanced with a smaller horizontal force. kX Uis
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mmo time the rotation of the stones A and C, coupled with the

descent of B, tends to push back the abutments N and Q, and

therefore to increase their horizontal reaction supposing them to be

•table. If the abutments N, Q continue to yield, the stones A

Fig. 46.

»nd B will continue to turn until the points of contact reacb a,

jnd a,, or 6, and b,. The horizontal thrust which the abutments

require to meet will therefore diminish as the stones turn, and

the little structore will only fail to STipport the weight in case the

abutments- N and Q are insnlEderitly strong or stable to supply

the minlmnm thrust consistent with an equilibratjed polygon

yifiCUES,

fig. 486 ; if the model be distorted by the baud it osciUatts up
and down on each side of the position of equilibrium, as a string

similarly loaded would do. Figures 48, 4Sa, and 486 are taken from

photographs of a model. (It should be remarked that the abut-

Fig. 48.

ments were screwed to the supporting board ; it is obvious thtfL

otherwise they would not have been in equilibrium. ) The generi'i

character of the curve passing through tne points of contact muj
be easily conceived by thinking of a string similarly loaded and

Fig. 47.

euttfng the joints inaido the ring (or in case the polygon

cut the joints at such an angle that the stones slip). If, on the

other hand, the abotments were so made as to press in upon A ind

C with a greater horizontal force than is consistent with two lines

of pressure passing through the actual points of contact, then, as in

fig. 47, the direction of the couples on the stones A and B would be

reversed, and they will roll round so as to bring the points of

contact more nearly into the positioji required to meet an excessive

horizontal thrust, and at the same time the changed position of the

stones, by allowing N and'O to come forward, will tend to relieve or

diminish the original excessive horizontal thrust, where this is due

to the elasticity of the stones N and Q, or of the stones supporting

these abutments. The structure Will not fail unless the points of con-

tact reach Oj and o^, or 6, and 6,, when the structure would fail by the

sides being squeezed in, and the stone B being lifted up out of the

arch. This could not happen with stones of the proportions shown

in fig. 47, as before the limiting position was reached, the points of

contact would lie on a straight line corresponding to an infinite

horizontal thrust. In conclusion we see that, whether the hori-

lontal force supplied by the reaction of the abutting stones be too

small or too great, the three voussoirs tend to move so as to adapt

the centre of pressure and the actual horizontal force to one another.

The equilibrium produced is stable, that is to say, if by some

external force the arrangement of the blocks is slightly disturbed,

when the force is removed the blocks return to their original

position. In the above demonstration it is assumed that the blocks

when first put together touch at some point not far from the centre

of the bed,—a condition corresponding to reasonably good fitting in

the case of the plane joints of a stone arch before the centring is

removed.
If a model be prepared (fig. 48), having a number of voussoirs

of wood with their bed-joints slightly curved and roughened, the

result of the above theory will be very clearly and beautifully seen.

Th» notion explained in the case of three blocks holds good for any

three, and therefore for the whole series. If an additional weight

is j'laccd at the crown, as in fig. 48, the crown is a little lowered,

but tile curve passing through the lines of contact rises at the crown

and is lowered at the liaunch by the rotation of the blocks, until

the lines of contact at the joints arrange themselves, so that the re-

sultant prcsfuros fonninfj the imaginary polygon pass thiough these

lines of contact. If the extra load be placed at the haunches the

crown rises, but the points or lines of contact between the voussoirs

are lowered at the crown and raised at the haunrlies, as in fig. 43a.

II one huuneh only is weighted, the curve pn'isui;; through the lines

of contp^' rises fti that haunch and is lowered at the glbeti as in

Fig. 48n.

inverted. The equilibrated arch will be one of those forms whicli

a string might take when similarly loaded, but when the load is

chauged, ^he length of the curve will not be constant in the arch,

whereas it must be Constant with any given chain. The curve pass-

Fig. 486.

ing through the points of contact corresponds with what Mdselej
called the line of resistance. The direction of the pressure is not
necessarily tangent to this curve, but in the ordinary form of bridge

it is nearly so.

In the model each voussoir is free to roll, because the bed-joints are

curved. In an actual bridge the bed-joints are plane, nevertheless,

the stones do turn round to adapt themselves to the pressure, but

the result of this rotation is to render the compression along the

upper and lower halves of the stone unequal. One edge is more
compressed than the other ; the couple tending to turn the vonssoir,

and actually allowed to do so in the model, is met by an equal and
opposite couple, due to the uneiiual compression of the stone.

This couple is the necessary resultof a pressure which is not axial,

vide § 8 ; an equilibrated polygon cutting the joints at various dis-

tances from the centre is therefore as correct nn indication of the

actual forces present in a practical arch with fiat joints as in tbo

model with curved joints ; but we most lemember that wlierc the

joints are flat, the pressure will be unequally distributed wherever

the Uiie of the equilibrated polygon does not cut the centre of the
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joint. Greater or 1ms oiastic resistance in the stone corresponds to

greater or less cuivature in the surface of the joint. A small dis.

tortion of the arch will restore equilibrium when the curvature is

great, or when the stone has a high mcdulus of elasticity. 'I'he

ring with plane bed-joints is in stable equilibrium, and adapts itself

to new distributions of load for precisely the same reasons as the

model with curved joints, but in the one case the couple called into

play to move the voussoir is actually cancelled by the new posi-

tion which the points of contact assume ; in the other case it is

Balanced by the equal and opposite couple resulting from the

resistance to motion due to the hardness of the stone.

The preceding paragraph showed how to determine

whetlier an arch was m equilibrium when a Ijtiown reaction

was applied at one abutment ; the experiment and reasoning

now given show that the incipient yielding of an arch under

loads will produce a reaction at the abutments suited to

keep the whole ring in equilibrium, provided only an equi-

librated polygon can be drawn, cutting the joints within

the ring at suitable angles.

§ 41. Practical Investiyation of the Stability of a given

Arch under a given Load—Joint of Rupture.—This investi-

gation resolves itself into finding that equilibrated polygon

or linear arch which can be drawn within the (middle

third of the) ring from the crown to the lowest possible

joint of the ring (or to the springing if this be possible).

This lowest possible joint must in any case be treated as

the springing of the arch, and if the linear arch goes out of

the (middle third of the) ring above the actual springing,

aa will be the case in all semicircular or elliptical rings,

masonry must be provided in the backing capable of taking

the actual thrust into the abutment and constituting the

real arch, which often differs widely from the form indi-

cated by the ring of stones in the face. The linear arch

in a circular or segmental bridge loaded simply by its own
weight generally has a smaller radius of curvature than the

ring at the crown, and a much larger radius towards the

haunches. Consequently, the longest linear arch which can

be drawn within the ring will approach the upper surface

of the ring at the crown and the soffit towards the haunches.

Fig. 49.

Fig. 49 shows a aeries of linear a-ches, all drawn for the same
load, and all tangent to the upper surface of the crown of the arch,
differing only in being the result of different horizontal thrusts
The curve drawn with a thick black line, tangent to the soffit, is

clearly the longest linear arch which can be drawn viithin the nng.
Any smaller value of the horizontal thrust A" would give a linear
arch like curve 3. and any larger value of h would give a linear arch
like curve 1. and both these values of * are incompatible with equili-
brium for the whole arch down to joint C ; it therefore, the arch
fails by the yielding of the abutment, or of the lower portion of
the ring, the failure will first be apparent at the joints A and B,
where this black line is tangent to the nng, and at joint C, where
the linear arch cuts the back of the ring. Smaller values of h will
keep the stones in equilibrium above and below joint H, but unless
the arch below the joint B, as well as the abutment, can resist the
tendency of the arch to spread, or, in other words, supply o/ least

the horizontal reaction A required for this linear arch, the joint B
will open at the top, the centre joint A will open at the bottom,
the joint C will open at the back, and the crown fall in as shown
in 6g. 49rt The joint B, where the longest linear arch is tangent
to the soffit, is called thc>otn« uf rupture. The value of A required
to nake a linear arch tengent to the back of the ring at the crown
ias3 through tht edRO of 5ie joint of rupture at the soffit, is hrjer

than the value of k requirea to give a linear arch passing tlirough
the edge of any other joint at the soffit ; at the same time, it is ttio
smallest value of A consistently with which the arch can rcmsia is

Fig. 49a.

ec^uilibrium down to E and from B to C. In circular arches the
joint of rupture generally makes an angle of about 30" with the hori-
zontal plane ; in elhptical arches the angle is usually about 45°. Its
position is easily found as follows :— Let y„ y„ y,, 4c. (fig. 50), be
the heights of the npper surface of the crowu A above any points

Fig. 60.

B„ B„ B, at the lower edges of the soffit ; let W„ W„ W, be the
weights of the portions of tlie arch with its load carried by the ring
from b, to A. from B, to A, from B, to A, &c. (The load is in the
fig. assumed to bs symmetrically disposed relatively to the rentre
•f the span.) I^t i,, x,, «, be the horizontal distances of the
centres of gravity of «>,, w,. u; from thepoinis B„ B„ Bj, &c. ;

then uking moments round B„ B„ B, in succession, we have, if

the linear arch be assumed to pass through any point U

•Wx = hy;

taking the successive values of A 'or a series of joints B, »e shall
find that one joint gives a maximum value. This value corresponds
with"that of the Unear arch tangent to the soffit (of tio middle
third) at the joint of rupture ; for this arch has the maiiminn thrust
of any passmg through the points B„ B,, ic, as appears by simple
inspection of fig. 49. The joint of rupture can thus be tentatively
found, and the value of A, or the thrust which the abutment must
re8ist,;is obtained at the same time. If the backing is carried well
up abovie C, a larger vslup of h than that obtained oy this method
would be consistent with the stability of the arch, und might
actually occur , but we need not provide for this larger value) since
the yielding of the abutment under it would diminish ihe^thrust
till it fell, to the value as above determined. If the abunoents
could resist this thrust, the bridge would then remain in equili-

brium If the arch is flat there may be no joint of nipture, and
in that case the value of A is to be taken as that given by a linear
arch passing through the bottom of the (mi'ddle third of the) spring-
ing and tangent to the crown of the arch, i.e., to the sur^nit o(
the middle third of the ring.

,

When the apparent springing lies much below the joint of

rupture, we find that the linear arch leaves the ring on
the upper surface at a joint (C) lower down, where failure

must result by the opening of the joint at the lower sur-

face, unless the pYessure is taken by masonry outside the
ring. It is for this purpose that the barking is required.

Obviously the best mode of supplying backing is to thicken
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the ring itself, keepiug the masonry joints radial. The

portion of the arch below the joint of rupture B is often

considered as part of the abutment.

If the load at the crown of an arch were very light, and

the load at the haunches comparatively very heavy, the

series of tentative curves drawn with various values of A
would assume the character shown in fig. 51. The longest

curve which can now be fitted into the ring (drawn with a

thick black line in the figure) will probably approach the

Boffit at the crown and be tangent to the upper surface of

the ring at the haunch. In fig. 51 the longest linear arch

is shown as tangent to the soffit at C. This condition

could seldom be secured ; with most loads the linear arch

tangent to the back of the ring at B will cut the soffit at

G. Nevertheless, the value ot h to be provided for will

be that given by the linear arch tangent to the soffit. If

this arch leaves the middle third at B, the ring must be

thickened or efficient backing provided at this point. If

the abutment yield an arch thus loaded would fail, as in

fig. 5 1 a, but the case very seldom arises in practice. If

the arch were not pointed at A, but curved so as to con-

tain the- linear arch near the crown, the piece BAB would

be lifted up as a whole without breaking at A.

Fig. 51.

The joints of rupture can be found for unsymmetrical
loads as well as for symmetrical loads, but these joints will

then not be at equal distances from the crown.

Fig. 51a.

If the middle third of the ring be alone treated as

effective, the designer, after finding the joint of rupture for

a bridge of the usual form and with usual loads, need make
no further calculation as to the arch ahovc that joint. A
linear arch w4iich is tangent to the soiEt at the.ioipt/of

rupture, and to the upper surface oi the ring at the crown,
will probably lie within the ring at intermediate joints, and
will cut them at an angle not differing much from a right

angle ; but the linear arch must be carried on below the

joint of rupture, through the backing and the abutments,
to see that it is nowhere too much inclined to the bedding
joints, and never comes too near the edge of the effective

masonry. The horizontal thrust determined by finding

the joint of rupture on the hypothesis th.it the middle
third of the ring is the only effective part will be a
safe value , but the actual value may bo considerably

less, since the actual lintar arch called into play may
lie outside the middle third. Since we do not know
the actual position of the resultant pressures on each
voussoir, any refinement in calculating the maximum in-

tensity of stress due to these resultants would be useless.

If the actual horizontal thrust were known, it would be easy

to determine the couple acting on each joint and due to the

distance between the resultant pressure and the centre of

resistance of the joints ; then knowing-this couple and the

total thrust it would be equally easy by the principles in

§ 8 to determine the maximum intensity of stress. Practi-

cally the thick-ness of the arch ring is determined by rules

derived from experience, and the chief use of the above

theory is to determine the dimensions of the abutments

;

if, however, with a given load the joint of rupture were

found much nearer the crown than the positions indicated

above, it would be well to rearrange the permanent loads

or to alter the form of the ring.

§ 42. Professor George Fuller of Belfast has communi-
cated the following novel and very neat method of finding

the linear arch of maximum rise (and therefore of minimum
thrust) which can be drawn within the middle third of n

given ring.

In fig. 52 let the dotted curves GI and HK bound the middle
third of tlie ring. Let the span be divided into any convenie&t

rig. bi.

number of parts at a, 6, c . . . &c. Let tLc load on the half arch be
subdivided into a corresponding number of parts, and each partial

load referred to the vertical line passing tlirough a, J, c . . . ic.

Let the curve D 1 2 3 ... A be a curve of bending momento
for these loads, drawn to any convenient scale. This curve will als'.-

(§ 30) be a linear arch for the given loads. Draw the straight i;.i-

AB at any convenient inclination, cutting the horizontal line UT
at B. Kaise the verticals al, 42, c3, . . . &c., from the points 1,

2, 3, to. ASHiere thesn cut the curve DA draw horizontal lines,

cutting AB at 1', 2", 3', . . . &c. Since the ordinates of all possible

.line.-ir arches are merely multiples or submultiples of the curv» .f

bending moments, it follows that any other straight line from J'

to the vertical through A will have ordinates, which, if measured
from Dh along the verticals passing throiigh 1', 2", 3', &-., wiU bo

the ordinate's of a linear arch, set off on the corresponding vertical.'

passing through 1 and a, 2 and 6, 3 and c, &c. AB might bt

called the development of the linear arch DA. Now let the

curves CI and HK be developed in a similar way, so that, for

instance, the ordinates measured from n to these curves are equal

to the ordinates measured on the vertical passing through 1' from

DB to the developments I, G, and H, K, ; then it is clear that for

the given loads any linear arch which lies within the middle third

of the ring must, when developed, be represented by a straight line

lying williin the area 1, G, H, K,, and consequently that the straight

line BC, which starts from the lowest point B in this area, and 18

taDficnt t>v the curve Ci Ij, will be the development of the curve of
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maximum rise and minimum thrust which can be drawn within the

given middle third Aitli the given loads. The lino BC determines

the point C, and the ordinates of BC give the ordinates of the curve

I>C, the ordinates being measured on corresponding verticals.

The example shown is the diagram for an arch of 52 feet span and

10 feet i inches rise, the depth of the ring at the crown being 2 feet

6 inches, and at the springing 3 feet 8 inches. The loads per foot of

breadth, beginning at a, are—23-04, 19-45, 16-35, 13-94, 12-01,

10-35, 8-98, 7-93, 632, 5-79, 552, 5-39 cwts The rise of the

linear arch found is 10-2 feet, and A per foot of breadth of the

>. ,nn ^ 1315 ft- cwt.
arch 129 cwt.:.

10-2 ft.

S 43. Empirical Expressionfortht Thichiessofthe Ring.—
Tho rino- when not of equal thickness 13 always made

c£ least depth at the crown. The depth of the key

sione is therefore the thickness of the ring at ita smallest

part

• Let D be this depth in feet, and r the radius of the arch in feet

at the crown. Then we may take (Trautwine)

—

1 D = C v'r'.

According to Ranldne, C may be taken as *346 for a single arch,

and -413 for one of a series of arches. The reason for making one

of a serins thicker than a single arch is, that the former has, when
not loaded itself, to bear part of the thrust from its neighbours

when these are loaded ; this thrust tends to throw the linear arch

in the unloaded .span low down in the keystone. Tho following is

another series of values of C in practical uso ;

—

For first class stonework C = '36

„ second class stonework C= *4

,, brick and rubble C= '45

?erronet gives the following rule :—Let L be the span in feet

—

2 »=l + 3l-

Rankine, Civil Engineering, p. 427, shows that Trautwine*a rule is

r.iUonal. Perronet's can only be so when tho usual proiiortion of

rise to span is'Udopted.

Brickwork arches of 24 feet span and less are mode 1 foot 6

inches deep at tho crown ; 30 feet span, 1 foot I04 inches ; 40 feet

span, 2 feet 3 inches. The usual flat arch of these dimensions has

its ring increased by two rings of bricks towards the haunches.

These do not show ou the face being concealed by the spandrils.

Kubblc arches are made a little thicker.

§ 4-1. Practical Details.—The strongest and simplest form

of arch is a flat circular arc, having a rise of about one

quarter of the span. In these arches the springing is above

tho place where the joint of rupture would occur if tho

ring were prolonged. Those parts of an elliptical or

somcircular arch which lie below tho joint C, fig. 49, are

of use chiefly to improve tho appearance of tho arch.

They are virtually part of the abutment, which is some-

times even considered as extending to the joint B. In
r. very flat arch the linear arch may be brought to coincide

more truly with the axis of the ring by lightening tho

haunch, with which object the roadway is sometimes

carried on sm.ill flat arches turned at right angles to the

main arch, and having tho spandrils of the main arch as

abutments.

The joints between the voussoirs should bo very evenly

worked, so that tho pressure may be evenly distributed.

In brick joints the layers of mortar should bo thin. Great
care should bo taken to provide for the drainage of the

roadway above the arch. With this object the masonry
should be covered witli a sheet of asphalt sloping down to

the piers or abutments, and suitable drains must be pro-

rided to collect the water and discharge it through the pier

*r abutment.

Skew Arches have already been treated of under the
general head Arch (vol. ii. p. 330).

Considerable attention must bo given to the con-

struction of the centres or wooden frames on which the

voussoirs rest while the ring is in process of being built.

Extreme rigidity is necessary, and this rigidity is best

attained by adopting one of the three following plans
(Rankine):— 1. Direct supports aa in fig. 53, illustrating

Hartle/s centre for the bridge over the Dee at Chester

(total span 200 feet) ; 2. Inclined struts in pairs aa shown

in fig. 54, being a dia-

gram of the centre used

in the erection qi Water-

loo Bridge ; 3. Trussed

wooden girders, of which

an example is afforded

by the truss used in

the erection of London
Bridge, fig. 55. Fig. 53.

Figure 55 shows the striking plates and wedges bj

which the centre is lowered after the completion of tht

arch. The upper and lower plates A and B are a*roii£

Fig. 64.

beams suitably notched, and are separated by the com-

pound wedge C ; this wedge is kept in its place by cross

wedges shown in section in the figure. When tlie centre

Fig. 55.

is to be lowered these cross wedges are knocked out, and

tho main wedge C driven back. Owing to defective cen-

tering some large French arches sank much during con-

struction, and owing partly to this cause, ajid partly as it

would appear, to defcctise mason-work, the total deforma-

tion after tho centres had been struck was most extraor-

dinary. In Perronet's bridge at Neuilly (mJe Tabic XYII.,

S 84) tho sinking, while the centre wa» in its place,

amounted to 13 inches, and after the centre was struck a

further sinking took place of 9| incjies. The crown of

the centering had a radius of 150 feet, but the sinking o

tho arch was such that for GO feet it assumed the form of

an arc of a circle with a radius of 244 feet. It is remark-

able that the bridge, built in 1774, of very bold design

and so imperfectly executed, still stands. When the

centres of Waterloo Bridge were removed no arch sank

more than 1 i inches. Centres have occasionally been sup-

ported on strong sacks full of sand. To lower the centre

the sand was allowed to escape through apertures in the

sack. It is believed that this method was first employed

by a French engineer, M. Beaudemoulin. The canvas

sack has been advantageously replaced by wrought iron
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boxes or troughs ; the block supporting t&e centre acts as

a lid resting on the sand inside ; when the sand is allowed

to escape the block sinks slowly down inside the box.

§ 45. Comparison of Metal with Masonry Arches.—Metal

Brched ribs may be used instead of rings of masonry to

support a platform and roadway. These arched ribs con-

stitute 'true arches whenever, as is generally the case, all

parts of the rib are campressed. The principles by which

the stress on each part may be computed do not differ from

those already explained for arches of masonry, but it is

possible to calculate the stresses with much greater exactitude

for continuous metal ribs than for voussoirs. With voussoirs

we have seen that the resultant thrust at the springing is

indeterminate both in magnitude and position, but we shall

see hereafter that the resultant thrust, which will be called

t, at the springing of a metal arch is easily rendered deter-

minate. Supposing <^and <,, the thrusts due to a given load

(fig. 56), to be known, then if the form of rib be made to

Fig. 56.

correspond with any linear arch for the given distribution

the compression at any section of the rib will be axial and

uniformly distributed ; the arch will then be strained as a

chain of the same length would be strained under the same

distribution of loads, extension being substituted for com-

pression and dip for rise. Fig. 56 shows a rib of this kind

with the approximate linear arch drawn as"an eqOilibrated

polygon by the method explained in § 38.

If the distribution of the load is altered the linear arch

will also change, and the stress on each part of the rib

•will no longer be axial, Thp change iu the form of the

linear arch will generally be much greater for a metal than

for a masonry arch, because most metal arches have light

open spandrils and a light roadway, so that the passing

loadis- considerable in comparisoa-with the permanent load.

Not improbably the linear arch, when only one haunch of

a metal rib is loaded, may pass quite outside the rib for a

portion of its length if this rib is made, as is usually

the case, of a form containing the linear arch for a sym-

metrically distributed load. On the other hand, it does not

follow, as with masonry, that because the linear arch passes

outside the rib the bridge will fail The bending couple

then produced can be resisted by the moment of the elastic

forces of the cross section of the rib if the rib is made

strong enough. In masonry the joints open so Soon as

the resultant pressure passes outside the middle third of the

ring ; the couple required to produce equilibrium would then

require a negative force or tension at the opposite edge, and

masonry cannot supply this tension, but in a metal rib the

couple or bending moment produced by the excentricity of

the stress may be resisted by the stiffness of the rib acting

as a beam subject to a bending moment Thus the strength

of an arch to resist flexure is a more important element in

the metal rib than in the masonry structure. It would be

false to say that the ring of voussoirs had no strength to

rasist flexure. *">" """ have on the contrary seen that t'ae

moment of the elastic forcra at any section of a stcne ring

does tesist any distorting action produced by the locd; butw
masonry this moment should never exceed the comparatively

small value consistent with the absence of tension on any
part of any joint. The metal rib may with safety be sub-

jected to considerable tension in parts, and its strength to

resist flexure can be easOy increased and can be calculated

with certainty. Moreover, by hinging the rib at one or

both springings, as can be done with metal, the problem of

determining the horizontal thrust (or total thru ~it) is sim-

plified, the position of the thrust being thereby rendered

certainly axial at this point, and then by taking into account

the actual deformation of each part of the rib a completi.

solution of the problem of its strength can be obtained.

§ 46. Horizontal Thrust of a Metal Arch or liib hinged

at the Abutments.—By supporting a rib on pins or in ,

cylindrical bearings {vide fig. 62) at the abutments we
determine two points traversed by the thrust. The effect

of allowing free rotation is necessarily to render the bending

moment nil round the centre of rotation. Hence the

resultant thrust must traverse the centre of the pin, or the

centre of curvature of the bearing. Knowing the point of

application of the thrust we have now to determine its

magnitude. The vertical component v is the same as the

load on the pier of a girder of the same span equally and

similarly loaded, so that the problem reduces itself to the

determination of A the horiz<jlital component.

Fig. 57.

Let 03 -fiTsl consider a semicircular lib (fig. 57), bearing a loart

uniformly distributed along the horizontal platform of the bridgt

(neglecting the weight, of the rib). The linear arch will past

through the centre of the bearings N and Q, and will be a parabola.

Moreover, it will be that parabola which requires the rib to exert

no mtemal forces due to its own elasticity, and tending either t»

push out or draw in the springings ; in other words, the rib,

being supposed in eqailihrinm before the application of the weights,

will not tend to act as a spring to increase or diminish the opening

between N and Q. Nevertheless aathe semicircle cannot coincide

witn the parabola, most parts of the rib must be subject to bendin;;

mojients, agaijist which it will react as a bent spring. ^V^len the

linear arch, aa shown in fig. 57, passes above the axis of the rib a'

the crown, and below it at the haonche?, the upper portion of th<

bent rib will act as a spring, tending by its reaction to diminish thv

distance between the ends N and Q. while the portions near the

springing will be so bent as by their reaction to tend to increase tha'

distance; now, if, as is necessarily the case, the whole rib is not t*-

act as a spring, tending either t6 close or open the ends N and <(.,

then the effect of the lending near the hnunches must exactly

neutralize the effect of the bending near the crown. We hare

njw to find what direction of thrust at the springing will give a

linear arch such that the above condition may be fulfilled.

Let M be the bending moment acting at any given section, the

centre or neutral axis of which is at a height y (ng. SB) above the

horizont;il line joining the springings; let this moment be con-

sidered constant for a snort length aL of the rib measured axiall;

along the rib ; let A« be the short distance measured LonzontAUj

by waich Oie moment M aetinc throughout the length ^L wonld
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increase or diminish the span of the rib at the springings, the rest

of the rib being assumed tree from strain. Then caUing I the

Bomeut of inertia of the cross section of the rib, and E the modoliu

of elasticity, we shall have- -

Mv.aL
> ^= IE-'

as appears from the following considerations :

—

la fig. 68, let Oo = Aa=B6 = AL; conceive the surface at AB as

fuad, and let the action of the couple M be such as to extend the

Fig. 58.

top and compress the bottom of the rib, moving the point o to a,,

and the points b to f>,; then, callings the intensity of the stress at

a, we have (e(^uation 4, § 14)

—

also T?e have (§ 24)^

and therefore

—

.P,aL

w,
MaLo
El 2 '

A.« =

join o and Q and draw the lino oQ,, makmg the angle QoQi equal to

a«o,; at Q draw QQ^ perpendicular to oQ Then the effect of the

conple M on the length aL of the rib, the rest being unstrained,

will be to move the point Q to Q„ and by aimilar triangles we

havo-

and therefore—
-_ M.aL —

.

Q<J'="E:r"*^-

Then resolving the motion QQ", into horizontal and vertical com-

ponents Ai and AD, we have by similar triangles, A9 : QQ, = y : oQ,

or. as above

—

My.AL
'~ TE"-

But if, as ahovo stated, the rib does not act as ft spring in either

direction, the span will remain roustant, and the sum of all the

changes in spaa produced by all the successive lengths AL will be
nil, or SAj = 0. Hence, since £ is constant, we have

2 2 yMt=0

as a necessary condition for the equilibrium of a loaded rib, hinged at

the abutments when those do not yield. This condition must be

tatisBed whatever be the form or load of the rib, the reasoning by
which it was obtained being independent of the form either of the

rib or linear iich. When the cross section of the rib is constant,

we have

—

3 SMy.AL = .

. Wc shall now proceed to show how the linear arch satisfying this

condition can be found for the case of a uniform rib.

Let the line OOfi.fifi^, fig. 59, be the geometrical . axis of
the rib, and let OCiCjCjC, be the linear arch required ; this iirch

will, as shown above, cut the geometrical axis at sopae point, as
«t Oj.

Let C,C represent the resultant pressure on the rib at any point

Ci in direction and magnitude, fig. 60. If this pressure be resolved

iutu its vertical and horizontal components, the latter C^ will be

4—la*

equal to the horizontal thrust h (constant thronghont the linear aick

since the loads are vertical).

Fig. 68.

This force applied at C, will be equivalent to an equal and

parallel force, O^H,,, applied at the point, 0< in t^ axis, added to

a left banded couple, of which the moment is h O.Ci. This couple

Fig. 60.

is, for the point 0,, the couple M" required for equations 1, 2, and

3, the magnitude of which, h being constant, is proportional to the

vertical disUnce OC between the curves at any point. Equotion

S requires that the sum of all the values of My shall be equal

to zero, and we now sec that this condition resolts when the auin

of all the products of OC into y is equal to zero, or when—

4 2yOC=0;
^^

when the cross section is not constant the value of —p most be

substituted for the simple product y.OC.
, , . , .„ _

The problem of discovering the actual linear arch which will be

called into play with a given rib is now reduced to that of finding

the linear arch fulfiUing the condition in equation 4. We might

proceed tentatively, drawing numerous linear arches, and selecting

by trial that which most nearly fullils the condition as proposed

by Mr Bell Proc. I.C.E., vol. x-xjcii, but Professor Fuller of Belfast

BOS shown," Proc. I.C.E., vol. xl., that the ordinates of the required

linear arch can at once be calculated from the values of the bending

moment at the several sections of a beam of equal span and simi-

lariy loaded. Let oy.grtf, (fig 61). be the curve of bending mo-

ments which, as wa» shown in § 80, is one fonn^ linear arch cor-

responding to the given load, the lengths oo^, o,o„ o.o, kc, hfing

equal and representing aL ; let y as bejoro be any ordinate of the

curve 00,0,0,. the axis of the rib; let sg_he any ordinate of the

given curve of bending moments,_let_s<; be any ordinate of the

required linear arch. Then, since oc=sc—y, we have for the case

of uniform cross section and hinged abutments the equation

—

6. . . . . 2y (sc — y)= 0, or 2y.sc =2!/';

• This couple is sufficient to shift the force from Cj to 0^, but the

resultant of the force at C^ and the couple would not be tangent to tlie

geometrical axis of the rib. To alter the direction of the forM m thU

manner a vertical component must bo added, but this vertical coin-

pocent may be looked upon as a shearing force, which, being vertical,

tends neither to extend nor to diminish the span.
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but the ratio k: Tgia constanii sad may ba deaisnatcd by the letter

A; CO that we may write k (2y. »?) = 2i(», from which equatira we

find the value of A— ,

If the CT0S3 section fj-not constant we Lave for k tile more com-

i=-
,y-^

i)at s!='k!scf, so that the'required ordinate so 13 at once ohtained in

terms of k and tine known"Crdinate sg.
' 'When the actual iinear arch oc^c^c,, &c., has been thus obtained,

it is easy to calculate the horizontal thrust ; for let s^c^ be the

maximum ordinate, the direction of the thrust will at this point of

th3 curve be horizontal, and therefore calling W the weight on one

tido of this ordinate, and x the distance of its centre of gravity from

the springing, we have—
8 'Wzsi.jjC,

,

from which k can be found.

A and v being known give the position and direction of the result-

mt thrust at the springing of the rib. The magnitnde of the thrust

«t tny other point is easuy computed graphically or by moments

Fig. 61.

round the springing ; then the resultant thrust at a given point
beiBg known, the intensity of the stress on any part of a section

at that point is to be computed by first resolving the thrust
into.two components, one normal to the section and one in the

plane of the section ; the latter gives rise to a shearing stress

(analogous to the force which causes one stone to slip on another
in the masonry arch), while the component normal to the section

will (if not axial) give rise to a uniformly varying stress, the
magnitude of which at each distance from the axis can oe computed
l/tne foraola given in § 8.

The value of h is determinate f the direction of the rib b»
Supposed fixed at the springing, but this cannot be ensured in large

structures, and the_ theory need not therefore_,be developed. It

«imply requires S « = 0.

\vhen the rib (al is generally the case in existing bridges) abuts
against a flat springing the exact value of k is indeterminate. When
the rib is hinged the fricrion at the bearing renders the thrust
indeterminate within Umits depending on the possible bending
moment at the springing due to the friction

^' 47. Process of Designing a Rib.—In future debigns of

ribbed arches it is to be hoped that the practice will be
adopted *l allowing the rib freedom to turn at the springing.

ThTis tan be done by ending the rib in a bearing, curved
as in 6g. 62 ; the rcsultau . thrust will then be approxi-
mately axial, and the stress on every part of the rib can
be detoirmined with as much accuracy as on the several
jparts cf 4, girder. When the span is large a cast-iron
metal arch can be made lighter than a wrought iron girder
for the same load, but the imperfection of the theory of
the stresscson the ribs has hitherto led to great waste of
metal in their construction. In what follows- it is assumed
that the resultant at the springing passes through the
geometrical centre of the cross section of the rib.

If the rib were to carry a load distributed only in one
way we .ought clearly to mi.ke the form of the axis of the
rib coincide with a linear arch for that load. There would
then bo no' beading moment on any part of the rib. As

Fig. 6».

in practice we must provide for all the possible combinations

of passing load, we need take little pains i.i c^esigning Uie

curvature of the rib—

a

flat arc of a circle with

a rise of say ^th will

answer well. The semi-

circular or elliptical forms

are uot good, for no

linear arch with any prac-

tical distribution of load

can evon approximately

coincide witi a form in

which the rib springs

vertically from the abut-

ments.

The general character

cf the cross section should

be similar to that for a

girder, inasmuch as the

rib will have to resist

bending moments as well

as direct compression. The depth need not, however, be

neariy so great as the depth of a girder. Let a cross

section be chosen in which ih^ area is assumed as approxi-

mately say 5 per cent, more than that which would

be sutEcient to sustain the thrust resulting from a linca-

arch suitable for the maximum load and coinciding

approximately with the axis of the rib. (If the load be

nearly uniform per foot run of platform we may for this first

approximation take A = ^ , where d is the rise of the

linear arch above the springings.") With the rib thus de-

signed determine by the method given in § 46 the actual

linear arches resulting from the following arrangements of

passing load (combined with the permanent load) :— (1),

Bridge half covered from one end
; (2), three-quarters

covered from one end; (3), wholly covered ; (4), covered

by the passing load over the middle half of the bridge, the

haunches being unloaded. Draw these linear arches on the

rib by the method given'in § 38, and choosing at each one of

some eight Or ten selected sections the two curves which most

nearly approach the top and bottom flanges respectively, com-

pute the maximum intensity of stress on the top and bottom

flanges at each section from the two thrusts corresponding

to those two linear arches; where the stress is 'excessive

add metal ; remove it where the maximum stres.' is less

than the safe stress for the material. If no great change

is made in the design this process will be sufficient, but

if the cross section is seriously modihed by the altcrutio*

we must make a second approNimation by recalculating

the linear arches for the new form of rib, and thus proceed

by trial and error until the stresses corresponding to the

actual linear arches are met by sufficient nietJ at all

points. . The rib need not be of uniform depth throughout,

and may be increased in depth at the places where the

stress due to bending moment has been found excessive.

In large spans the effect of a change of temperature

must be taken into account. This can be done by finding

the linear arch given by the expression

—

1.

where As is the alteration in span which would result frow
the expansion or contraction of the span if fr«;« to expand
or contract with the change of temperature.

In a series of arches abutting against comparatively

slender piers, account must be. taken of the thrust trans-

mitted from the neighbouring nrch. This thrust will

only be due to the passing load, and a part may bo con-

sidered as taken by the pier ; the remainder which the
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pier cannot counterbalancii nust be compounded with the

reaction due to the linear arch c:jlculated for the permanent

load of the unloaded span. With the reaction thus com-

puted the linear arch resulting in the unloaded span must

be constructed, and the stresses examined on the top and
bottom flanges of the nb.

The theory now given for a stiff rib used as an arch

is equally applicable to a stiff nb hung as a suspe&siou

bridge.

§ 48. Wooden Arches.—Arches have occasionally been

built of wood with ribs elaborately constructed of bent

timber, scarfed and bolted together ; the strength of such

a rib could be calculated in the way mdicated for metal

nbs, but the mode of construction is not to be recom-

oier.ded. When wood is employed it should be used in

simple straight balks built into a framed arch.

§ 49. Practical Details nf Metal Arches.—The common
form of metal arch is a cast-iron nb of I section and of

small depth. This nb 1 3 intended to be sufficient, unaided,

to bear the whole weight of the superstructure. The
spandrils, made of some kind of lattice work (or occasion-

ally a mere arcade), bear the roadway, and to some extent

stiffen the nb beneath. The nb may with advantage be made
much deeper than has been the practice, and may consist of

tubes framed as in the St Louis Bridge, lig. 0, Plate XVIII,,

30 as to form a single stiff rib. Where, to gain head-

way, a rib of small depth at the crown is desirable, the

rib might with advantage be deepened at the haunches.

Wrought iron is a very suitable material for smalt arches,

where the permanent load is insufficient to prevent tension

from occurring in some parts of the rib. Cast-iron and
cast-steel are better materials for large spans ; for moderate

spans a good form of metal arch will be shown under the

head of "Frames" (fig. 77), beinj that in which a lower

member is braced to the upper member carrying the road-

way so as to form a true frame ; for very large spans a

single deep rib, or a frame with parallel members arranged

as an arch, may be adopted. This design has the advan-

tage over that shown in fig. 77 of avoiding very long

bracing at the abutments.

V. Frames.

§ 50. Preliminary.- —A frame is a ngid structure cciop-jsed

ol straight struts aud ties. The struts and ties are called

the members or pieces of the frame. The frame as a whole
may be subject to a bending moment, but each bar, pillar,

rod, or cord in the structure s thereby simply extended or

compressed bo that the total stress on a given member is

the same at all its cross sections, while the intensity of

stress is uniform for all the parts of any one cross section.

This result must follow in ary frame, the members of which
are so connected that the joints offer little or no resistance

to change in the relative angular position of the members
Thus if the members are pinned together, the joint consisting

of a single circular pin, the centre of which lies m the
axis of the piece, it is clear that the direction of the only
stress which can be transmitted from pin to pin will coincide
with this axis. The axis becomes, therefore, a line of
resistance, and in reasoning of the stresses on frames we
may treat the frame as consisting of simple straight lines

from joint to joint When the members of a frame
consist of iron rods as ties, combined with struts formed by
angle iron or T iron of the .usual sizes, or by pieces of
timber of the ordinary dimensions, it is found by etperiment
that the stresses on the several members do not differ sen-
sibly whether these mer^bers are pinned together with a
single pin or rigidly jointed by several bolts or rivets.

Frames are much used as girders, and they also give useful
designs for suspcnsior -vo^ arched bridges. A frame used

Fig. 63.

to sup 30rt a weight is often caHed a truss ; the stresses on
the various members of a truss can be computed for any
given load with gicater accuracy than the intensity of

stress on the various parts of a continuous .structure '^uch

as a tubular girder, or the nb of anarch. Many !issumpti'..ns

are made in treating of the flexure of a continuous structure

which are not strictly true ; no assumption is made in

determining the stresses on a frame, except that the joints

are flexible, and that the frame shall be so still' as not,
sensibly to alter in form under the load. Cotli assumptions

are consistent with the facts in the case of any bridge truss.

§51. Classes of Frames 7iscd as Trusses.— Fiaii.es Ubcd
as bridge trusses should never be designed so that the

elongation or compression of one member can elongate

or compress any other member. An example will serve to

make the meaning of this limitation clearer. Let a fiamo
consist of the five members AB, BD, DC, CA, CB (fig. 63),

jointed at the points A, B, C, and
D, and all capable of resisting

tension and compression. This
frame will be riyiJ, i.e., it cannot

be distorted without causing an
alteration m the length of one or

more of the members ; but if from
a change of temperature or any
other cause one or all of the mem-
bers change their length, this will not produce a stress on
any member, but will merely cause a change in the form
of the frame. Such a frame as this cannot be sel/-straincd

A workman, for instance, cannot produce a stress on one
member by making some other member of a wrong length.

Any error of this kind will merely affect the form of the

frame ; if, however, another member be introduced between
A. and D, then if BC be shortened AD will be strained

so as to extend it, and the four other members will be
compressed ; if CB is lengthened AD will thereby be com-
pressed, and the four oihef members extended ; if the

workman does not make CB and AD of exactly the right

length they and all the members will be permanently
stramed. These stresses will be unknown quantities, which
the designer cannot take into account, and such a combina-
tion ought therefore never to be adopted. A frame of this

second type is said to have one redundant member.
If the members AD and CB were flexible cords there

would be no redundant memberi , for the tightening of

one diagonal would throw no sensible stress on the other

diagonal, since it is supposed incapable of resisting a thrust.

Both diagonals, if flexible, are required to prevent the

quadrilateral from getting out of shape. Members capable

of bearing only one kind of strain might receive the name
of semi-members.

§ 52. External Forces on Frame.— Frames used as bridge

trusses are in equilibrium under the external forces applied

to them. These forces are—(1) the loads, (2) the reactions

at the points of support The loads are to be referred to

the joints as follows —(1) find the resultant of the load

carried by any two joints
, (2) resolve that load into two

vertical components acting through the two joints, (3) com-
pound the several components acting at each joint into one
resultant This process gives a frame with external forces

equivalent to the actual loads, but acting oply at the joints.

The frames are always supported at a joint, and the

reactions of the supports are therefore also forces acting

at joints. The load between any two joints is directly

supported by the member of the frame joining them, the

stresses due to the direct action of this partial load must,

where great accuracy is wanted, be added to the stresses

computed on the assumption that the loads have been

applied directly to the joints. Generally the stresses due
to the direct action of 'he load betw^'in two joints may
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be neglected except where a member of the frame is em-

ployed to carry the roadway.

Fig. 64 shows a common form of bridge truss known as

F\g 61.

a Warren girder, with lines indicating external forces ap-

plied to the joints , half the load carried between the two
lower joints next the piers on either side is directly carried

by the abutments The sum of the two upward vertical

reactions must clearly be equal to the sum of the loads.

The lines in the diagram represent the directions of a series

of forces which must all be in equilibrium ; these lines may,
for an object to be explained in the next paragraph, be

conveniently named by the letters in the spacas which they

separate instead' Of by the method usually employed in

geometry. Thus we shall call the first inclined line on the

left hand the line AQ, the line representing the first force

on the top left hand joint AB, the first horizontal member
at the top left hand the line BH, (fee; similarly each point

requires at least three letters to denote it , the top first

left hand joint may be called ABHO, being the point

where these four spaces meet In this method of lettering,

every enclosed space must be designated by a letter ; all

external forces must be represented by Lnes outside the

frame, and each space between any two forces must receive

a uistinctive letter ; this method of lettenng was first pro-

posed by Mr R. H. Bow (Uconomics of Construclwn), and is

convenient in applying the theory of reciprocal figures to

the computation of stresses on frames.

When the weight of the truss is small it is usual to refer

the weights of the parts of the truss itself to the same joints as

carry the roadway, and to treat all other joints as unloaded.

The reactions at the points of supports of a framed arch'

or suspension bridge are inclined, as in fig. 65 ; the manner

Fig. 65

of computing the stresses on these frames when the direction

of these reactions is known will be first explained, and
subsequently the manner of finding this direction will be

given.

§ 53. Reciprocal Figures,—Prof. Clerk Maxwell has given

(Phil. Mag. 1864), the following definition of reciprocal

figures :
—" Two plane figures are reciprocal when they

consist of an equal number nf lines so tbnt corresponding

fines in the two figures are parallel, and corresponding
lines which converge to a point in one figure form a closed

polygou in the other."

Let a frame (without redundant members), and the

external forces which keep it in equihbrium, be represented

by a diagram constituting one of these two plane figures,

then the lines in the other plane figure or the reciprocal

will represent in direction and magnitude the forces between
the joints of the frame, and, consequently, the stress on
each member as will now be explained.

Reciprocal figures arc easily drawn by foIlowiDg definite rules,

and auord tlierefore a sinjple method of computing the atreBves

on members of a frame.

The external forces on a frame or bridge in equilibrium under
those forces may. by a well-known proposition in stfitica, be
represented by a closed polygon, each sidf of which is parallel to

one force, and represents the force in magnitude as well as m
direction. The sides of the polygon may be arranged in any order,

provided care is taken so to draw them that in passing round the

polygon in one direction this direction may for each side corres-

pond to the direction of the force which it represents.

This polygon of forces may, by a slight extension of the above
definition, be called the reciprocal fi^re of the external forces, >f

the sides are arranged in the same order as that of the joints on
which they act. so that if the joints and forces be numbered 1, 2, 3,

4, kc, passing round the outside of the frame in one direction, and
returning at last to joint 1. then in the polygon the side represent-

ing the fore* 2 will be next the side representing the force 1, and
will be followed by the side representing the force 3, and so forth.

This polygon falls under the definition of a reciprocal figure given
by Clerk Maxwell, i f we consider the frame aa a point in equilibrium
under the external forces.

Fig. 66.

T)g. 66a. Fig. 66J Fig. 66ii.

Fig. 66 shows a frame supported at the two end joints, and loaded

at each top joint. The loads and the supporting forces are

indicated by arrows. Fig. GCa shows the reciprocal figure or

polygon for the external .'"orces on the assumption tnat the reactions

are slightly inclined. The lines in fig. 66a, lettered in the usual

manner, correspond to the forces indicated by arrows in fig. 66, and
lettered according to Mr Bow's method. When aU the forcts are

vertical, as will be the case in girders, the polygon of external

force.s will be reduced to two straight lines, fig. 66o, superimposed
and divided so that the length AX represcnti the load AX. the

length AB the load AB, the length YA the reaction YS, and sr

forth. The line XZ consists of a series of lengths, as X.\.

AB DZ, representing the loads tak^n in their order. In sub-

sequent diagrams the two reaction lines will, for the 8a';e of

clearness, be dra«-n as if slightly inclined to the vertical (as

practised by Mr Bow).
If there are no redundant members in the frame, there will be on'jr

two members abutting at the point of support, for these two mem-
berswill be suilicient to balance the reaction, whatever its direction

may bo ; wo can therefore draw two triangles, each having as one
side the reaction YX, and having the two other sides parallel to

these two members ; each of these triangles will repreitent a poly-

gon of forces in equilibrium at the point of support. Of these two
tn.inglcs, shown in fig. 6Gc, select that in which the letters X and

Y are so placed that (naming the apex of the triangle E) the

b--- vF, and YE are the lines narallol to the two members of the
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Bsaa Ddie 15 thu frame (fig. 56). "^en the triangle YX£ is the

reciprocal figure of the three lines YX, XE, EY in the frame, and
represents the three forces in eqoilibrium at the point YX£ of the

frame. The direction of YX, ocing a thrust npwards, shows the
direction in which we must go round the triangle YXE to find the

direction of the two other forces; doing this. we find that the
force XE must act down towards the point YXE, and the force

EY away from the same point Putting arrows on the frame
diagram to indicate the direction of the forces, we see that the
member EY must pull and therefore act as a tie, and that the member
XE must push end act as a strut. Passing to the point XEFA we
find two known forces, the load XA acting downwards, and a push
from the strut XE.v.hich, being in compression, must push at both
ends, as indicated by the arrow, fig. G6. The directions and magni-
tudes of these two forces are already drawn (fig. 66a) in a fitting

position to represent part of the polygon of forces at XEFA; be-

ginning with the upward throst EX, continuing down.iXA, and
irawing AF pajullel to AF in the frame we complete the polygon
by drawing EF parallel to EF in the frame. The point F is deter-

mined by the intersection of the two lines, one beginning at A, and
the other at E. We then have the polygon offerees EXAF, the
reciprocal figure of the lines meeting at that point in the frame,

*uu representing the forces at the point EXAF; the direction of
' ae forces on EX and XA being known determines the direction

i.'f the forces due to the clastic reaction of the members AF and EF,
showing AF to push as a strut, while EF is a tie. We have been

grMed in the selection of the particular quadrilateral adopted by

the rule of arranging the order of the sides so that the same letters

indicate corres^.onding sides in the diagram of the frame and
its reciprocaL Continuing the construction of the diagram in

the same way, we arrive at fig. 66d as the complete reciprocal

figure of the frame and forces upon it, and we see that each line m
the reciprocal figure measures the stress on the corresponding

member in the frame, and that the polygon of forces acting at any
VOID*, as IJ KY, in the frame is represented by a polygon of the same
njT'e in the reciprocal figure. The direction of the force in each
member is easily ascertained by proceeding in the manner above
described. A single known force in a polygon determines the direc-

tion* of all the others, as these must all correspond with arrows

pointing the same way round the polygon. Let the arrows be
plf'ed on the frame round each joint, and so as to indicate the
direction of each force on that joint; tbcu when two arrows point

to one another on the same, piece, that piece is a tie ; when they
point from one another the piece is a strut. It is hardly neces-

sary to say that the forces exerted by the two ends of any one
member must be equal and opposite. This method is universally

applicable where there are n> redundant members. The reciprocal

figure for any loaded frame is a complete formula for the stress on
every member of a frame of that particular class with loads on
givec joints. Some examples of these figures will be given, and the

reader wiB easily construct others for hijmself.

§ 54. Warren Girders—Reciprocal Figure and Method

of Computing Stresses by Method of Sections

Case 1. The Warren girder loaded at each top joint,

figs. 67 and 67a. This diagram differs very slightly from

that shown in fig. 66. The top and bottom members are

in straight lines, and consequently

the lines indicating the stresses on
the bottom member are superim-

posed one on the other instead of

radiating from Y , the loads XA
and FZ are shown as directly borne p,
by the piers. It is clear that if the
road 18 supported by a platform
reaching from the end joints to the
piers, half of the load on these parts

of the platform wil) be directly

supported on the piers. These etij

loads are shown tJso in the fubse- ^
quent diagrams. The trus.s is generally built of ennilateral

triangles, and the inclination of the bracing to the horizon

should never ba less than 45°.

Oase 2. Warren girder loaded on top and bottom, fig.

68. 68b shows the polygon of external forces, and 68«

670.

Fig. 68e.

shows half the reciprocal figure. These figures have been

added to facilitate the comprehension of the complet«

reciprocal shown by 6Sa.

Case 3. Warren girder with one load, not central, fig.

69. The polygon RXZ, fig. 69a, represents the external

forces.
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Cass 4. Warren i^er; load on half the top joints, fig. 70.

Id designing a Warren girder it is necessary to provide for

the advancing lofid. With a uniformly distributed load the

afM

Fig. 70.

diagonal bracing consists of alternate struts and ties begin-

ning, if supported at the bottom, with a strut at each end,

or with the tie at

each end if the truss

is hung from the top.

At the centre there

will be either two
ties or two struts in

juxtaposition; or, as

in the case where

there are an even

number of loaded

joints at the top,

the central pair of

diagonal members
will be unstrained ; but an advancing load (neglecting the

permanent load) will convert each diagonal member (except

the end ones) alternately into a strut and a tie. It is

necessary to provide for the maximum extension and
maximum compression on each, taking into account the

combined effects of the permanent and passing load ; the

latter haa generally siifBcient effect to reverse the direction

of the stress on the bracing near the centre, but not (in

large bridges) towards the ends. Each member of the

bracing towards the centre must, therefore, be so designed

as to be capable of acting alternately as a strut and as a

tie. The maximum stress on the top and bottom mem-
bers occurs when the bridge is fully loaded.

Thia stress is easily calculated by the method of sections ; assume
the gird°r cut by a vertical plane'at the joint or pin opposite

the member in question, or in other words, by a vertical plane pass-

ing through the vertex of the triangle of which the member in

question is the base ; let i be the perpeudicular distance between
the member and the pin, t the thrust or tension on the member,
and M the bending moment for the section calculated as for a
eirder loaded at the points corresponding to the joints. Then
Vi^ Id. The stress on the diagonals corresponds to the shearing
ati-ess in the solid girder, and may consequently be calculated from
the shearing diagrams, examples of which were given in § 19. The
loads may be referred to the joints before drawing the diagram, and
the continuous curves of figures 18 to 18c will be replaced by lines

consisting of a series of steps such as are sho\\Ti in fig. 18a. We
may then proceed to calculate the stress on any diagoual as fol-

lows :—Take the shearing stress for the section at the joint where
the diagonal in question abuts ; if there is a load on this joint, take
the shearing stress for a section close to the joiut, and on that side

AAAAAA
.

•

Fig. 71.

of it which is next the diagonal in question : caU the shearing force
thus fbuod F ; let i bo the slope of the diagonal or the augle which
it luakes with the horizon, then the tension or cc^iiprcssion oi) the
diagonal is 1^ cosec. i; thus let fig. 71 represent a Warren girder of
eix etjual bays, in which i =60°. Let the load on each top joint

be 5 tons, the compressions and tenadons <hi the diagonals are s;

follows :—
Table XI.

Name of

3nce.
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!ihe saving to be obtained by increasing the depth beyond
ibont -^th of the span.

The diagonal bracing in the Warren and bowstring

girders is sometimes arranged as in fig. 73 ; the girder is

f^-en called a lattice girder. It is to be treated as a series

of superposed Warren girders, each bearing its share of the

load. This form has a slight advantage inasmuch as

the diagonal struw are stiffened by being pinned to the ties

where they cross.

Fig. 74 shove a very common and useful form of girder

where the upr ghts between the top and bottom members
are able to sustain both tension and compression, while the

diagonals are only "semi-

members," being fleiible

rods or bars. The reciprocal

for this design is shown in

fig. 74a with two joints more
heavily loaded than the

otLers. The members in fig.

74 which have no arrows on
them are idle oi unused, with

this particular distribution of

load. When the permanent
load is considerable as com-
pared with the passing load,'

the end or two end diagonals

shovTn dotted will not come into action with any distribu-

tion of load, and may therefore be omitted. This form is

much used when wood is employed for the compression
members. 'It has in every case the advantage that the

rtruts in the bracing are shorter than iu the Warren girder.

The lettering is arranged so that only those spaces have
letters which are divided by members actually in use under
this partict lar load.

Figs. 75 and 75a show a modification of this truss for

email spans, and its reciprocal when loaded on one joint

;

the lettering Tiere also only suits the one distribution of

load, and the idle members have no arrows on them.

§ 56. Framed Sitspension Bridges and Arches.—These
frames, like the girders, consist of top and bottom mem-
bers, braced together by ties and struts. The bridge is a
juspension bridge, if the frame is supported by inclined
'orces pulling outwards from the bridge as in fig. 76, and

an arcr. is supported by forces pushing inwards as in fig

77. The reciprocals of these two forms with the jointi

at the platform uniformly loaded

are annexed. These reciprocals

are drawn on the hypothesis

that the direction of the thrust

or pull is known ; and this has
been chosen in this case so as

to reduce the stress on NG
to zero, as would necessarily

be the case if NG were omitted
or cut ^Vhen this is not the

case the direction of the thrust

or pull at the abutments must
be found in the manner explained below.

It is easy to design the bridge so that both the top
and bottom members of the

suspension bridge remain in

tension, and both those of the

arch in compression under
all distributions of load. Thia
would allow wire rope to be
used for both members of

the suspension bridge, and
cast-iron or steel for both
members of the arcL The
stresses on the bracing are

very uniform and smaD as

compared with those on the

diagonals of a girder.
Fig. 76a

Fig. 78 shows a slight modification of the. design for a

suspension bridge, very suitable for spans so large that
the end struts in the pre-

ceding form would be in-

conveniently long. The re-

ciprocal annexed is drawn
for the case in which a
double load is placed on
half the bridge. The same
design IS suitable for an
arch.

The resultant thrust or

tension at the supports of

framed suspension bridges

or arches can only Ije found
by a method analogous to

^^'

that already explained for the sc'id metal rib. This method
was first given by Prof. Clerk Maxwell.

Consider any member A, fig. 79, of length L and croa-section li,

made of a material having the modulus of elasticity E ; nnder ths
action of a stress F, the length. L will be altered by an amount—
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Appropriate si^ns must be given to the arithmetical values of the

force aoil the altcratina of length; thaithniat find compression may

« called negative, pull and extension positive If every other mem-

I

Fig. 7».

ber of the framo were absolutely rigid, the span S of the bridge

would undergo an altei^tion AS The ratio rr will depend merely

on the geometrical form of the frame ; let j be the value of tliis

constant ratio, so that

—

I . . .- . 6S = ?AL=?Fg^.

Let/be the force produced on the member A by a horizontal force
A acting between the springiugs ; then by the principle of \irtual
velocities we have

—

/ h = as : aL,

for wo may consider the structure merely a.i a kind of lever, by
which the force h eierts a force on A. the fulcrum being the joint
opposite A ; then the above proportion expresses the fact that the
forces A and /are inversely proportional to the spaces which the ends
of the levpf would move through when n small displacement occurs.
Thufl we may wntfl

/=oA -

Similarly let /, Iw the stress which would be produced on A by a
t'erlical force v, applied at one springing, while the other springing
was held rigidly bo that the whole frnnio could not turn ; the ratio
between /, and v is constant, depending merely on tlio form of the
frame, so tliat we may writ©

—

where p is s constant, to be found in the same manner as j ; p may
be defined as equal to the whole stress iireduced on the given mem.
b«r by a unit vcrtiail force at the spnnging, and q as the whole
utToas jiroduced on the same member by a unit horiamiat force at
"'^fPringing, the frame being held rigidly at the opposite abutment.

,
Then any thrust t at the springing having the vertical and hoii-

JAAiOS.

zontal components v and h will produce a stress F on A, equal to
the sum of the stresses of/ and/,, er

—

F = qh+pv .

Substituting thi^ value of F in equation 1 we bav^-

2 i^S = {q'h+pjv) (£5)=e?»A+epjr.

where e = g-, a constant for each member.

Now, let the values of q, p, and « be calculated for every meniuer of
the frame

i
then, calling the whole elongation 2aS = k, we hav»—

t=2 (ej'A + fpjv)

.

If the abutments do not yield k = 0, and for this case—

* * = si*
•

r is to be found as for a girder similarly loaded, and t, the required
thrust or tension, is the resultant of A and t>. The calculation

is twst made as follows :—Construct tables of the values of i
and q for each member of the frame ; the method of sections

or moments will answer best for the top and bottom members,
and that of reciprocal hgures for the diagonab ; assume a cross

section for each member, based on a probable assumed value of < ; for

the required load make tables of epq and <q', or what is equivalent,

when E is constant, make tables of the values of — and — The

sum of eq* or^ can then be made. If there be a load dn one joint

only, find the values of v and »„ for the right and left aliutments,

then find Z&pqVt using the value v for all members to tbe right of

the load, and v, for all members to the left of the load ; equation 3

will now give the value of A for this single load.

The process of finding Sepqv must be repeated for each joint which
is loaded, and the whole horizontal thrust due to the load on any
number of joints will be the sum of the separate values of h. When
the horizontal thrust is known, the thrusts ( and t^ are obtained a'

the two abutments by compounding the horizontal thrust with

the vertical weight borne at that abutment. When t and t, are

known, the stresses on each member are to be computed by recipro>

cal figures or any other convenient method. The process must be

repeated for each combination of passing and permanent load, jo as

to find the maximum stress to which any member can be subjected.

If the assumed cross sections are not suitable for these stresses, fresh

cross sections must be assumed and the whole calculation repeated.

The change in cross section will cause some change in the values

of A, but this tentative process need seldom be gone through more
than once.

Fig. 80a.

Fig. 80 shows half the frame of a bridge for which the calcula.

tions have been made. The span is 120 feet, the rise 12 feet, lai
tbe truss 6 feet deep at the crown. The load assumed is 10 ton*

i e tt f f f ff c- ^ a'

Fig. 81.

{icrmancntly on each top joint, and 10 tons of passing load. On
hg. 80 aie marked the stresses when the bridge is wirolly covered
with the passing load. On fig. 80n arc marked the maxiinum
stresses with any distribution of load. Figs. 81 and 82 show grapbi-
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c*Ily the amonnt of metal required In lllis tridge and in a girJer of

the same span and 12 £eet deep; the breadth given in the diagram
to each member is proportional to the cross section required. The
quantity of metal required for the girder exceeds that for the arch in

the ratio of about 175 to 100 ; a similai. calculation for a bowstring

a T> e d ^ e h' a'

'S^^Mi^^^Sa
Fig. 82.

lattice girder 17 feet deep at the centre gives the ratio between the
weights of metal required as 100 for the arch and 155 for the

bowstring. Even these ratios understate the great advantage to be
derived from the braced arch or suspension bridge for large spans,

since they assume that the loads to be carried are the same, whereas
the permanent load is in lar^e spans much less for the lighter con-

struction of bridge. The following table shows the probable weigK
in tons of several different types of trusses, assuming that the maxi.
mum intensity of stress on the metal in girders and arches is every-

where 4 tons per square inch, that the passing load to be carried

is 1 "4 tons per foot run, and that the practical weight is 25 per

cent, in excess of the minimum possible weight if no metal were
wasted, vide Trans. R.S.S.jI., voL viii. p. 135. It must be re-

aiembered that the abutments for arches will in all cases bo more
eipensi-e than those for girders ; in small spans this expense will

often outweigh the saving which could be effected in the super-

itmcture by employing the arch.
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reloe for any given materials and any constant ratio of t to v. Table

XIV. gives the values of B for a senes of these ratios, and Table

XV. gives the values of n for the most usual cross sections.

Table XIV.

—

Fatue of B {lbs. and square inches). Strength

of Slncts and Pillars.

1
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the boom is uniformly strained o»ct Its whole length.

This truss would not be so light as a Warren girder if both

were made of the same depth, and if the end struts in the

Warren girder did not require to be much stiffened in con-

sequence of their great length. The Fink truss is, however,

generally made in practice more cheaply than the Warren

girder, because the depth of a girder practically depends on

the greatest length of strut which is admissible, and for

equal lengths of strut the Fink truss gives a deeper beam
than the Warren girder.

Fig. 86.

§ 60. Bollman Truss (fig. 86).—This truss is the result of

superposing seven simple frames consisting of a top member,
a strut, and two ties. The stresses are easily computed. It

13 one form of the old false suspension bridge already alluded

io (§ 34), with the difference that the top member replaces

the horizontal resistance at the point* of support. The
defect of this truss is that two ties supporting any strut

except the central one are of unequal length , eipahsiOD
•r extension, consequently, affects these unequally. It is

inferior to the Fink truss.

/
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Bpectively ; and w^ and w^ the proportions of the load on
AB borne by B and A respectively. Then draw the line

of loads DEFGH as sketched (fig. 89a). From E and G
draw lines parallel to AC and AB respectively, meeting in

<d. Join OD and OH. OD and OH represent in magni-
tude and direction the thrust on C and on B. OF is the
stress on the pin at A. These thrusts being known, the
stress on each member of each frame can be easily com-
puted by a reciprocal figure or otherwise. This form is

only inferior to the true framed arch or suspension bridge
inasmuch as it is incapable of balancing the thrust due to

the passing load on neighbouring spans. It is superior to

the framed arch and suspension bridge inasmiich as it can-

not be strained by any change of temperature.

VII Substructure.

§ 64 Preliminaii/.—The substructure of a bridge com-
prises the piers, abutments, and foundations. These por-

tions of the bridge usually consist of masonry in some
form, including under that general head stone masonry,
brickwork, and concrete. Occasionally metal work or

woodwork is used for intermediate piers.

\VTien girders form the superstructure, the resultant

pressure on the piers or abutments is vertical, and the

dimensions of these are simply regulated by the sufficiency

to bear this vertical load.

When arches form the superstructure, the abutment
must be so designed as to transmit the resultant thrust to

the foundation in a safe direction, and so distributed that

no part may be unduly compressed. The intermediate

piers should also have considerable stability, so as to

counterbalance the thrust arising when one arch is loaded

while the other is free from load.

For suspension bridges the abutment forming the

anchorage must be so designed as to be thoroughly stable

under the greatest pull which the chains can exert. The
piers require to be carried above the platform, and their

design must be modified according to the type of suspension
bridge adopted. When the resultant pressure is not
vertical on the piers these must be constructed to meet the

inclined pressure. In aiiy stiffened suspension bridge the

action of the pier will be analogous to that of a pier

between two arches.

§ 65. Stability.—When the magnitude and direction of

the thrust borne by a pier or abutment at the springing
are known, the stability of any series of masonry blocks

forming the pier or abutment may be studied by drawing
lines showing the direction and magnitude of the resultant

force on each joint. This may be done as for the voussoirs

of an arch. The thrust on the upper block may be con-

pounded with the weight of that block, the resultant com-
pounded with the weight of the next, and so forth, until the
direction and magnitude of the thrust on the rock or earth

foundation is determined.

A better method of making the dramng is shown in fig. 91 ;

find the centre of gravity C, of block 1, the centre of gravity C„ of
Mocks 1 and 2 treated as a single mass, similarly C,„ for blocks 1,

i, and 3 Lot AT be the direction of the thrust on the top block,
and C,B, a vertical line though C, cutting AT in B, ; let B,D, be
the diiection of tlie resultant of (, the thnist acting in the line AT,
and w, the weight of the first block acting in the lino C,B, ; and
let D, be the point where the direction of this resultant cuts the
first joint; similarly let B„D„ be the direction of the resultant of <

and the weight w, + w„ of the first two blocks; B D„, the direction
of the ro.iultant of t compounded with the weight w, -t- w„ + u>,„ of
the three first blocks, &c., &c. This method of proceeding gives
the direction and ni.ignitudo of each force and centre of prcs
sure D independently of the values obtained for the preceding
joints For stability the line BD must not make a greater
angle with the normaWto the )oint than the angle of repose ; and
the point D muet nowhere fall beyond the edge of the joint ; f.ir

ew-ength and safety the point D might be required to fall within

the middle two-thirds of the joint, or within the middle three-

quarter^i The theory by which the joints furthest from the centre

of pressure would open when the centre of pressure leaves th'

Fig. 91.

middle third cannot apply to such a structure as a masonry abut
ment, all parts of which are bonded together. Professor G. Fuller

calculates the thickness of abutments by the following empirical
rule, deduced from many practical examples:—Let e — half tb«
span in feet ; d = versed sine in feet ; ( = thickness of abutment at

springing ; then, for flat arches, in which the span does not exceed
150 feet, and the ratio of the rise to the span is not less than US,

we may write t="17 ( ; -f rf j . From the springing to the base

the abutment may have a batter of 1 in 4. This gives an abutment
the cubic capacity of which will be sufficient, but it may with ad.
vantage be divided into abutment proper and counterforta ; in semi-
circular .irches t should be taken as the thickness of the abutment
at a height above the springing equal to two-thirds of the radius.

The maximum intensity of stress on the stone at the edge F might
be approximately found by the theory explained in § 8. This
theory finds a useful application in calculating the maximum intea*

sity of stress which a given foundation might produce on the earth

.;u>-

wr- -s

Fig. 92.

or rock supporting it. Thus, let the section of the foundation under
consideration be 1 foot in breadth, 8 feet in length from F to 0,
as shovrn in plan, fig. 92 ; let the centre of pressure D be 2 fert

from FF, and let the total resultant thrust be about 16 5 tons, iii-

ci::Md so that the horizontal component is 4 tons and the vertical

component 16 tons, then the mean vertical intensity of pressUK

fier square foot is V = 2, and the maximum intensity along the

ine FF, is by equation 2, § 8—

2Jl + (4x2x^^2} = 6.

this maximum intensity being 2J times asgreat as the mean intensity.

Obviously, although for the sake of appearance the courses of

masonry in the abutment of an arch may be left horizontal in th«

face, the stability is increased by inclining them at a proper anglt,

so that they lie normal to the thrust.

The stability of abutments may be tested by taking

moments round points in the joints selected as the points

beyond which the thrust must not come. The same
methods apply to the anchorages of suspension bridges,

and to intermediate piers, which are intended to take •

given horizontal thrust. When metal or wooden piers are

adopted their weight will generally bo insignificant, and
such as may be neglected in calculating their stability.

Metal-work piers or wooden piers usually consist ol

wrought or cast-iron frame work, and the stress on each

part of the frame, as well as the resultant stress on the

foundations where each upright member reaches it. is
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easily calculated by the method of reciprocal figures or

•therwise.

Occasionally metal piers are continuous metal structures,

such as cast-iron cylinders. The maximum intensity of

stress can then be calculated by resolving the thrust on

the upper part of the pier into a horizontal and a vertical

component, calculating the bending moment produced on

each horizontal cross section by the horizontal component,

and adding the intensity of stress caused by this bending

moment to the mean intensity caused by direct compression.

The manner in which any metal-work pier is held by its

foundation against a bending moment will require special

consideration ; the resultant pressure should always fall

well within the base.

§66. Practice.— In the design of the usual masonry bridge

the thickne.ss of the pier is generally determined by practical

considerations. In small arches the pier is made thick

enough to allow the two rings of the two abutting arches

to spring from the pier without interfering with one

another, a clearance of about half a bnck being often

allowed between the two rings. In larger arches the piers

will generally be found to vary in thickness from jth to ^th
of the span, with a slight batter (i.e.. with walls spread-

ing outward towards the base) In very old bridges

»iers are sometimes found equal in width to the open-

ing of the arch. In large bridges, or with very high

^lers, care must be taken that the pressure i)er square

foot on the masonry or foundation does not exceed a safe

value. The bnckwork in the piers of Charing Cross bridge

13 subject to a compression of 9 tons per square foot

four or five tons is a much more usual load. Eigni

tons per square foot may be considered a maximum for

mbble stone-work, and perhaps 20 tons for the best dressed
^

ashlar. Strong concrete may be trusted with Stons , firm
j

pock foundations with 9 tons, soft sandstone with 2 tons,

and firm earth with from 1 to 1 i tons. The depth of the

first course below the surface (on dry land) should not be

less than 3 feet in sand and 4 feet in clay.

When framework, either of wood or iron, is used as a

Sier, care must be taken by cross-bracing to provide against

le effect of wind and vibration.

§ 67. Site.—The site proposed for a pier must be carefully

examined by borings ; the ground should be uniform, for

if a pier rests partly on one formation and partly on another,

mnequal settlement will certainly occur, even 'f the weaker

formation be such as would have been amply strong enough

to bear the pressure had the pier been whoUy founded

pon it. Solid rock may be considered the best foundation,

but where rock is broken up by cracks or other inequalitiee

it is inferior to such formations as uniform gravel, chalk,

and some kinds of sand and clay. These foundations may
be described as incompressible. The worst foundations

are afforded by those formations which can be compressed

er squeezed out sideways by the imposition of weight.

Muddy earth, certain clays, and certain sands are of this

mature. Alternate beds of stone and slippery clay are very

reacherous. The foundation should be dressed level so

that the masonry may everywhere start from the same

keight, and therefore settle equally. Unavoidable in-

equalities are better filled up by concrete than by masonry.

For foundations in water it is very important that the

ground should not be such as can be scoured away by the

current or wash of the water
; many bridges have failed by

the undermining of the piers due to this cause. Special

precautions, to be presently described, must be taken

against the effects of the scour if the soil itself is not of a

sufficiently resisting nature. The piers must be so placed and

formed that the obstruction to the flow of water may be as

small as possible and the effect which the piers will have

to altering the level of the stream above and below the bridge

must be considered. Data as to the maximum fiooa waters

to be provided for must be examined ; and provision must
in some climates be made against ice. by suitable cut- waters

or fenders, an example of which is given in fig. 93, showing
a pier of-the Victona Bridge, Montreal

-«nt=s^^

Flo 93.—Side Elevation and Plan of Pier.

§ 68. Mode of Founding in Water.—The chief difficulty

met with by an engineer about to erect a large bridge over

a deep stream is to secure a sound foundation for the

piers. The following are some of the principal methods
of building piers m or under water :

—

Cofferdams.—Cofferdams are embankments or dams which
surround the site so as to exclude the water from it They
are formed in general by driving two rows of piles round
the site so as to enclose between them a water-tight wall

of clay puddle , in depths of less than 3 or 4 feet, where

there is little current, a simple clay dam may be used. In

greater depths, the timber walls consist of guide piles at

intervals, with some form of sheet piUng between them
,

in extreme depths the timber walls may be composed of

stout piles driven m side by side all round. Th* dam
must be sufficiently strong to bear the pressure of the water

against the outside when the space en'"losed has been

pumped dry. Rankine states that the common rule for

the thickness of a cofferdam is to make it equal to the

height above ground if the height does not exceed 10 feet,

and for greater heights, to add to 1 feet one-third of the

excess of the heigbt^^bove 10 feet. The " Cours de Fonts
"

at the school *of the Fonts et Chaussdes, states that a coffer-

dam need never be made of greater thickness than from 4

to 6 feet, as the intenor can always be sufficiently stayed

inside. This method of founding is now seldom practised
,

it is costly and causes great obstruction in the stream.

Causons.—Some foundations have been constructed as

follows :—A level or nearly level bed was prepared in

the stream by digging or by driving piles and sawing off

the heads at a uniform depth , a huge timber box, called

a caisson, was then filled with masonry, and sunk on the

foundation thus roughly prepared. This method is now
abandoned It was peculiarly liable to danger from the

scour of the stream. The name caisson is also sometimes
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applied to a mere frame with woodea waDs which is floated

to the site of the piei', and there sunk so as to form an
enclosure, inside which concrete can be shot and can set

undisturbed by the wash of the water.

Concrete in a shell is a name which might be applied to

all the mathods of founding a pier which depend on the
7ery valuable property which^ strong hydraulic concrete
possesses of setting into a solid mass under water. The
required space .is enclosed by a wooden or iron shell; the
soil inside the shell is removed by dredging, or some form
of mechanical excavator, untO the formation is reached
which is to support the pier ; the concrete is then shot
into the enclosed space from a height of about 10 feet, and
rammed down in layers about 1 foot thick ; it soon con-
solidates into a permanent crti^cial stone.

[sUBSTEUCTtJEE.

of the'

^H- 9*- Fig. 94a.

unless of small siie or very strong form, requires to be
braced to meet the outward pressure of the concrete. The

Fia. 95.—Caisson used for a Bridge over the Cher.

concrete used for this purpose is often called b^ton, to
distinguish it from inferior mixtures used for foundations
on land. It may consist

:>i angular stones IJ ii'.io'.....^

to 2 inches diameter,
mixed with strong hy-
draulic mortar in the
pioportion of from one
to twff volames of stones
with one of mortar; the
final volume may be
from I to I of the un-
mixed matenals. B^ton used at Biarritz consisted of one

brll ^ '""'I!.''
'"° P'^^'^ «and, and three parts

io^n!L f.'
"^ ^'°°^ °°« P^rt rich lime, two^pozzuSlana, three parts broken stones.

fillinf o ^l'°^8^ .faction of foundations constructed by

T.V\ ^-T^"^^^ ^f
^'°'' ''^°"^ ^y large stones heaped mund

the outside, part of the loose earth having been^emoved
*>y digging. Fig. 94a shows the manner in which the

Fig. 95a.

concrete foundation was finished after removal
temporary external wall shown in fig, 94.

Figs. 95 and 95a show a longitudinal elevation and
cross section of a wooden shell, or caisson without a
bottom, intended to be sunk to receive concrete. Cast-iron
guide piles and sheet piling are also used for this class of
foundation.

Castriron tuhular skelU are now frequently employed

;

the tube forms a large hollow pile, which may descend int«
the ground by its own weight, or by added weight while the
soil inside is removed by some kind of dredge or excavator,
such as Milroy's, worked from the surface. When the
lower edge of the shell has penetrated the formation to b^
used as a foundation, the water inside may be pumped out if
the soil forms a water-tight joint, or the shell may simply be

filled up with cencrete shot into tha
enclosed water. The piers of Char-
ing Cross bridge (fig. 96) were con-

structed in, this way; the excavation

_ inside the. tube (14 feet diameter),
was carried on by divers with helmets
until the shell had entered a few feet

into the London clay. The water
was then pumped out and excavatior.

cpntinued ; the cylinders were loade;

with about 150 tons to sink them to

the final depth.

Compressed air is now very geae-

rally employed inside a metal ehel'

for those foundations in which the

excavation requires the presence oi

workmen at the bottom of the shelL

The metal shell is open at ''the

bottom, but air-tight and water-tight

. at all other points ; there is a chamber
called an air-loch at the upper part. This " air-lock" serves

for the exit and entrance of the workmen and material*}

the air in this compara-
tively smaU space, is

lowered to the pressure of

thf atmosphere before the

chamber is opened for the

passage of men or materials

to the open air ; the air is

again compressed in the

air-lock before it is opened
for communication with the

' >body of theishell in which
the air is permanently kept
at such a pressure as will

'keep the water down to the

required level The shell

thus acts as a diving bell

acts. It is found that men
cannot in general be safely

employed under a greater

pressure than two atmo-
spheres above the ordinary

atmospheric pressure, cor-

responding to a depth in

water of about 65 feet.

The centre pier of Saltash

Bridge was, however, in

1855 by this plan carried

down to a depth of 87
feet 6 inches below high

water. Recently the
foundations of St Louis

bridge over the Mississippi

have b; the same method been established at a depth c'

Fio. 96.—Cylinder, Charing CrOiS
Bridge,
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110 feet from the surface of the water. Figs. 97 and

97 A show the pier of the bridge of ArgeuteuiL Excava-

tion was carried on in the

lower chamber, the roof of

which was very strongly built

)f metal, and served as the

foundation for masonry and

concrete built up round an

inner tube, serving as a pass-

ige for men and materials

•o the upper chamber and

air lock." This lock is

lormed of two concentric

ylinders of 39 feet and lOS
icet diameter respectively

(tig. 97a). The annular

space was divided by two

vertical partitions; the doors

of communication (which

were air-tight) were 1 'S feet

wide and 214 feet high. A
small engine worked the

hoist by a stufiing-box passing

through the shell. Asifetyi

valve is of course reqiired.

The upward pressure of the

air requires to be counter-

balanced by weights. In

the Argenteuil bridge this

necessary weight was afforded

by the masonry built in the

tube as the tube sank. This

plan seems preferable to the

method of loading the shell

externally with pig or railway Ffo.97.-Foandalions, Bridge of

uon. Frequently, owing to ArgenteuU.

the tenacious nature of the

toil, the water cannot be driven out below the tube, and

in that case a syphon must be provided passing out at the

top. The Argenteuil tube was sunk at a

mean rate of about 18 inches per diem.

This, method is not confined to cylindrical

tubes. Fig. 98 shows the method em-

ployed in building the piers of the bridge

at Kebl over the Rhine. In this case

four rectangular working chambers were

sunk side by side and bolted together

;

eacb chamber communicated with the

surlace by two air-passages, and one central elliptical passage

which remained full of water. This central passage served

for the exit of the excavated material. A mass of concrete

was built resting on the working chambers, ond contained

by wooden framework. The concrete was added at the

top above water as the foundations gradually sank. At
Mantes and Chalons wrought iron caissons, shaped like

the usual masonry piers, have been sunk by analogous

methods.

The method of sinking cylinders by compressed air was
invented by Mr Triger in 1841, and was first used on a

large scale by Mr Hughes at Rochester. The tubes at this

bridge were designed to be sunk by having the air exhausted

inside the tube, a system invented by Dr Potts.

§ 69. Piles are used either to enclose a space or to bear

part of the weight of a structure ; for the former purpose

1 wooden pile may be a round or square pointed piece of

timber, 6 or 9 inches in diameter and 8 or 1 2 feet long

Bearing piles may be of any dimensions which can practi-

cally be procured, and several lengths of timber are often

iointcd so as to form one long strut. The point is armed
^\\\\ metal, and the head protected by a metal ring, which

prevents it from spreading when struck by the rammer
which drives the pile. Bearing piles are usually placed at

a distance from centre to centre not less than 2 feet 6

Fig. 97a.

Fio. 98.—Foundations, Bridge of ReU on the Rbint.

inches or more than 4 feet ; 3 feet is a common distancb

The diameter of bearing piles varies from 9 inches to 20

inches ; a pile may be considered to be driven home

when, with thirty blows of a ram weighing 800 Ih and fall-

ing 5 feet, it does not move -Jth of an inch (Rankine). A
French rule gives as a limit \ inch motion with twenty-five

blows from a ram weighing 6 cwt. and falling 4 feet 3

inches. A pile which does not move more than this wili

bear from GOO to 1000 D) per square inch. This would

give a load of 50 tons for a 13-inch pile; if, as is more

usual, the load be only 8 or 10 tons for a 13-iuch pile, the

ultimate rate of descent may be three, four, or five times

as much as the above.

Files are used as foundations in those grounds which

are compressible, or which would be squeezed out from

jeneath masonry under the weight to be borne. The wooden

bearing piles are usually sawn off so that all the heads may bc

level, and a wooden grating or platform rests on the heads,

over which the concrete or masonry pier may bc built; in

other cases the piles come up for some distance into the

concrete. An external row of wooden piles is not unfre-

quently employed as a precaution against scour, but these

should always be further protected by a stone bank, which

will continue to protect the pier if the piles decay. A
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more thorough protection against scour is provided by cover-

ing the centre bed of the nver with a concrete or stone

Fio 99.—Aqueduct of Guitin over the Allier.

floor, as in fig. 99, representing a pier of the aqueduct

crossing the Allier at Gu^tin.

Cast-iron guide piles (usually hollow tubes) are used for

the same purpose as wooden guide piles. They may be cast

with grooves down one edge in which sheet piling is held.

Cas^iron and wooden piles are frequently used as part of

the open-work metal or woo'd'en framing of piers. In

situations where these pOes are not liable to injury by ice,

floating timber, or barges, this construction is very econo-

mical Fig. 4, Plate XIX. shows the Crumlin viaduct, with

piers -of this character, the construction of which vrill be

more fully described in paragraph 79
Fig. 100 shows the Portage bridge (234 feet high) epan-

Fio. 100. —Portage Bridge.

Theoing the Genesee River, in tne State of New YorK.
piers are large wooden frames.

§ 70. Screic piles are cas^lron piles which are screwed
into the soil instead of being driven m. At their end is

fixed a blade of cast-iron from two to eight times the
"•inmeter of the shaft of the pile , the pitch of the screw

varies from one-halt to one-fourth of the external diameter

of the blade. The pile is turned by lexers radiating from

its head. In one example of their use (Rankine) the pile

was screwed in by four levers, each 40 feet in length, with

eight bullocks hainessed to it. The screws were 4 feet 6

inches in diameter, and the working load borne by them
was 260 B) per square incL The piles were screwed from

20 to 45 feet deep in earth.

Ihsc piles have been used in- sand. These piles had a

flat flange at the bottom, and water was pumped in at the

top of the pile, which was weighted to prevent it from
rising. Sand was thus blown or pumped from below the

piles, which were thus easily lowered in ground which had
baffled all attempts to drive in piles by blows. In ground

which is of the nature of quicksand, piles will often

slowly rise to their original position after each blow.

§ 71. Wells.—In some soils.foundations may be obtained

by the device of building a masonry casing like that of a

well and excavating the soil inside ; the casiog gradually

sinks and the masonry is continued at the surface. This

method is applicable in running sands. The interior of

the well is generally filled up with concrete or brick when
the required depth has been reached, but in some cases a

mete floor or inverted arch would be preferable.

VI |T. ExisrPLES.

§ 73. The task of selecting a limited number of bridges

^

Fttt JOl.—Pons SubliclM.

which shall represent the gradual progress in the art of

construction and illustrate our present practice is one of

muc^ difficulty. Many very

adio'irable and interesting

structures must necessarily be

passed over in silence, and
space will not admit of full

details being given even of

those bridges which are noticed.

§ 73. Bridges built before

theyear 1000 a.d.—Herodotus

mentions a bridge erected by

Nitocns over the Euphrates at

Babylon. It appears to have

consisted of stone piers con-

nected by planking, which was
removed at night. The river

was diverted to allow the piers

to be built.

Semiramis.

The first bridge constructed at Home was called the Pout
Subliciui, or wooden bridge (suhlica meaning a stake or SabUiiiii

pQe). It is said to have been built by Ancus Slartius, and Bridg*.

rebuilt by the chief priests,"who from this circumscance

were called " Pontifices." Fig. 101 shows the design of

this bridge as restored by Colonel Emy (.Traiti de Cart
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dt la cliarpfnterie) from tha descriptions given in the his-

torians. This was the bridge defended by Horatius Codes.

329

the Rhine in ten days by Julius Csesar {De Bell. Gall. iv. 17),

Cross Section at Pier.

1 fi 1 ( n M
^- — — -^ -A
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Teverone. This bridge ^as blown up during the panic

caused by the approach of Garibaldi to Biome in 1867.

Fio. lOfi.—Bndga at St Chamas.

We see here, perhaps, one of the earliest examples of the

castle built to protect the bridge against an enemy or

to enforce payment of a toll,—the bridge and castle of

mediaeval romance.

§74. 1000 to 1300 A.D.—A very bold arch over the

Serchio near Lucca is shown in plate 58 of Hann and

Hosking's treatise, with the approximate date of 1000 a.d.,

but the authority for this date 13 not given. The span of

the arch is 1 20 feet, and the roadway, which stands at a

height of more than 60 feet above the water level, is only

9 feet wide ; in fact the arch is little more than a broad

wall. Owing chiefly to the excellence of' the mortar

employed, this arch withstood a flood which rofje nearly

30 feet above the springing of the arcL Ttjs structure

is pne of the many "Devil's Bridges."

In the year 1178 a famous bridge was begun ovar the Ar^oii»

Fio. 107.^Ponte Salaro.

Rhone at Avignon by Saint Benezet, the head of ore

of certain religious confraternities, which undertook the

building or repair of bridges during the Middle Ages,

and were called Fratres Pontis or Hospitalarii Pontifices.

The bridge was finished in 1188. Four arches still-remain,

and are remarkable in having an elliptical outline with

the radius of curvature smaller at the crown than- at the

haunch, a form which accords more truly with the linear

equilibrated arck than the modern flat ellipse with the

largest radius at the crown. A description and drawing

of tlus remarkable bridge will be found in the Dictionnaire

raisonnee d'Architecture of M. Viollet-le-Duc.

A religious confraternity, found'^d in the first instanceby

a certain Mary, the maiden daughter of a ferryman, is

said to have built a timber bridge near the site of the

0\A

LcndoD
bridge.

Fig. 108.—Old London Bridge

present London Bridge, but it seems quite uncertain when
che first bridge over the Thames was built. There is little

doubt, however, that it was of timber, and had frequently

to be reconstructed. Stow, in his Survey of the Cities of

London and Westminster, gives a description of the build-

ing of the first stone structure, commonly called Old Lon-

don Bridge, Plate XyilL fig. l.J

Heavy repairs were frequently necessary, anJ the timber

houses built on the bridge were often burnt down
;
yet the

main structure appears to have remained unaltered until

* " About the year 1176 tho stone bridge over the river TTianies at

London was begun to be founded by the foresaid Peter of Colecburch
(called pricit and chaplain before), ** near unto the bridge of timber,

but more towards the west, for I road that Botolph'a wharf was in

tbi Conqueror's time at tht head of London Bridge. Tho king
assisted this work, a cardinaL then being legato hero ; and Richard,
archbishop of Canterbury, gave one thousand marks towards the

foundation. Tho course of the river for the time was turned another

way about by a trench cast for that purpose, beginning, as is snp-

the beginning of this century. It does not seem improb->

able that Peter of Colechurch and Saint Benezet may
have been in communication with one another, both being

heads of religious bodies engaged in similar works at the

same time. Their letters to one another would interest

engineers. A French brother Isembcrt, from Saintes, sue

ceeded Peter as engineer for London Bridge.

Stow describes the partial rebuilding of the timl," r

houses in le^lS :

—

" The building was of timber, very substantial and beautiful, for

posed, east about Rotherhithe, and ending in the west about Patrick-

sey, now termed Battersea. This work, to wit the arches, chapel,

and stone bridge over the Thames at London, hiving been thirty-

three years in building, was, in the year 1209, Gnished by tho

worthy merchants of London— Serle Mercer, WilJiam Almaine,

and Benedick Botewrite, principal masters of work ; for Peter of

Colediurch deceased four years before the work was finished^ and
was buried in the chapel boilded on tho same bri'^^o ip the yew



toe noa=es were turee atones Uigh, bames fhe ceUua, whia «et«mtJun anJ between the peers, and over the houses were statelyplatforms leaded with raJs and ballasted about them, very com^

^n '^'nlTi^ r^°'
^"^

"f"^S ^ud enjoying so fine a prospect

XuTS.'^
"• ""^^ ^^'^ pretty little gardens »-,th

The passage betw.-,o the houses was made 20 feet •

pre-
viously ,t had b-u but 14 feet, and in some parts 12 feet.
Ihese beauti ul houses were burned in 1666, when they
were replaced by a still finer pile of buildings, with a
uniform roadway of 20 feet in width. Fig. 108 shows the
bridge as it appeared iu 1 700.

_
The piers varied in thickness from 25 to 34 feet, and

Z7JT ,?" '^'Z^ ^^ P''^'- '"^^'^^ '^•'"' thick planks

f«pr t =t f . o^'^' T°'"°^ '° '^' "^l"^^ varied from

L a\ u
'^' ^ ,'"'''*'• '^^^ ^'^°^^ waterway was 336

feet 9 inches, two-tbirds of the stream being occupied by

BRIDGES
Hill ceiicury This bridge U described
Hosking's Brid^Ls as having consisted o'' " a

331

in Uanu and
single arch of

1 10. H«f.—Croyland Bndge

J 75. 1300 to 17w A.D.-The strange triangular bridge

^iL II °a
^y " ''''S'°"= ^°^y- This structure

stands at the confluence of the Welland, the Nyne, and theCatwater drain
; three pointed arches, having their abut-

ments at the angles of an equilateral triangle, meet in the
middle, giving three watercourses and three roadways
Each arch has three stone ribs, and the nine meet in the
centre Croyland "triangular bridge" is alluded to in a
charter of the year 943 ; from the character of the masonry
the present structure is supposed to have been built in the
beginning of the 14th century. A bridge over the Trent
at Burton, 1534 feet in length, and consisting of 34 arches

Bernard"*
^^ " '^''^'°"* community under Abbot

Fig 110 shows the old bridge at Saintes as M. VioUet-:^Duc considers that it appeared towards the end of the14th century. The following description is abridged from
his Uutionnarre raisonnee d'Architecture .—

«iaeIJ",lfo''p^l"
appeared on the right shore of the river, on the

nnl . , ^"k°k'8 ''^ ^^°" °"' «»">« the Roman arch theupper par of which was crenelated dunnR the Middle Ages next on^e a,do of the town stood a tower of oval plan, througfwh^ch thi

tTebnX; FromT'r ,""!" ^"^u'"^
'""'^ close'd the end o

»f l,„?.?^ ? "l°
*"' e^'« *" '•'« Ko-nan <"-ch the bridge was

^t^a; S»T h
' r "" ^"^^ ''»;-«' «•>» great tower and the^ owtgates, ao that bv the removal of this part of the roadway all commumeation could te cut off between tC town and the tower a,"dlas between the bridge and the Faubouig

; moreover the paranets

Xn;;^t'^1.'
" ^'' '^^ garrison of L town couid'at JSTs'S.p

Clearly it was quite as important in those days to be able
to arrest as to faciUtate communication between the two
sides of the river.

The architects of the Renaissance showed great boldness
and originality in their designs. The largest arch known
to have been built spanned the Adda at Trezzo. constructed
by order of Bernab6Jiscooti, duke of Milan (latter hiilf of

.
Fio. 110.—Saintes Bridge.

gn.u.it, verj well constructed of stones in two course*the innermost 3^ feet thick in the direction of tt;radius the outermost 9 inches, the span at low water ".^,1

tht irlb "''?,?f
«°""="°'«'' 13 feet." The radius of

*- lO.O- i«3» 7l)l>-:~—J

Fio. 111.—Bridge over the Ticino at Pavia

The covered bridge over the Ticino at Pavia ifii/. Ill) ,,»,., i

was erected, under Gian Qaleazzo Visconti, about the end
of the 14th century. This bridge, which still exists, has
seven pointed bnck arches, each 70 feet in span and 64 feetm height; the depth of the arch ring at the crown is 5 feet
•j inches. The tympanum is pierced

; the bricks ustd iu
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'the arches are loimed to suit tnew iwsitioii, and are hollow

Pig. 112.—Bridge of Erioude.

w the biddle to diminish the weight. The roof of the

roadway is carried by 100 rough granite columns.

Fig. 112 taken from Montfaucon's Aniiquite expli/juie, Zncr^i*.

shows the old bridge of Brioude across the Allier in France.

Montfaucon and Seguin speak of this as a Boman work,

but Gauthey gives the date 1454 for its construction, and

names Gremer and Estone as builders without giving bis

authority. The design of the bridge appears to favour the

date given by Gauthey. The span was 183'73 Engliak

feet (Rennie, Proc. /.C..£'.), the arch was a segment of

a circle and the height 60 feet, while the width of the bridge

was only 1 6 feet. This bridge fell in 1822.

The bridge of the Rialto at Venice (fig. 113) wasRiuito,

begun in 15S8, Antonio da Ponte being the architect Veaic*

The span of the arch is 91 feet, the height above the water

level 24 feet 6 inches, and the width of the footway 72

feet. Erroneous statements are often met with that this

bridge was built from a design by Michel Angelo ; the

mistake has arisen from the misinterpretation of a passage

in thd works of Vasari. Rondelet, in hia Essai Sistoriqvz

mr U Pont du Rialto, gives a full account of the rivi-

Fio. 113.—Bridee of the Bialto, Venice.

designs submitted to the senate by Antouio da Ponte and

Pallidio.

Florence Fig. 114 stiows the singularly beautilul "Ponte della

Ponte deUa Trmitk," erected at Florence (15CG) from the designs of

AmmanatL Those who are curious in such matters mayrnniti

observe with interest the amended design for this bridge,

given in Hosking's Architectural Treatise on Bridge Build-

ing, p. 241, which serves to show how easily a noble

design may be spoilt by an alteration in the proportions ot

its parts.

Fto. 114.—Ponte della Triniti, Florence.

Pont Neuf,

Pans.

Llanrwet.

A fine bridge over the Ouso at York, erected in the reign

of Queen Elizabeth, was taken down some years ago ; it is

shoivn in fig. 115. The span of the largest areh was 61 feet

(Allen), and the rise 26 feet 3 inches

The well-known Pont Neuf at Pans was built In 1604

The design has no feature calling tor special remark. Fig.

116 shows the bridge over tha Conway at Llanrwst id

Wales, the design for which was furnished by Inigo Jones

in 1634. The middle arch has a span of 58 feet. The
structure is easily set in vibration, and is known as the

"shaking bridge." Further particulars concerning this

and many other old English bridges will be found ia

Smiles's Lives oj the Engineers, chap. iiL vol ii., edition

1874.

A bridge over the Senderud at Ispahan is described

as follows in Heck's Iconographic Encyclopcedia, with

illustrations .—" It (the bridge) is 2250 feet long, '120

feet high, and 156 feet broad; the middle way is 60 feet

broad, and the sideways are paved with marble, and the

lp"er lead through arcades, to which the ascent is by stairs

-s.o



KXAMPLSS.] BRIDGES 333

in the four towers of the bridge. The bridge has 29 on each face. The roadway is 1 1 feet wide over the centre

115.—Old Bridge at York.

arches of 50 feet span, and the pillars are 25 feet thick.

'

In the illustration the arches are Moorish, and the covered

sideways lofty, with 3 arches of small span over each

main arch of the bridge. The design is remarkably fine.

Heck calls it the bridge of Barbaruh, and states that it is

named from its builder, but it is of unknown antiquity.

All the bridges of Ispahan are said, in the 7tb edition of

the present work, to have been built utider Shah Abbas I.

(1585 t^ 1628).

Heck mentions a bridge at Loyang in China, said to

have a length of 26,800 feet, and another at Focheu
22,000 feet long, both from 50 to 70 feet wide.

§ 76. 1700 to 1817.—01d Westminster Bridge (Labelye)
and Old Blackfriars Bridge (Mylne), both of which have
now been removed, were built in the middle of the 18th
century. Their failure after so short a period was duo to

a defective system of foundation and to the increased

scour caused by the removal of old London Bridge.

The Pont-jr-tu-Prydd over the River Tafif near Newbridge
is shown in fig. 117. The arch measures 1 40 feet between
the abutments, and has a rise or versed sine of 35 feet.

The width of the soffit is 15 feet 10 inches at the springing,

diminishing to 14 feet 5 inches at the crown by six offsets

Fio. 116.—Llannvst Bridge, Wales.

of the arch. The arch stones on the face are 2 feet 6 inches

Fia. 117.—Pont-ytu-Prydd.

deep, the rest of the ring being mbble masonry. This

Fio. 118.— Half Truss of Wittingen Bridge

bridge was built by William Edwards, a self-educated

country mason. It was completed in 1750 after the failure

Fia. 119.—First Arch of Schaffhausen Bridge

of a similar structure, in which the weight of the hauncbes

was excessive and forced up the crown, the depth of which
was very small. This failure led to the adoption of the
pierced spandrils.

Fig. 118 shows half of the truss for the bridge of Wit- vyjuir; a.
tingen, built in 1758 by the brothers Gnibenmann, prob- '

"

ably the fintst specimen of a wooden bridge that has ever
been constructed ; th^ design might be analyzed as con-
sisting of a series of superposed trusses, as in fig. 87, which
represents the bridge at Schafi"hausen built by the same g^^^.
engineers or village carpenters. The Schaffhausen bridge hau«ea.
(fig. 119), destroyed by French troops in 1799, had two
openings, one of 172 feet and the other 193 feet. The
WittinfiCB bridge, burnt shortly afterwards, had a span

\
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of 390 feet, being the largest opening ever spanned by

wood.

Mr Smiles states that the first attempt to build a cast-

iron bridge was made in 1755 at Lyons, and that one of

Wnterloo

Bhdze.

Fin 120.—Coalbrookdale Bridge.

fbc arches «ai put together lu a builder's yard, but that

the project naa nlMiidoned as too costly. Mr Abraham

Darby, the owner of iron-works of Coalbrookdale, was Ccs'.trook,

the first person who actually erected a cast-iron arch, i^*^"

This bridge (fig. 120) crosses the Severn by a span of

100 feet, near the town of Ironbridge, which has sprung

up in the neighbourhood. Each of the ribs consisted of

two pieces. The design is a bcld and original one, and

has been practically successful. Wearmouth Bridge, com-

pleted in 1796, is an arch built of open cast-iron panels,

acting as voussoirs ; the span is 23G feet, with a rise of

34 feet ; the springings begin 95 feet above the bed of

the river ; and the width of the bridge was 32 feet. It

contained 214 tons of cast-iron and 46 tons of wrought

iron. The name of Thomas Paine, the well-known

auth )r, has been associated with the design of this

br'jge, but Mr L. D. B. Gordon (first Professor of

Engineering m Glasgow) assures the writer that after

careful investigatiou he finds that Rowland Burden, mem-

ber for the county, was engineer, architect, and pa}'maatei

for this remarkable bridge. It was repaired and widened

by Robert Stephenson in 1858. The bridge erected by

Fio. 121.—Cast-Iroa Bridge at CraigeUachie.

TeUorU at Oraigellachie (fig. 121), over the Spey, in the

beginning of this century, shows a great advance in the

conception of what was the safest form in which to apply

cast-iron to an arch.

§ 77. 1817 to \8ib.—London Bridge and Waterloo

Bridge.—London new bridge (fig. 40, supra, and Plate

XVIil. fig. 2), is as fine an example of the modern stone

arch bridge as can be found. The shape of the arches,

the variation in their span, the slight curvature of the

roadway, and the simple yet bold architectural details, are

combined so as to produce a singularly beautiful structure.

It is now insufficiently wide for the traffic it has to convey,

but all who value beauty must earnestly desire that it may
nut be disfigured by having overhanging footpaths fitted to

it as has been frequently proposed. London can well

afford to pay for newjsridges, but can by no means afford

to part with a single object of real beauty.

The design was made by Mr George Rennie, and the

acting engineer was his brother. Sir John Rennie The
centre arch has a span of 152 feet, and rises 29 feet 6 inches

above Trinity high water mark; the arches on each side of

the centre have a span of 140 feet, and the abutment arches

130 feet. The total length of the bridge is 1005 feet, its

width from outside to outside 56 feet, and height above low

water 60 feet The two centre piers are 24 feet thick, the

exterior stones are granite, the interior, half Bramley Fall

"'id half from Painshaw, Derbyshire.

The voussoirs of the centre arch (ojI of granite) are 4 feet

9 inches deep at the crown, and increase to not less than

feet at the springing. The general depth at which the

foundations are laid is about 29 feet 6 inches below low

water. Seven years and a quarter were spent in the con-

struction of London bridge, which was opened in 1831.

The total cost was XI,458,311, but the contractor's tender

for the bridge alone wa« £425,081.
Waterloo Bridge, Plate XVI II. fig. 3, is another fine

structure of the same character (1817).
Inliodiiclion of SnspeTtsion Bridges.—It will be ob-

^ived that from the earliest a^es in which ws have records

of the construction of permanent bridges until very lately,

the stone or brick arch has been the structure princi-

pally relied, oii. Timber bridges more or less permanent
have also been employed for great spans, as in the noble

bridges erected by the brothers Grubenmann (1757);

and after the construction of the bridge at Coalbrook-

dale (1777) cast-iron was not unfrequently employed
in England. The theory of the metal arch was, however,

very imperfectly understood, and the great metal arcn of

Southwark bridge (completed 1819), Plate XVIII. fig. 4 SosiJivirt

(largest span 240 feet), is little more than a heavy and B»«^«

wasteful imitation of a stone ring. By the use of timber

or cast-iron instead of stone, the opening which a bridge

could span was, however, somewhat increased. An immense
stride in this direction was made when suspension bridges

were introduced. A bridge of this kind over the Tees, 70 'Ha
feet in length, was built in 1741 for the use of miners. Bridge

Similar bridges are also said to have been used by Mr
Finley in America, but the introduction of the modern
suspension bridge practically dates from about 1 820. (Gala- Gala^tiic

shiels bridge, 112 feet in length, was constructed in 1816,

also a bridge of similar dimensions at Peebles over the ftMn
Tweed). In 1819 Telford began the construction of the

Menai suspension bridge (Plate XIX. fig. :j), i'. which the Veaf
span of the catenary is 570 feet and the dip 43 leet iLo £ii«.

'

success of this structure led to the construction of many
other large suspension bridges, as at Fribourg (span 870
feet), Hammersmith (span 422 feet), Pesth (span 666 feet).

This form of bridge was not, however, found suitable for

railway traffic ; and on the introduction of railways engineers

were for many years dependent on stone, brick, or cast-iron

arches.

§ 78. Britannia Bndge, 1845.—The design by Robert Briu-.m
Stephenson of a bridge to carry the Chester and Holy- Eric^i-

head Railway across the Menai Straits led to a complete
revolution in engineering practice. Mr Stephensor'-
first conception was that of a tube partly car jed b^
chains. This would have practically been a su ipension

bridse stifi'ened b; a girder. Under Mr SteDhcnson's direc-
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tiuDS, expeiiments and caua^tiona on the strength and
best form of tubes were made by Mr William Fairbaim

(Sir William Fairbaim) and Mr Eaton Hodgkinsoa In the

course of the experiments it was found that the tube could

be made self-supporting over the desired span of 460 feet

;

and in consequence of this discovery the Conway and Menai
tubular bridges were built, being the first great example^

of properly designed girders. Some disputes arose as to

the real inventor of these bridges. Sir William Fairbairn

justly claimed the great merit of first perceiving that the

girder might be self-supporting. Mr Hodgkinson had,

perhaps, the smallest part in the design, but the shares

of Fairbairn and Stephenson respectively cannot be very

rigorously apportioned ; nor is this now of much conse-

rio. 122—Britannia Bridge (Cross Section of Tubular GirderV

quence. Both engineers were men of extraordinary merit,

and co-operated in producing the great revolution in prac-

tice which has led to the adoption of the wrought iron

girder as the most common type of bridge. The first

train passed through the Britannia Bridge in 1850 The
following description of the structure appeared in the 8th
edition of the present worlc. It will be seen that this de-

scription 13 to some extent a defence of the design against

criticisms asserting that the structure was unnecessarily

heavy and costly. It is true that a considerably lighter

bridge could now be built, but some prudence in intro-

ducing so great a novelty was certainly commendable.
" The Britannia Bridge which carries the Chester and

Holyhead RaUway over the Menai Straits (figs. 1 22 and 123,
•aiiJ Plate XIX. fig. 1 ) consists of two independent continuoa'

wrought iron tubular beams, 1511 i'eet in length, and weigi.

ing 4680 tons each, independent of the cast-iron frames
inserted at their bearings on the towers. They are 1 5 feet

wide, and vary in depth from 23 feet at the ends to 30 feet

at the centre. They rest on two abutments and three towers
of masonry at a height of 100 feet above high water. The
roadway is laid along the bottom, viz., one line of rails iu

each tube. The centre or Britannia tower, which is alto-

gether 230 feet high, is built on a rock in the middle of

the Straits. The bridge has thus four spans, viz., two
spans of 460 feet over the water, and two spans of 230
feet over the land. On each side the weight of a single

span of 470 feet is 1587 tons, and of a span of 242 feet

630 tons. These tubes repose solidly on the centre tower,

but repose on roller beds on the land towers and abutments.

Now, these gigantic dimensions are by no means the only

remarkable features in this work. The opponents of the

Holyhead Road had imposed conditions on the Chester and
Holyhead Railway which were thought msurmountable

with- respect to this bridge. The navigation was not to be

interrupted—no scaffolding could thus be used—and the

clear height of 100 feet was to be retained throughout,

—

^-j H-
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whicir "on more than ona occasion did actually threaten

their entire destruction. The stiffening frames and gussets,

which in an ordinary girder would have only been neces-

sary at the ends, became therefore necessary throughout the

whole length, and even the top and bottom were consider-

ibly modified, aS it ja evident that while overhanging the

pontoons on each end to the extent of 70 feet, the top,

instead of being in compression was thrown into extension
,

the weight of the tubes was consequently much increased

by these arrangements. Again, they had to be raised by

being suspended freely from four chains. Provision for

thiB suspenaioa from such limited attachment had also to

be made of a totally opposite character from that made for

their vertical support when on their bed ,
and, ultimately,

when raised to their place, they remained no longer inde-

pendent beams, but were converted into continuous beams,

parts before m tension being now thrown into compression,

and ma versa , while the ends which were before subject

to no horizontal strain were now exposed to greater strain

than even the centre of the span. And, last of all, during

th? act iPf raising one of these enormous masses, the press

1.SXAUPLES.

from which it was- sospenaea burst, and one end of the

beam fell through a space of no less than 9 mches on to a
loose uneven heap of planks oeneath it, bulging in the

bottom plates, breaking all the castings, distorting seriously

the sides and stiffening frames , while the broken press

itself, which descended from a height of about 100 feet

above, broke through the top plates and completed the

cripphng of the whole section of support. It may surely

be doubted whether anything but a tube could have stood

such unexampled violence ; and in proportioning the parts

of a structure destined for such usage, the mere considera-

tion of the strain to which as an ordinary beam it would
be subjected, formed but a part of the problem ; no direct

comparison can therefore be made between the weight of

this bridge and an ordinary beam. If this were the case

with the large spans, it is still more so with the small

spans of 230 feet, which as simple beams would weigh onJv

230 tons each, whereas their actual weight la 650 tons.

But It must be borne in mind that as regards the bridge

itself these small spans were not required at all, and that

they were merely designed and used as counterpoises for

Fio. 124.—Elevstion of Bowstring Aich, High-Level Bridge, Newcastle

(he Urge tubes, for the important purpose of converting

them into continuous beams by their overhanging weight.

3y examming their detail, it will be found they are

designed solely for this special purpose, their use as beams

being made entirely subsidiary.

" Some misapprehension exists on the object and import-

ance of the cells of which the top and bottom of these tubes

IS composed. TJiese cells are rectangular, there being eight

of them in the. top and six of them in the bottom, and they

run throughout the bndge. With respect to their import-

ance, it must be observed that the whole section of the top

of the Bntannia tube at the centre is 648'25 square mches,

and of the bottom 58543 square inches, and that the tube

IE 15 feet wide , the thickness of a single plate to ensure

this section would therefore have been 2 7 inches for the

top, and 2 '3 inches for the bottom , and had such a plate

been procurable, nothmg better could have been desired,

and the cells would be unnecessary. Such a thing, however,

is evidently impossible, and the engineer in this, as in

numberless other details, bad to adopt what he could obtain ,

FlQ. 125.—Plim of Bigh-Level Bndge, Newcastle.

now the arrangoment of the plates in cells lo almost the

only conceivable arrangement possible for obtaining the

required section, allowing access, at the same time, to every

part for construction and future maintenance. This alone

led to their use in the bottom of the tube, where their form
was totally ummportant. With respect to the top, however.

It was of great importance, since thick plates could not be

had, to ascertam the best form of cell for resistance to

compression that could be devised with thin plates, ii

senes of valuable experiments by Mr Eaton Hodgkisaoo
led to the use of the rectangular cells as actually used, not

because, such form presented any pecuhar advantage over

any other form, as some have imagined, but because these

experiments demonstrated that cells of that magnitude and
thickness were independent of form, and are. crushed only

by the actual crushing of the iron itself , under these

circumstances, the square cells were used as the best practicfi

method of obtaimng the sectional area required.

" Similar misapprehension also exists as to the considera-

tions winch led to the rectangular form of the tubes
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themselves. Now, the reaiJt of direct experiments made
with round, oval, and rectangular tubes—there being pre-

cisely the same section and weight in all three, and, con-

sequently, different depths—was, that the circular tube was
the weakest, and the oval tube the strongest, the rectangular

form being intermediate. The oval tube was, indeed, first

studied with a view to its use. Its form, however, was
not favourable —neither for its actual construction, nor for

its c.'cnection with the suspension chains which were

Fio. 126.—Newark Dyke Bridge.

originally intended to^be jised in the erection ; and practical

ronsideration-s, in this case, also compelled the use of the

Fio. 127.—Section of Newark Dyke Bridge.

rectangular tube. It must also be remarked, that the

result of experiments made on round, oyal, and rectangular

wrought iron tubes, when reduced to the same depth and
compared, was in favour of the rectangular form, although
within ordinary limits the form was not proved to be a
matter of very great importance. It may be added, that

I

this bridge has now been in use six years, that the deflection

has been carefully tested, from time to time, with the

:tmo8t precision, and that not the slightest perceptible

jcrease has taken place during that period. The care with

which the painting has been attended, and the protection

afforded by the roofjiave also entirely preserved it from
the slightest damage, by"'oxidation ; and it is difficult tj

conceive that even the lapse of centuries can in any way
affect such a structure, or to doubt that it will remain one
of the most durable, as it certainly is one of the most remark-
able monuments of the enterprise of the present century."

§ 79. Newcastle High-Level Bridge. Newark Di/ke Bridge N'ewcastje

Crumlm Viaduct.—The High-Level Bridge, at Newcastle Higli-L«i!l

(figs. 124 and 12.5, also Plate XIX. fig. 3} is'a'fine example
''"'^e.

of the true bowstring arch, in which there is no cross

bracing. This bridge is also described at gr^at length in

the 8th edition ; but the type cannot be recoijimended for

imitation, being essentially more expensive and heavier than

a true girder. The bridge was opened by the Queen in

1849. The design was therefore made almost at the same
time as that for the Britannia Bridge, and is chiefly inter-'

esting as showing a transitional form intermediate betweei^

the arch and beam. The' bridge has six spans, each of

125 feet, and the superstructure is supported on stone piers

and abutments, the height to the soffit above high water

being S3 feet. The arched ribs are cast-iron, and the ties

wrought iron. 4728 tons of cast-iron and 321 tons of

wrought iron were employed in the superstructure. There
are two roadways, the carriage roadway passing under the

railway. The bridge cost £243,000.
The solid or continuous plate girder soon led to the in-

troduction of open frames, designed on similar principles.

Newark Dyke Bridge (the earliest example of a Warren Nf»ark

girder bridge) carries the Great Northern line over a Dyke

branch of the Trent near Newark. It was erected (1851- ^^'^^

53) under the direction of Mr Joseph Cubitt from the

designs of Afr Charles Wild.

This bridge (figs. 126 and 127) consists of four inde-

pendent girders, viz., two for each line of railway. The
roadway is beneath the girder. The top flange of each girder

consists of a series of cast-iron pipes butting end to end ; the

lower flange consists of

wrought iron links, and the

flanges are connected by
diagonals forming a series

of equilateral triangles, and
these diagonals are alter-

nately struts and ties The
ties are formed of wrought

iron ; and the struts of cast-

iron the length of each side

of these triangles is 18 feet

6 inches

The length between the

supports is 259 feet, and
the depth, from centre to

centre of the joint pins is 16 feet. The clear span betweeo

the abutments is 240 feet 6 inches.

The weight of iron is 244 tons 10 cwt., of which 106
tons 5 cwt. is wrought iron, and 138 tons ^ twt caatr

Fio. 128.—Part of Cmmlin
Viaduct.
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iron, to which atoit be added 50 tons for the platform,

making the total we\ght of each bridge 294 tons 'lO cn-t.

The cu3t, exclusive of the masonry of the abutments, and

of the permanent rails, but inclusive of the staging for

fixing and the expense of testing, was £11,003.

The Cfumlin Viaduct, begun in 1853, and completed in

1867 (fig 4, Plate XIX.), is a fine example of the Warren

girder ; it was erected on the Taff Vale Extension Railway
under Messrs Liddell and Gordon as engineers, by Mr
T. W. Kennard as contractor. The following description is

compiled from that given in Mr Humber's work •—Tha
length of the bridge is 1800 feet, divided into two parts,

one consisting of seven spans o( 100 feet, and the other oi

three similar spans. The greatest height of the road-wa'.

^

I
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collectively to an area of G9 square inches. They aro

secured to a cast-iron anchor plate, by a pin 3i inches

diameter. Frcto the fourth link the chain curves, and the

section is gradually increased to an area of 93 square

inches. There are two towers at each end of the bridge,

based upon a mass of masonry 60 feet by 20 feet, which is

pierced by an arch 19 feet wide, forming the entrance to

the lowec roadway. The towers are 60 feet high, 15 feet

square at the base, and 8 feet square at the top.

" Above the floors are 64 diagonal stays, extending from

the saddles to the suspenders, amongst which they are

equally distributed; they are formed of wire-rope Ifth

inches diameter. There are also 56 stays attached at their

upper extremities to the soffit of the bridge, and at thei?

other ends well anchored to the rocks below. The super-

structure is thus tied down as well as suspended, and all

undulations directly resisted.

"The bridge was commenced in September 1852, and

opened for traffic in March 1855. The total cost was

£80,000."

The use of two chains of different versed sines ia certainly

a defect in this design.

There are several other suspension bridges in the United

States of great span, e.g., Cincinnati, 1057 feet; Brooklyn

1600 feet.

§ 81. Saltash, Victoria, and Coblentz Bridges. Fink Truss. Saltasb.

—Fig. 131 shows one span of Saltash Bridge erected by

Fia. 131.— Span of Saltash Bridge.

Brunei. The span is 455 feet. The pier is a column

or circular pillar of solid masonrj", 35 feet diameter and
96 feet high from the rock foundation to above high-

Via. 132.—Fink Truss.

water mark. Upon this are placed four octagonal columns

of cast-iron, 10 feet diameter, carried up to the level of

the roadway, which is 100 feet above high-water mark.

The Victoria Bridge over the St Lawrence at Montreal

is a tabular bridge of great length (7000 feet), chiefly
Montreal, remarkable for its ice breakers, shown in fig. 93.

Fig. 132 shows some details of a Fink truss as used in

Viotoria

Bridge

America. The mode of computing the stresses on this

truss has already been explained in § 59. All the struts

are cast-iron tubes.

Fig. 133 shows one of the wrought iron arches of a Coblonu

bridge over the Rhine at Coblentz. The bridge consists

of three spans of about 315 feet each.

§ 82. St Louis and [llinois Bridge.—The St Louis and St Loaii

BrUige.

Fio. 133.—Arch of Bridge at Coblentz.

Illinois bridge over the Mississippi (fig. 5, Plate XVIIL) is

the finest example of a metal arch yet erected. It is

described as follows by Sir Charles A. Hartley who visited

it in 1873 :—
"The Mississippi at St Louis is confined to a single channel

1600 feet wide and 8 feet deep at extreme low water by an embank-
ment or levee on the Illinois side, which is carried up to the level

of extreme high water, at which time the width is augmented to

2200 feet. Both shores are revetted below the low water, some with
rubble stones^ and protected by the wharf pavements above that line.

The extreme range between high ahd low water is 41 feet. Owing
t3 the narrow gorge through which the whole volume of the Mis-

sissippi flows the variations in the bed of tlje river are very great.

Captain James B. Eadi, M. loit. C.B., th? distinguished engineer

who designed the bridge and superintended its construction,informed

the author that a rise of 13 feet less than high-water mark caused

a scour of 18 feet, and that in the freshet of 1870 the scour reached

a depth of 61 feet below Icw-wp.ter mark alongside the east pier.

These facts induced him to believe it possible that the scour, at

times of extraordinary high flood, might extend even to the rock

itself. He therefore determined to establish the piers and abut,

ments on the rock ; and this was done by means of caissons provideil

with air chambers and locks at depths for the east pier and east

abutment reaching 136 feet below high-water mark, or 110 feet

ftom the surface of the water where the foundation work was
actually performed. This feat, which was satisfactorily executed in

1870-71, is quite unprecedented in the annals of engineering.

The piers and apntments are composed of coursed rubbid

masonry np to low-water mark. A>-ovc this level they are faced
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with grey granite from the Staw of Maine, which cost £10 per

ctihic yard m situ. The inlenor of the work is of magDusian linie-

6lone, The massive appearance of the granite rock facing is very

striking.

The contract pnces, and the total quantities of the steel and iron

^rk required for the bridge, are as follows —

2,500 tons of steel, at £60 per ton . )

600 ,, wionght iron, at£40 perton > of 2000 lbs

1,000 „ rolled iron, at £28 per ton - )

200 „ cast-iron at £10 per ton of 2240 lbs.

The bridge has three spans, each formed with ribbed arches made

of cast steel, a novelty in bndge building. The centre span »s 520

feet and the side ones 502 feet in the clear

The rise of the centre arch is 47^ feet, that of the side ones

4fi feet each. These are by far Uie largest arched spans m the world,

and under the able direction of Colonel Read, Captain Eads's chief

assistant, they are now beiiig rapidly erected gradually from each

pier and abutment without the aid of centering. Each span is

,
composed of four double ribs of steel {well braced together at their

relative distances from each other), and the tubes forming them are

jointed butt to butt. They are clasped together by wrought iron

couplings (which proved to be much better than steel), furnished

witn parallel grooves corresponding with similar grooves in the

tubes. Steel pins, varying from 4h inches to 7 inches in diameter,

pass thTOUgh the centre of the couplings and the ends of the tubes

at everyjoint. The vertical bracing between the upper and the

lower tubular ribs, which are 12 feet apart from centre to centre,

convert thertwo members into a single arch.

At the time of the author's visit two of the openings were

already spanned by the steel tubes, which are all 18 inches in

diarmeter, and 12 feet to 13 f^et long, but of thicknesses varying

from IJ inches to 2| inches.

The arches are to carry a double railroad track, and above the

track a roadway 54 feet wide for carnages and foot passengers."

The bridge was opened, subsequently to Sir C. Hartley's

ffisit, on the 4th July 1874.

§ 83. Projected Bridges.—The Tay Bridge is a railway

bridge in course of construction (1876), to form a connec-

tion between the town of Dundee and the North British

Railway system in Fife, and crosses the Firth of Tay about

a mile and a half to the west of Dundee. The length of

the bridge exceeds two miles. It will therefore be the

longest iron bridge in the world. The foUowmg descrip-

tion has been furnished by Mr A. D, Stewart, who assisted

the chief engineer, Mr T. Bouch, in the design of the

bridge :

—

Curves.—Commencing at the south shore, the bridge for the first

five spans is on a curve of a quarter of a mile radius. It is then

straight for a distance of a mile and a half. At the north shore,

between high and low water mark, it describes a curve of a quarter

of a mile radius, forming nearly a quarter of a circle towards the

towTj of Dundee.
Ci-adienU. —The level of the rails at the south en^'of*tHe bridge

15 78 feet above "high water. The gradient desoecds 1 in 100 for

the &i"st three spans ; it is level for the next two spans ; it then

aacends 1" to 353 towards the centre of ths bridge. Over the navi-

gable part of the river it is. level, and the rails are 92 feet above high

water, leaving 88 feet for the passage of sliipping above high wate-

of spnng tides. Frori this the gradient falls 1 in 73^ to the end
of the bridge

5po7w.—The portion of the bridge at present being executed

extends to 3420 yards, It is intended to add an opening of 120'

feet and a number of 27 feet spans at the north end. The
magnitude of the several spans in order, commencing at the

Fife shore, is as follows:—3 spans of 60 feet, 2 of 80 feet, 10 of 120

feet, 12 of 136 feet. 13 of 230 feet. 1 of 150 feet, 11 of 120 feet. 25
of 60 feet, 1 of 1 55 feet, and 6 of 27 feet—the total number of spans

being thus 84.

Pier^ and Foundations.—The first fourteen piers are founded
npon rock, which was generally covered to the depth of a few feet

With clfl.y or other soft material These piers consist of double soUd
cylinders of brickwork, buijt with etrong Portland cement mortar,

connected by a wall of brickwork from- low water to the super-

structure. Foundations for these ]>U'rs were obtained by placing

caissons or hollow cylinders on their site, excavating within

them, and sinking them ny forcing out the wat^r by air pressure.

These caissons were built on the foreshore on a properly prepared

foundation, and lined internally with brickwork to such a height

that when fuUy sunk the brickwork extended above low wuter.

When carried out and placed in position, this brickwork formed

part uf the permanent pier, and gav« weight and stability to the

ouitteou when thu water was diijplacc-d from tbo iu«kkf. When tue

whole material above the rock was thus exca.'aied, the woiking
chamber and shaft of the caisson were filled with concrete, pui

in in a liquid state, and when this solidified the building upwan1>
of the pier was continued. A difficulty arose in keeping the cyhn
dera vertical during the sinking This was overcome by combining
them into a single caisson Between the fourteenth and fifteenth

pier the rock disappears' At the sites of the next six piers the ber.

consists of a layei ol hard material resting on iiilt. U is proposed

to pile theee piers from an outside staging within an oval-shapec

wrought iron caisson. After the piles are driven, their heads art

to be surrounded with concrete, the water is then to be jnimped oui

of the caisson, and brickwork to be built up to tl-e Itvel of about

5 feet above high water Tlie upper poriions of these, and of all

the piers to the north of them, are to consist of cast-iron ooUididi

braced together.

From the twenty-second pier northwards tlie bed of the nvef con-

sists of sand, with occa-sional layer? of coarse gravel and boulders

It was, however, necessary to modify the designs for the piers, ant?

the method of fouuding and building them, according to the loaiJ

each had to carry

For the 120 and 136 feet spans there are eighteen piers. Poi

eauh pier two wrought iron c&issons are prepared, partly cylin

drical and jiartly conical in shape, and having a base of 15 feet

These are built on the fure-shore, and lined with brickwork, thej

are then floated out by means of pontoons having hydraiilir

machinery for lowering; when they have been sunk in their propel

place until they take a bearing m the sand, the pontoous are

removed, and by means of sand -pumps the material from the

interior is removed and they sink by their own weight. Dunng
the operation of sinking, rings of wrought iron and brickwork are

added to the top of the caisson, and stones are laid round the out-

side to fill the void caus<-d by the scour and pumping. AVhen a

sufficient depth has been obtained the pumps are removed, and the

interior is filled with liquid concrete: and when this has sohdiPed,

the brickwork is continued to above high water.

For the 230 feet spans, large wrought iron caissons of a cylindrical

form, 31 feet in diameter, are erected on the fore-shore, one for each
pier, and lined with bnclcwork to the height which it is nitendiAi

to sink them in the sand. The upper and temporary portion of the

caisson, of the same diameter as the under, but with no lining of

brick-work, is placed on the top of the lower part and bolted securely

to it. The compound caissun is floated out and sunk, as above

described, by means of sand-pumps, and the permanent portion of

the caisson is filled with concrete. The temporary portion is then

unbolted by divei-s. and removed for further use. From the surface

of the ground to above low water, the pier consists of a brick oval-

shaped hollow cylinder, which is built on the fore-shore on girders

and when it has thoroughly set, it is also floated out and lowered on

the concrete foundation. The interior of this brick ^uer is then

tilled with concrete, and the building of the brickwork is continued

to above high water as tidal work.

For the 60 feet spans towards the north end of the brtdge, th«

piers consist of three braced cast-iron columns placed in a row across

the bridge, the western column having a rake or hatter of 1 in 3

Every fourth pier is double. Some of these were sunk as screw

piles, others were founded in 6 feet cyhndei^, previously sunk by

sand-pumps, and filled with concrete.

Superstructure.—The superstructure consists wholly of wrought

iron girders. "With the exception of two spans which have girdere

of the bowstring form, they have the top and bottom members
straight and parallel. The bracing is of the double lattice form,

(yossmg nearly at right angles, and from the point of intersection a

verticafsuppo't is carried to the member on which the cross-girder

or beam rests. The girders for the 230 feet spans, and the bow-

stnng girders, have wrought iron cross girdcFs resting on. and
rivetted to, the lower member on which the roadway is placed. All

the others have timber cross-beams resting on and nvetted to the

top flani^'e. and the roadway is above these girders. They are sent

to the I'ay built in convenient pieces for shipment, and nvetted

together on jetties prepared near the shore. Tliey are then floated

out and raised to their places by" machinery suited to their respec-

tive weights. They are generally continuous m groups of four

consecutive spans. In order to make continuity perfect, the furthei

end of each girder is raised through a certain calculated height

before nvetting it to the next

Montreal papers state that a bridge 15.500 feet ii

length is about to be constructed over the St Lawrenct

at Montreal, from the designs of Mr Legge. It will have

one span of between 500 and GOO feet, and 60 smaller

spans, with a height of 130 feet above the water at high

tide. The estimated cost is £800,000.

§ 84. Statistics.—Table XVI., from the 8th edition,

gives some atatistical information as to the weight, cosl,

and dimensions of some of the principal cast-iron bridge*
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Tables XVII. and XVIII. give various details regarding

«ome important bridges of various construction and dimen-

sions.

Table X\'l.—Cast-I>on Bridges.
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Imdex of Pkincipal Subjects.

Kaue of Bridge.
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BRIDGET, St, one Of the patron saints of Ireland,

who lived during the fith century, was a daughter of one of

the princes of UJs'ter, and took the monastic vow at a very

early age. Her ce41, the first in Ireland, was erected under

a large oak tree, whence the place was called Kil-dara, the

cell of the oak. The city of Kildare is supposed to dcnve

itfl name from St Bridget's cell. A whole collection of

miraculous stories have clustered round her name, and her

'reputation was not confined to Ireland, for St Bride was a

favourite saint in England and in Scotland.

;
BRIDGET, St, of Sweden, was born about the year

1302. She-"waS descended from a family of royal blood,

and at the age of sixteen was married to Alpho, prince of

Nericia. The husband and wife were equally devoted to

works of piety, and undertook together a pilgrimage to the

shrine of St Jago de Compostella. On their return both

embraced the monastic life, and after the death of Alpho,

his wife founded a new kind of monastery for monks and

nuns. She then went on a pilgrimage to Rome, where she

founded a house for Swedish pilgrims and students, and

composed her Revelationes. After another pilgrimage to

Jerusalem, she died at Rome in 1373. She was canonized

in 1391. The order of St Bridget flourished for some
time ; they had one house in Britain.

BRIDGETOWN. See Barbados, vol. -uL p. 359.

BRIDGEWATER, a municipal (and formerly a parlia-

mentary) borough and seaport in Somersetshire, on the

Great Western Railway, 29 miles S.S.W. of Bristol. It is

pleasantly situated in a level and
well-wooded country, having on
the east the Mendip range and on
the west the Quantock hills. The
town, which is well built, lies

along bothsidesoftheRiverParret,^

here crossed by a handsome iron
'

bridge. It has an ancient Gothic
church 'with a spire 17i feet in

height, a town-hall, court-rooms,

a jail, a market-place, an infirm-

ary, a free grammar school, and
some alms-houses. The river, which is subject to a bore,

often two fathoms deep at the mouth, is* navigable for

vessels of 700 tons up to the town. The customs dutie.s

in 1874 were £7227. The chief imports are grain, coals,

wine, hemp, tallow, and timber; the exports, agricultural

produce, earthenware, cement, plaster of Paris, and bath-

bricks, which last constitute the staple trade of the town.

The value of the iiiports in 1874 was X118,509, and of

the e3q)ort8 £5011. 'The town returned two members to

parliament till 1870, when the borough was disfranchised.

Population in 1871, 10,259. Bridgewater is said to derive

its name, which appears in earlier times as Brugge Walter,

from a certain Walter de Douay, to whom the manor was
presented at the Conquest. In the reign of Henry II. a
splendid castle was built and a harbour constructed by

I
William de Briwcre; and in 1230 a Grey-Friars' monastery
was founded by his son. The castle was taken by the

Royalists in 1643, and was almost completely demolished
after its capture by the Parliamentary forces in 1645.
Admiral Rlake was a native of Bridgewater.
BRIDGEWATER, Francis Egebton", third duke op,

who has sometimes been styled " the Father of British
Inland Navigation," was bom in 1 730. The navigable canal
which he projected for the transport of the coal obtained
on his estates, was (with the exception of the Sankey canal)
the first great undertaking of the kind executed in Great
Britain in modern times. The construction of this remark-
able work was carried out l>y Brindley, the celebrated
engineer. (See Brindley and Canal.) The untiring per-

.e^eranre displayed by the duke in sunnountiiis thevaridus

Anns of Bridgewater.

difficulties that retarded the accomplishment of his project,

together with the pecuniary restrictions he imposed op
himself in order to supply the necessary capital, affords ao
instructive example of that energy and self-denial on which
the success of great undertakings so much depenui. Though
a steady supporter of Mr Pitt's administration, he never

took any proniiiienl part in politics. On his death, March
8, 1803, the ducal title became extinct.

BRIDGEWATER, the Rev. Francis Henry, eighth
EARL OF, was born in 1758 and died on the 11th February
1829. He is best known as the originator of the Dridye-

waler Treatises. By his will he devised the sura of £3000,
at the disposal of the president of the Royal Society,

to be paid to the author or authors selected by the pre-

sident to write and publish 1000 copies of a treatise " On
the Power, Wisdom, and Goodness of God, as manifested

in the Creation." Mr Davies Gilbert, who then filled the

office, selected eight persons, each to undertake a branch

of this subject, and each to receive £1000 as his reward,

together./with any benefit that might accrue from the sale

of his work, according to the wiU of the testator.

The treatises ' were published as follows:— 1. The Adaptation

of External Nature to the Moral and iTitellectiial Condition of
Man, by the Rev. Thomas Chabners, D.D. 2. The Adaptation

of Eztemal Nature to the Physical Condition of Man, by John
Kidtf, M.D. 3. Astron/tmy and General Physics considered ivitk

reference to Natural Theology,_hy theKev. William WheweU, D.D.
4. The Hand, its Mechanism and Vital Endowments as evincing
Design, by Sir Charles Bell. • 5. Animal and Vegetable Physiology
considered with reference to Natural Theology, by Peter Mark Roget.
6. Geology and Mineralogy considered vnth reference to Natural
Theology^hy the Rey. WQliam Buckland, D.D. 7. The Habits
aUd Instincts of Animals with reference to Natural Theology, by tht-

Rev. William Kirby. 8. Chemistry, Meteorology, and tlie Function

of Digestion, considered witfr reference to Natural Theology, bv

William Prout, M.D. The works are ot unequal merit; severs.

of tLem took a high rank in apologetic literature.

BP.IDLINGTON, Brellinoton, or Burlington, a

market-town ot England, in the East Riding of Yorkshire,

on the North-Eastern Railway, 23 miles from Scarborough.

It lies about a mile from the coast on a gentle acchvity.

The streets are narrow and the houses irregularly built. A
largo chamber over the old priory gateway (of the time of

Richard II.) is used as a town-hall. The town has also a corn

exchange, a temperance hall, a mechanics' institute, and
two subscription libraries. The parish church of St Mary's

preserves a considerable part of the Augustinian priory

which was erected in the 12th century, by Waller do
Gaunt, a relative of the Conqueror, and continued to

flourish till 1537, when its last prior was executed for

taking part in the " Pilgrimage of Grace." On the coast is

situated the pleasant watering-place of Bridlington Quay,
which has recently increased in reputation. The harbour

is enclosed by two stone piers, and there is good anchorage

in the bay. The beach consists of a fine firm sand, and ia

bordered by a parade with ornamental gardens. Besides

hot and cold baths, there is a chalybeate spring esteemed

for its medicinal properties; and the town is supplied with

drinking-water from an intermittent fountain discovered

below high water mark in 1811. The most important

pubhc building is the Victoria Rooms, which comprise a

ball-room, a reading-room, a news-room, &.c. The united

population of Bridlington and Bridlington Quay, which in

1851 was 2432, amounted in 1871 to 6203. Bridlington

was placed by Henry I. under the civil jurisdiction of the

priors, and by John was allowed to hold a market and an
annual fair. In 1643 the town was cannonaded by-

Admiral Batten, on account of the presence of Queea
Henrietta, who had lauded with a supply of arms Sir

George Ripley and John de Bridlington were connected

with tke priory ; Kent the landscape-gardener waa a native

<)fthetown ; and hi? patron. Rrbcit F.:.jle, bore the title
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Arms of Bndport.

of earl of Burlington, from which the namt of Burlington

House in London is derived.

BRIDPORT, a parliamentary and municipal borough

and market-town of England, in the county of Dorset, 18

miles by rail N VV. from Dorchester between two branches

of the River Brit, from which it takes its name. The main
part of the town is about a mile from the sea, with which

it 19 connected by a single winding

street, terminating in a quay sur-

rounded by a fishing village. The
principal buildings comprise a town-

hall, a market-house, a jail, a custom-

house, a mechanics' institute with

reading and lecture rooms ; there

are also a school of art, alms-houses,

and several chanties. The parish

church of St Mary, a cruciform

edifice in the Perpendicalar style,

was restored in 1865. The harbour, which had become
choked with sand, was rendered available and secure for

vessels of 250 tons by extensive improvements undertaken

10 1742 and 1823. The total value of the imports, which

consist mainly of timber, coal, and flax, was in 1874

£89,615, and the exports amouuted to £18,021. Its

principal articles of manufacture have long been sail-

cloth, cordage, linen, and fishing^ets. Bndport formerly

returned two members to parhament, but since .1868

It returns only one. The population was 7670 in 1871.

Though a place of considerable antiquity, it has very httle

historical importance. Its mint is mentioned in Domesday
Book. In the reign of Henry VIIL the town and distnct

had a monopoly of the supply of cordage for the- Royal
Navy.

BBIEO, the capital of a circle in the Prussian province

of Silesia and government of Breslau, is situated on the

left bank of the Oder, and on the Breilau and Oppeln
Railway, 27 miles S. E. of the former town. It is well

built, and has a castle (the residence of the old Piastic

counts of Brieg), a lunatic asylum, a gymnasium with a

good library, and several churches and hospitals. Its

fortifications were destroyed by the French in 1807, and
are now replaced by beautiful promenades. Bneg carries

on a considerable trade, its chief manufactures being linen,

cotton, and woollen goods, porcelain and machinery, hats,

pasteboard, and cigars. Important cattle-markets are held

there Bneg, or, as it is called in early documents, Civiins

Altec Ripae, obtained municipal rights in 1250 from Duke
Henry III. of Breslau, and was fortified in 1297 , its name
IS derived from the Polish Brzeg (shore). In the l4th

century it became the seat of a line of count.s, by one of

whom the castle was built in 1341. Burned by the Hus-
•ites in 1428, the town was soon afterwards rebiiih, and in

1595 it was again fortified by Duke Joachim Frederick.

In the Thirty Years' War it suffered greatly , in that of

the Austrian succession it was heavily bombarded by the

Prussian forces, and in 1806 it was captured by the

French. Population ip 1871, 15,372.

BRIEL, Brielle, or Bril, a fortified seaport town of

Holland, In the province of South Holland, and capital of

an arrondissement, stands on the north side of the island

of Voorne, near the mouth of the Maese, 14 miles west of

Rotterdam, in 51° 54' 1 T N. lat. and 4° 9' 51' E. long. The
town 18 well built and strongly fortified, and has an arsenal,

military magazines, barracks, and a good harbour The
tower of St Cathanne's church serves as a lighthouse.

Bnel is remarkable in history as having been the first place

captured in the struggle that resulted in the independence

of the Netherlands—a fact which is commemorated in the

popular rhyme. Den, eersu van April verloor due d'AIbe

ryne Bril, punning on the meaning of Bril, which is the

Dutch for " spectacles." Aamii-al Van Tromj, u-as born in

the town. The inhabitants, who are principally engaged
as fishermen and pilots, numbeied 4058 in 1869.

BRIGADE, a tactical body, composed of two or more
regiments of cavalry or infantry, under the command of a
general officer of the lowest grade. The term brigade is

also applied to from four to eight batteries of artillery

working together, and to the small detachments (eight or

nine men) of engineers employed in excavating saps iu

siege operations. Two or more brigades constitute a divi-

sion, two or more divisions a corps d'arm^e, two or more
corps d'arm^e an army.

BRIGADE-MAJOR, a third-class staff officer, appointed
by the brigadier to assist him in the management of his

brigade.

BRIGADIER, a general officer of the lowest grade, next

in rank above a colonel, who is intrusted with thp. command
of a brigade.

BRIGGS, Henry, one of the greatest mathematicians
of the 16th century, was born in 1556 at Warley Wood
near Halifax, in Vorkshire. He studied at St John's

College, Cambridge, graduated in 1581, and obtained a

fellowship m loSS. In 1592 he was made reader of the

physical lecture founded by Dr Linacre, and in 1596 first

professor of geometry in Gresham House (afterwards Col-

lege), London. In his lectures at Gresham House he
proposed the alteration of the scale of logarithms from the

hyperbolic form which Napier had given them, to that in

which unity is assumed as the logarithm of the ratio of ten

to one ; and soon afterwards he wrote to the inventor on

the subject. In 1616 he paid a visit to Napier at Edin-

burgh in order to discuss the suggested change , and next

year he repeated his visit for a similar purpose. During

these confereniSes the alteration proposed by Briggs was

agreed upon , and on his return from his second visit

to Edinburgh in 1617 he accordingly published the first

chiliad of his logarithms. In 1619 he was appointed

Savilian professor of geometry at Oxford, and resigned his

professorship of Gresham College on the 25th of July 1620.

Soon after his settlement at Oxfcrd he was incorporated

master of arts in that university, where he continued a

labonous and studious life, employed partly in discharging

the duties of his office, and partly m the computation of

logarithms and in other useful works. In 1622 he pub-

. lished a small tract on the North- West Pqssage to the S-outh

Seas, through the Continent of Virgtma ovd Hudson's Bay ;

and in 1624 he printed at London his Arithvietica Loga-

nthmua, in folio, a work containmg the logarithms of

thirty thousand natural numbers to fourteen [ilnccs of

figures besides the index. He also completed a table

of logarithmic sines and tangents for the hundredth

part of every degree to fourteen places of figures besides

the index, with a table of natural sines to fifteen places,

and the tangents and secants for the same to ten places ;

all of which were pnnted at Gouda in 1631 and published

in 1633 under the title of Tngonometria Bnlanmca.

Briggs died on the 26th of January 1630 in the 74lh year

of hia age. Dr Smith, in his Lwes oj tlie Gresham Pro-

fessors, characterizes him as a man of great probity, a con-

temner of riches, and contented with his own station,

' preferring a studious retirement to all the splendid circum-

stances of life.

His works are— 1. A Table to find the Unght of the Pole, tk*

Magnctical Dtclination bmig given, London, 1602, 4to. 2 "Tables
for the Improvement of Navigation." pnntefi in the second edition

ol Edward Wnght's treatise entitled Certain Errors iti Navigation

cUtectid and corrected, London, 1610. 4to. 3. -4 Description of av
Instrumental Table to find the part proportional, devised by Mr
Edward Wnghl, London. 1616 and 1618. 12mo. 4. Loganthmorum
Chiliasprin'o, London, 1617, S-vu. 5 LucubrnticmMelAnnoiaticniea

in opera poslhuma J Nepc.t, Edis.. 1619, 4to. 6. Euclidit EU-
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mnitorum VI. libri primes, London, lOiO, toUJ). 7. A Treaiise

m the North- n^est Passage to the South Sea, London, 1622, 4to,

reprinted in Purchas'a Pilgrims, vol. ui. p. 852. 8. Arith-

mitiea LogarUhmica. Londoo, \62i, (olio. 9. Trigmometria £n-

tannita, Gouds, 1663. foUo. 10. Two Letters to Afdibishop Usher.

11 Matltematica aJ> Antiquis minus cognita. Some other works,

as 'his ComtnmtariiS on the Oeometry of Peter Ramus,^ni Remarks

on the Treaiise of Ltmgomonlanus respecting the Quadrature of the

Circle, have not been published.

BRIGIITON, a parliamentary borough, aud one .of the

most fashionable watering-places of England, is situated on

the coast of Sussex between Beachy Head and Selsea Bill,

in 50° 50' N. lat. and 0° 8' W. long. By railway it is 50

miles from London and 28 from Chichester. Its sea-

frontage of handsome mansions and hotels extends upwards

of three miles from Kemp Town in the east to what was
' formerly the suburban village of Cliftonville in the parish

of Hove, whde its depth inland at the centre is rather

more than a mile. In general appearance the style of the

town strikingly resembles that of London ; and many ol

its streets and squares seem as if they had been transported

as they stand from the " West End." As far, indeed, as

its character is not afifected by its natucal situation, it is

nothing more or less than a vigorous offshoot supported by

the sap of the greater city, a fact which is popularly

recognized by the designation of London-super-Mare.

During the present century its growth has been rapid and
continuous, about four hundred new houses being often

built in the space of a year. Its streets and squares already

amount to lour hundred ; but in comparison with this

e.x.tent the number of its really remarkable buddings is

rather small, and nearly all of them are of modern date.

A mong its twenty Episcopalian and between thirty and forty

Nonconformist churches two only need be specially men-

tioned,—the parish church of St Nicholas, which was buill

PlSJi of Brighton.

in the reign of Henry VII.. and is probably one of the oldest

"buildings in the town, and Trinity chapel, in Ship Street,

memorable as the scene of the labours of Frederick William

Robertson. The most important of the secular edifices are

the town-hall, the market, the pavilion, the aquanum,

the theatre, the proprietary college,

the Suss»x county hospital, the new
workhouse, the infirmary, the blind

asylum, and the female orphan asy-

lum. The pavilion, with its strange

aasPDibiagc of domes and minarets,

was built in 1784-7 as a residence

for the Prince of Wales (afterwards

George IV.), and about 1818 it was
refa^^iioned byN'ash into a grotesque '^™* "^^ Brighton,

imitation of Chinese architecture. It has a frontage to the

east of 300 feet, and occupies, with its gardens, about 11

J

acres. In 1850 it was purchased by the town forX53,000,

and its spacious rooms, greatly altered from time to time, are

Dow appropriated to a variety of uses,—one serving as a

museum, another as an assembly-room, others as picture-

galleries. The pavilion dome, formerly the royal stables,

is now converted into a magnificent hall for high-class

musical performances ; it is lighted by a glazed dome, with

a diameter only 20 feet less than that of the dome of St

Paul's of London. The county hospital was built in 1828

by Sir Charles Barry, at a cost of £10,000, and has since

been largely extended. It is " open to the sick and lame

poor of every country and nation." There are a large

number of minor benevolent establishments in the town,

and so various are its educational institutions that it has

been called the city of schools. Among the bathing

cstablishmenls the most remarkable are Brill's and the

New Turkish Baths ; the former includes extensive

swimming baths for both sexes.

The tendency of the currents in the channel opposite

Brighton is to drive the shingle eastward, and within th«

memory of man large portions of the coast have thus been

destroyed. To prevent this erosion the whole sea-front-

age of the town at the east end is protected by a great

seawall, which was built between 1827 and 1838. It

is a mile long, 60 feet high, and 23 feet thick at the

base, and cost £100,000. The beach is further ribbed from

north to south by various "groynes," or jetties, one of

which, constructed of concrete in 1867, at a cost of £6000,

stretches about 250 feet into the sea. There are two piers

which serve as promenades. The first, an elegant chain

fabric comraenr/?^ by Sir S. Brown, R.N., in 1822, was
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openeu ^o ^ue public in the following year. It is 113b feet

in length and 15 feet in width, the four cast-iron columns
on which it is suspended being supported by stone

buttresses based on oaken piles driven into the solid chalk.

The cost was £30,000, and in 1836 an additional expendi-

ture was necessary to repair the damage inflicted by a

great storm in November of that year, which was within a

little of destroying the structure altogether. A new pier

further to the west was opened in 1866, Its total length is

1115feet,anditafford3accomraodation for2000 people. The
town is well supplied with water by the corporation water-

works, and by an artesian well, 1285 feet deep, at Warren
Farm, the boring of which lasted from 1858- to 1862/ The
sewage is effectively removed by an intercepting sewer 5

miles in length, which discharges into the sea 2 miles east

of the parish boundary. Since the opening of the Brighton

railway in 1841 the town has developed wonderfully; but,

with the exception of the railway works, no manufactur-

ing establishment exists, and no tall chimneys are seen.

Omng to the absence of a natural harbour the commerce
of the place is insignificant, but the mackerel and hernng-

fishenes are carried on by about 120 boats. The races,

ivhich are held in August to the north and north-east

of the town, and the great volunteer reviews, which of

l.ile years have drawn many thousands to the neighbour-

ing downs, add considerably to the local trade. The
town is governed by a mayor, thirteen aldermen, and a

council. It returns two members to parliament.

Brighton, onginally Brightlielra.<;tone, pl.ainly <Ierives its name
from some Saxon Bnghthciiu, but who or what he was there seems
no means of discovering. The present contracted form of the word
came into guneial use only in the end of the 18th century, but it is

sometimes found m the documents of the time of Charles II. At
the time of the Conquest Bnghton was a small fishing village, and
the lordship of the manor was bestowed by the Conqueror on his

nephew William de Warrenne, who received as rent from the

6shermen 4U00 hernngs. In I.IIS it was burnt by the French
under Messire Pregent, whom the English chronicles call Prior
,Iohn

; and in 1545 it w.is again greatly damaged by Claude
d'Annebalte, the admiral of Francis I. At that time it is represented

as a quadrangular town of four or five streets. There were then
no defences, but in 1553 a small circular fort was erected by
Elizabeth. The town seems to have rapidly rccdvered its prosperity,

for in 1579 it possiessed SO fishing-boals. with 400 fishermen and
10.000 nets. The whole Elizabethan town, however, has been
destroyed by the sea. which in 1699 swept away 160 houses, and
in 1703 and 1706 did almost as much damage. The modem
reputation of Brighton is due to Dr Richard Russell, a native of

Lewes, who resided there in 1750, and wrote a book on the

advantages of sea-bathing, which led a number of people of high
rank—among others the dukes of Cumberland and Marlborough

—

to place themselves under his direction. The Prince Regent
tolluwed, and the fortunes of Brighton were made. Bedford Square
was commenced in 1810, and the building of Kemp Town took place
between l.S'2l and 1830. A charter of incorporation was granted in

1854. In 1761 the population wiU only about 2000; in 1801 it

had risen to 7339, by 1811 to 48.567, and by 1851 to 69,673.
In 1861 there were 77,693 inhabitants in the municipal borough,
and 87,317 within the parliamentary limits, the number of houses
being respectively 12.727 and 13.983, while in 1S71 the municipal
borough n.ad a population of 90,011, inhabiting 14,438 houses,
and the parliamentary borough 103,758, with 16,284. See Lower's
History of Sussex, 1870, and papers iu the Susstx Archicological
Collections.

BRIGHT'S DISEASE, a term in medicine applied to a
dass of diseases of the kidneys which have as their most pro-

minent symptom the presence of albumen in the urine, and
frequently also the co-existence of dropsy. These associ-

ated symptoms in connection with kidney disease were first

desctnbed in 1827 by D't Richard Bright. Since that period

the subject has been investig.ited by many able physicians,

and it Is now well establbhed that the symptoms above
named, instead of being as was formerly supposed the

result of one form of disease of the kidneys, may be depend-

ent on various morbid conditions of those organs. Hence
the term Bright's disease, which is retained xa jned-cal

4- U*

nomenclature in honour of Dr Bright, must be understood
as having a generic application.

Two varieties of Bnght's disease are described, the aeuti

and the chronic,—the former representing the inflammatory
and the latter the degenerative form of kidney disease.

Acute Bright's Disease (synonyms

—

acute desquamative
nephritis, atute albuminvria, i'c.) commonly arises from
exposure'to cold, from intemperance, or as a complication

of certain acute diseases, such as .erysipelas, diphtheria,

and especially scarlet fever, of which it is one of the Most
frequent and serious consequences. In this form of tlio

disease the kidneys h.'^come congested, their blood-vessels

being gorged with blood, while the tubules are distended

and obstructed by accumulated epithelium, as also by
effused blood and the products of inflammation, all which
are shed off and appear in the urine on microscopic examina-

tion as casts of the uriuiferous tubes.

The symptoms to which the condition gives rise are

usually of a severe character. Pain in the back, vomiting,

and febrile disturbance commonly usher in the attack.

Dropsy, varying in degree from slight pufliness of the face

to an accumulation of fluid sufficient to distend the whole

body, and to occasion serious embarrassment to respiration,

is a very common accompaniment. The urine is reduced in

quantity, is of dark, smoky, or bloody colour, and exhibits

to chemical reaction the presence of a large amount of

albumen, while, under the microscope, blood corpuscles and
casts, as above mentioned, arc found in abundance.

This state of acute inflammation may by its severity

destroy life, or, short of this, may by continuance result

in the establishment of one of the chronic forms of Bright's

disease. On the other hand an arrest of the inflammatory

action frequently occurs, and this is marked by the increased

amount of the urine, and the gradual disappearance of its

albumen and other abnormal constituents ; as also by the

subsidence of the dropsy and the rapid recovery of strength.

Of clironic Bright's Disease there are several forms,

named according to the structural changes undergone by

the kidneys. The most frequent of these is the Icuge white

kidney, which is the chronic form of the desquamative

nephritis above mentioned.

Another form of chronic Bright's disease is the waxy
or amyloid kidney, due to the degenerative change which

affects first the blood-vessels and subsequently also the

tubular structures of the organ. This condition is

usually found associated with some chronic ailment of

an exhausting character, such as disease of bones and

other scrofulous affeotions, or with a generally enfeebled

state of health. It is marked by the passage of large

quantities of albuminous urine, and is frequently accom-

panied with general dropsy, as also with diarrhoea and

consequent loss of strength. A third form of chronic Bright's

disease is the contracted kidney, depending on the condition

known as cinhosis, in which the kidneys become re-

duced in bulk, but dense in texture, from an abnorma)

development of their connective tissue and relative atrophy

of their true structure. -This form of the disease, which is

commonly, though not exclusively connected with a gouty

constitution, is apt to escape detection in its earlier stages

from the more obscure character of the symptoms, there

being less albuminuria and less dropsy than iij the other

varieties. Its later progress, however, enables it to be

readily recognized. Dimness of vision, due to a morbid con-

dition of the retina, and also hypertrophy of the heart

leading'torfatal apoplexy, are frequent accompaniments of

this form of th3 disease.

A fourth variety of chronic Bright's disease is described

by authors on the subject, viz., fatty degeneration of the

kidneys, occasionally occurring in old age and in come''*'"-'

with a simil.T deeeneration of other organs.

IV. — 4J
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The kidneys Ijeing atnong the most important cicretory

organs of the body, it follows that when their function is

interrupted, as it is" alike in acute and chronic Brigh 's

disease, Serious results are apt to arise from the retention

in the economy of those effete matters which it is the offi;e

of the kidneys to eliminate. The blood being thus con-

laminated, and at the same time impoverished by the

draining away of its albumen from the kidneys, is rendered

unfit to carry on the processes of healthy nutrition ; and,

as a consequence, various secondary diseases are liable to

be iuduced. Inflammatory affections within the chest are

of frequent occurrence, but the most dangerous of all the

complications of Bright's disease are the nervous symp-

toms which may arise at any stage, and which are ascribed

to the effects of ursmic poisoning.

In the treatment of acute Bright's disease, good results'

are often obtained from local depletion, from warm baths,

aud from the careful employment of diuretics and purgatives.

Chronic Bright's disease is much less amenable to treat-

ment, btit by efforts to maintain the strength and improve

the quality of the blood by strong nourishment, and at

the same time by guarding against the risks of complica-

tions, life may often be prolonged in comparative comfort,

aad even a certain measure of improvement be experienced.

See Report on Medical Cases, by Richard Bright, London, 1S27 ;

On Oranular VcgencraLion of the Kidneys, by Robert Chnsti-son,

M.D.. Edinburgh, 1839; Diseases of the Kidney, by Dr G. Johnson,
London, 1866 ; Practical Treatvx on Urinary and Renal Diseases,

by Wm. Hoberts, M.D., London, 1865; On Ifie Pathology and
Treatment of Albuminuria, by W. H. Dickinson, M.D., London,
1868 ; Practical Treatise on Bright's Diseases of the Kidneys, by
T Grainger Stewart, M.D., EJin. 1871. ''. O.A.)

BRIGNOLES, the capital of an arrondissement in the

department of Var, in France, is situated in a fertile amj
pleasant valley on the right bank of the Calami, 22 miles

J^^.N.E. of Toulon. It is neat and well built, and has a
Inagnilicent fountain, a public library, a normal school,

manufactures of silk thread and leather, and an active

trade in wines, brandy, liqueurs, and excellent prunes

—

the last distinctively known as prunes de Brtgmdes. The
prefecture has its ofhces in the palace of the counts of

Provence, and the old house of the Templars is occupied

by the theological seminary. Brignoles i? a town of great

antiquity. In 1291 it gave its name to a treaty between
Alphonso III. of Aragon and the king of France. In ancient

documents it 'is often mentioned as Villa Pueroruin, fr<im

the fact that the children of the counts of Provence were
generally born and brought up in the castle. In 1524 the

town was taken and pillaged by Charles V., and in 1588
it met a similar fate nt tlie hands of the Leaguers. Popu-
lation of town in 1872, 4843.

BRIL, Paul, a Flemi.sh ))aiuter, born at Antwerp in

1554. The success of his elder brother Matthew in the

Vatican induced him to repair to Kome^ On the deith

of Matthew, Paul, who far surpassed him as an artist,

succci/ded to his pension.^ and employments. He painted

landse;i;.-es with a depth of chiaro.scuro then little practi.scd

in Italy, and introduced into them figures well drawn and
finely 'oloured. Many of his pictures arc extant in Italy.

One of Ms best compositions is the martyrdom of St
Clement, in tho Sala Clementina of the Vatican. He died
at Ri.mo in 1626. (§ee Lanzi, History of Painting.)

BKINDISI, a fortified city and scapoit of Italy, in

the province of Otranto. is situated at the head of a l)ay

of the Adriatic in 40° 39' 27' N. lat. and 17° 28' 44" E.

long. The streets are for the most part narrow and
crooked, and the town in general is in a somewhat ruinous
condition. Since the restoration of its maritime import-
ance,-which is mainly due to the fact that it forms the
groat transit station in the overland route to Asia by the
Mont Cenis Railway and the Sue Ca'tn', some improvcmcut

has taken place, and it bid* fair to become one of tlie most
flourishing cities in the country. The progress, however,
has hitherto been comparatively slow, and the only
extensive addition which has beeh effected is a new street

leading from the railway station to the harbour. A
cathedral in rather a dilapidated state, a citadel with huge
round towers (founded by Frederick II. and completed
by Charles V.), and a seminary (containing a library

bequeathed to the town by archbishop Leo), are the only

public buildings worthy of notice. The rums of the

circular church of St Giovanni, which was destroyed by
earthquake, are not without interest ; an ancient building

of uncertain, date is popularly regarded as the house where
Virgil died j and there is a remarkable column supposed by
some to have liiarked the termination of the Appian Way,
but more probably belonging to an ancient temple. There
are ten public schools in the town. The trade was repre

sented in 1873 by imports to the value of £344,000, and
exports to £325,000. The former consist mainly of raw-

silk, wheat and flour, coals, manufactured cottons, and

petroleum ; and the latterof manufactured coral, corn, dried

fruits, and ohve oil. The number of vessels that arrived

at the port in 1873 was 709, of- which 422 were stcani-

ships. The harbour consists of an outer and an inner por-

tion, and the inner is divided into two basins, extending

right and left. The outer port is about G400 feet long by
3200 vide, the western arm of the inner portion 4800 by

800, and the eastern arm 3520 by 640. An extensive

system of dredging has been in operation since 18G6, and
long lines of quays are being gradually constructed. Grav-

ing-docks are also in course of construction ; and a lagoon,

called Fiume Piccolo, close to the outer harbour, which has

been a constant source of malaria, is being filled up. The
population of the town, which was only 8000 in 1861, bad
increased to 13,755 in 1871.

Brindisi, Britndtsiutn, or Bpci^tVioi', w.i9 originally; it woald
appear, a city of the S-iUentines, from whom it was captured by
the Romans in 267 B.C. Colonized by its conquerors in 244 B.C.,

it soon rose into importance, and became their chief naval station id

the Adriatic. Hannibal vainly attempt'd to surjirise the city, which
remained faithful to Rome through the darkest days of the Puuie
st-iiggle. During the war between Julius C'a;sar and Pompey tb«

former endeavoured to shut up his rival's fleet in the inner harbour,

by closing the entrance ^itli wooden piles, which are frequently but

erroneously supposed to have been the cause of the destniclion of

that partof the port. On the fall of the Western Kiiipirc Firundisium

seems to have been outstripped by the neiglil>ounng city of Hydrun.
tum(Otranto). In the lOtn century it was destroyed by the Saracens,

imt was rebuilt by Spathalupus the Byzantine governor, whose name
still stands graven on the marble column above mentioned After

passing tlirough various vicissitudes in common with the rest o'

Southern Italy, it fell into the hands of the Normans, and in th

11th century it was the scene of the chivalrous pageantry of Tan
cred'a court. It was plundered in 1343 by I.*uis, king of Hungary,

and in 1458 suffered severely from an earthquake. Some time be-

fore this hast disaster a more serious injury had been inftiited by

Prince Giovanni Antonio Orsini, who completely choked thee itrane*

to the inner port by sinking a number of vessels laden with stone.

The commercial imjiortance of the city rapidly declined, and it was

of DO interest save to t)ie classical scholar as the birthplace of

Pacuvius, and from its association with the mirthful journey of

Horace and the death of Virgil.

BRINDLEY, James, a celebrated engineer, was born ot

Thornsctt, Derbyshire, in 1716. His parents were in very

humble circumstances, and he received bttle or no education.

At the age of seventeen he was ajiprcntired to a millwright

near Macclesfield, .nnd while in this employment manifested

remarkable mechanical talent. Soon after completing his

apprenticeship he set up in business for himself as a

wheelwright, and quickly became famous for his ingenuity

and skill in repairing all kinds of machinery. In 1752 he

designed and set up an engine for draining some coal-pits

at Clifton in Lancashire. Three years later he extended

his reputation by completing the machinery for a silk-mill

If CongletoD. About 1754 Brindley be-ams acquainted
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«u!) tto duke of Bridgewate', and an arrangement was

8oon come to whereby he undertook to carry out that

nobleman's scheme of inland navigatiun. The duke's

primacy object was the carriage of coal from his estate at

Woraley to Manchester. The difficulties in the way were

great, but all were surmounted by the genius of Brindley,

whose crowning triumph was the carrying the new canal

aver the River Irwell at Barton, by means of an aqueduct

elevated 39 feet above the water. The great success of

this canal, the first of its kind in Great Britain, encouraged

Bimilar projects, and Brindley was soon engaged extending

his first work to the Mersey. He theu designed and
nearly tompleted what he called the Grand Trunk Canal,

connecting the Trent and Humber with the Mersey. The
Staffordshire and Worcestershire Canal, the Oxford Canal,

the Stockwith and Chesterfield Canal, were alt planned and
catrieci out by him. His excessive toil broke down his

strength, and he died in 1772 at the early afw of 6fty-six.

Brindley was a man of no education ; he retained to

the last a peculiar roaghness of character and demeanour

;

but bis innate power of thought more than compensated

ior his lack of training. It is told of him that when in

any difficulty he used to retire to bed, and there remain

intensely pondering his problem until the solution became
tie" to him. His mechanical ingenuity and fertility of

resources were very remarkable ; he undoubtedly possessed

in the very highest degree the engineering faculty, though
the kind of works to which he devoted himself has been
cast into the shade by the later developments of steam
traffic Brindley was an enthusiast in his business and
possessed with the idea of canals. His reported answer to

the committee who asl'^d him what was the use of nan-
gable rivers,

—
" To feed canals," is characteristic, li not

altogether authentic.

See Smiles, iiwj o/ Utt Enjimm, vol. 1. ; BioyrapAia Brilannica.

BRIPUDE, a town of France, in the department of

Haute Loire, capital of an arrondisscment, u situated on
the left bank of the Allier, 39 miles N.W. of Puy. The
town is lU-built, but has a fine old Gothic church (St;

Julien, 01 the 12th century, with curious mosaic ocnamen-
tation), a coHege, a public library, and beautiful fountains,

which date from the 13th century. At Old Brioude, about
three miles S.S.E., are the remains of a' bridge over the

Allier, which consisted of a.single arch 60 feet high and
206 feet in span. (See article Bridges, p. 332.) This
iell ill 1822; and a new bridge of one arch, 182 feet in

span, was built in 1845. PopTilation in 1872, 4524.

Brioude, the ancient Brivas, was formerly a place of con!;iderable

impprlanco. It was in turn besieged and captured by the Cotbs
(632), tho Burgundians. the Saracena (732), and the Normans.
la liSl the viscount of Polignac, who had sacked the town two
yeara prci-iously, made public apology in front of the church, and
eslabhsb.cd a body of twenty-five knights to defend the relica of St
Julian. For some time after 1301 the town was tho headquarters
of the lord of Castelnau, who was at tho head of one of those bands
»f railitar>- odventurera which then devastated France The knights
Jor canoas, as they afterwards became) of St Julian boro tho title of
counts of Brioude, and for a long timo opposed themaelves to tho
tivic hbertica of the inhabitants.

BRISBANE, 8 town of Australia, capital of the colony
of Queensland, is situated in Stanley county, on both banks
of the River Brisbane, about 25 miles from its entrance
into Moreton Bay. It consists of four parts,—North and
South Brisbane, Kangaroo Point, and Fortitude Valley.

Among its public buildings are courts of juctice, houses of

parliament, a governor's residence, a literary institute, a
concert-room, a school of arts, and from twenty to thirty

churches. It has also an excellent botanical garden. Tho
river, which' is about a quarter of a raihi broad opposite the
town, is navigable for vessels of considerable burden, and
iaa been made more acceesiblo by the r.artial rooij. .'. '^l

the bar at its mouth. Regular steaui communication u
kept up with Sydney and other Australian ports, and a very

flourishing trade is carried on in the export of wool, cotton,

tallow, and bides, and the import of European manufac-
tures. The town is the centre of a considerable railway

and telegraphic system, Brisbane was founded as a penaJ

settlement in 1825, and was named in honour of Sir Thomas
M. Brisbane. lu 1842 the establishment was abolished,

and general colonization set ia The town was politically

a part of New South Wales till 1859, when it was made
the capital of Queensland. It is the seat of an Anglican
and also of a Roman Catholic bishop Its population wa.*

only 5225 by the census of 1861 ; but;in 1871 it amounted
to 15,029, of whom 7204 were males and 7825 females. The
number of inhabited houses at the latter date was 2931.
BRISB.\NE, Sir Thomas Makdoug.\ll, adisti.iguisheJ

soldier and astronomer, was born in 1773 at Brisbane hi

Ayrshire. He entered the army in 17S9, and served in

Flanders, the West Indies, and the Peninsulx In 1814
he was sent to North America ; on the return of Napoleon
from Elba he was .recalled, but did not arrive in time to

take part at the battleof Waterloo. From 1S18 to 1821 ha
was military commander in the South of Ireland. He cas
then appointed governor of New South Wales, an office

which he held for four years. During that time he devoted
himself most earnestly to tho colony under hia charge,

he introduced new plants and breeds of animals, encouraged
the reclaiming of waste lands, and even raised the status

of the convicts by his wise measure of granting tickets-oi

leave for good conduct. While in Australia he occupied

himself in astronomical researches, erected a large obser-

vatory, and catalogued 7385 stare scarcely before known
Tho Royal Soiiety awarded him their Copley medal for

this work. The Brisbane Catalogue of Slurs. After hu
return he resided chiefly at Makerstoun in Roxburghshire,

where he had a largo and admirably equipped observatory

Three volumes of his observations were printed in the

Transactions of (he Royal Societij of Edinburgh. In 183')

he waa made a baronet and K.C.B.; and in 1S41 he Became
general. . He received the degree of D.C.L. from Oxford,

and was elected president of the Royal Society of Edin-

burgh after the death of Sir Walter ScolL Sir Thomai
died on the Slat January 1860. He founded two goM
medals for the encouragemeutof scientific research one m
the award of the Royal Society, the other lu that of thi>

Society of Arts.

BBISSON, Matbobin J^ojues, a French zoologist and
natural philosopher, was born at FontenayleConite, 3d
April 1723. He studied for the church, but did not take

orders, as his inclination led him towards the study of

natural science. Ho became assistant to the celebrated

Reaumur, and in 1750 published the first volume of his

work on tho animal kingdom, containing an account of

the quadrupeds and cetacca. Of his other works on
natui^ history the most important was the Omilhotogie,

6 vok, 1760. After the death of IWauniur and the

amalgamation of his mus.um with tho royal cabinet,

Brisson. gave up tho study of natural history and devoted
himself to physical science. He obtained an appointment
as professor in the college of Navarre, and was made
instructor of the royal family in natural philosophy

Several test-books on physics were published by him, and
T.ere in considerable repute for a time, but, his most
important piece of work was tho Table:: of Specific Gra-
vities, published in 1787 Bris:on died in 1806.

BRISSOT, Jean Pies.".;, who assumed the name De
Warmlle, a celebrated Oirondiat, was born Of humble
parents at Chartres in January 1751. He received a
geod education, and entered tho offico of a lawyer aS Paris

His hrbi. Worlds. Tneorie des Lois crimir.dlc} (178)) and BH^
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liotliique philosophiquf. du LigUlaUur (1782) were on the

philosophy of law, and showed how thoroughly Brissot

was imbued with the ethical precepts of Rousseau. The

first work was dedicated to Voltaire, and was received by

£Be old philosophe with much favour. Brissot became

known as a facile and able writer.'and was engaged on the

Mercure, on the Courrier de I'Europe, and on other papers,

a connection with which was not creditable to him. He
seems, indeed, to have sold his pen readily, and to have

degraded himself by being associated with such nien as De

Morande. Axdently devoted, however, to the service cf

humanity, he projected a scheme for a general concourse

of all the savants in Europe, and started in London a paper.

Journal du Lycee de Londres, which was to be the organ of

their views. The plan was unsuccessfu), and soon after his

return to Paris Brissot was lodged in the Bastille on an

unfounded charge. He obtained his release after four

months,. and again devoted himself to pamphleteering, but

had speedily to retire for a time to Loiidon. On this

second visit he became acquainted with some of the leading

Abolitionistfi, and attempted to set up in Pans a Society

of Ihe Friaids of the Blacks. As an agent of this society

he paid a visit to the United States, and returned just at

the outbreak of the Revolution. Into this great m^ivement

Brissot threw himself heart and soul: He edited the

Patrioie Frant^ais, and being a well-informed, capable

man, soon began to take a prominent part in affaire. In the

National Assembly he leagued himself with the party, well

known in hklory as the Girondists, but then frequently

called the Brissotim. Of this party he was in man)
respects the ruling spirit. Vergniaud certainly was fai

superior to him in oratory, but Brissot was quick, eager,

impetuous, and a man of wide knowledge. But he waa at

the same time timid and vaciUating, and not qualified to

struggle against the fierce energies roused by the events

of the Revolution. His party fell before the " Moun-

Pian of Bristol.

tain ," sentence of arrest was passed against the leading

members of it on the 2d June 1703 Brissot, persuaded by
his friends, attempted to escape in disguise, but was arrested

at ^^oulins. His demeanour at the trial was quiet and
dignified , and on the 31st October 1793 he died bravely

with his comrades. His works are numerous, but their

interest was merely temporary

See ilignet. Rcvol-ul Frant;. ,- Carlyle, Fmich Rcrtilution; and
the .numetons histories of the period, particularly L&martine's

BRISTOL, a seaport town in the west of England, is

«ituateo in 2° 35' 28'-6 W long., 51° 27' 6"-3 N. lat., 108
milee frim London by road. 118 by Great Western Railway,
12 miles N.W of Bath, and 8 miles inland from Bristol

Channel, with which the port coiiJViunicatoB by the Avon.
That river, as well as the Frome which unites with it at

the quay, runs through the city and forms the topographical

division between Gloucestershire and Somersetshire, out of

which provinces Bristol was constituted a distinct counts

in itself by a charter of Edward IIL Its geological po.'-i

tion is on the New Red Sandstone, which rLses above the

alluvial deposit of the rivers, while deep beneath these

layers would bo found the coal measures that succeed the

millstone grit beds of the adjacent hills (250 feet in height)

of Brandon and Kingsdown. The origin of the name is

doubtful. Mr Seyer, the historian of Bristol, gives forty-two

variations in the spelling of the word, and after showing

attempted derivations from Brennus, the legendary foundci

of the town, Brictric, its Saxon lord, <tc., finally decidet

for Brigstow, or Bridge-place, an etymology accepted b;

the author of Words and Placfs. " Id fact, Bristow," stiy

thi^ Rev. John Earle, " is a c'lndtnsed compound for 2'y<,
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ftcius ad Ab''r,am,'"^ the place of iho bridge at which the

/i- -T was crDssed. The vestiges of Roman occupation,

iivtvever. on the site of the ancient- city are scanty, and

consist almost solely in the discovery at different spots of

some coins of Sevenis and otheD emperors. Caer Brito,

one of the thirty-three early cities of Britain mentioned

by Nennius, is interpreted by Henry of Huntingdon

(1154'A.D.) to mean Bristol If (as now municipally) the

name include the outlying heights of Clifton this interpre-

tation may be adopted with less hesitation. 300 feet above

the surface of the Avon, on both sides of the river, are

Belgic British camps, with traces of superadded Roman
work, one of which is comparatively perfect, a second of

>vell-marked outline, while a third has been wantonly

destroyed within the last two or three years. The existence

of coins of Canute, of Harold I., of Hardicanute, of Edward

the Confessor and of Harold II., of Bristol mintage, shows

that the place was a centre of population under the Danes

and Anglo-Saxons, but there is no positive mention of a

Danish invasion except by Polydore Vergil, a 16th century

historian.

The history of the town hardly begins till the subjugation

of Gloucestershire by the Conqueror, in 1068. Bristol is

not specially named, but there is no reason to balieve that

it offered any futile resistance to the sweeping tide of con-

quest. Early in the following year, three sons of Harold,

—Godvriu, Edmund, and Magnus,—resolving to reconquer

the kingdom their sire had lost with his life, came at the

head of fifty-two ships from Ireland up the Bristol Channel,

and laying waste the coast on their way, sailed up the

Avon to BnsloL Here they were sharply repulsed by the

townsmen, and afterwards more thoroughly routed by

Geoffry Mowbray, bishop of Coutance, 'nephew to the

famous Tancred the crusader (Biog. Univers.) Though

Bristol IS mentioned in Domesday, Bristol Castle is not,

Corporation Seal (Motto : Virtute et Jnduslria).

but appears first in history in connection with the constable-

shrp of the martial prelate just named, who held the fortress

for Robert duke of Normandy against William Rufus.

When the king had crushed the insurrection and driven the

rebel churchman out of the realm, he granted the royalty,

or Honour of Gloucester, which included Bristol, to his

kinsman Robert Fitzhamon, who thus became feudal chief

of the territory Fitzhamon's daughter, Mabel, marrying

R()bert earl of Gloucester, natural son of Henry I., that

noble, upon the death of his fathcr-in;law, became lord

of the tower and town of Bristol, He rebuilt the

castle, which soon received as captive within its walls

Robert duke of Normardy, who was afterwards removed

to Gloucester's stronghold at Cardiff. The red earl of

Gloucester, as he was called, was the most powerful baron

of his age ; and anlong his successes in war, was the capture

of king Stephen at the battle of Lincoln, who was brought

to Bristol, and, like Cnrthose, iftiprisbned in the castle,

where he remained in chains till exchanged for Gloucester

himself, who in his turn was defeated and captured by
Stephen's queen at Winchester. Earl Robert died in 1147

' Jrch. Inst Jout.^ vol. iviii. 350.

and was succeeded by William his bun, whose daughter

Avisa, marrying John earl of Moreton, afterwards king

John, the town and castle of Bristol became an apanage td

the crown, and as such it continued to the time of Charier

I. John was as many as nineteen times at Bristol, the

neighbouring forest of Kingswood, which stretched 14 miles

square to the east of the city, no doubt resounding frequently

to the cry of his hunt.

Henry III., upon the death of John, came for security

to Bristol Castle, when he permitted the town to choose a

mayor after the manner of London ; and in like usage that

the mayor of London was sworn before the constable of the

Tower, so here he was directed to be sworn before the con-

stable of the castle of Bristol, each fortress being distinct

from its respective city. This feudal custom was continued

here until Edward III. conceded, among other chartered

benefits, that the new mayor should take oath of office

before the retiring mayor in the Guildhall of Bristol in the

presence of the commonalty. Other privileges from the

same monarch were the establishment here of the wool-

staple, and the empowering of the mayor and sheriff to

elect from time to time forty of the " better and more

honest " men of the town, as a council to rate and levy

taxes, &c., which common council, in nearly the same form

as instituted, is yet maintained,

"

Richard II. confirmed all the grants of his predecessors,

and directed that the steward and marshal and clerk of th?

royal household should not sit in the town of Bristol, as

before had been granted to the city of London. In 1387

the king was at Bristol castle " with," says Froissart, " the

queen and all the ladies and damsels of her court," hanng
accompanied thus far his favourite. Do Vere, towards

Ireland. Two years later Henry Bolingbroke, with his

vast northern army, surrounded the walls of this important

western city which immediately surrendered. After four

days' siege the castle also capitulated, one of the terms of

the treaty with the duke of York, agreed to by its governor.

Sir William Courtnay, being that Lord Scrope, earl of Wilts,

Sir Henry Green, and Sir John Busbie, who were within

its walls, should be delivered into the bands of the duke

of Lancaster, In Shakespeare's Richard II. is a 'scene

wherein Bolingbroke denounces these minions of the falling

cause, and orders Lord Northumberland to see them de-

spatched. They were beheaded in the centre of the town,

where then stood the high cross. Only a few years since

an unsuccessful attempt was made in the House of Lords

to revive the oeerage of Wilts, which included the right to

wear a kingly crown in the Isle of Man, that peerage having

been dormant from the time Sir William Scrope here lost

his head. In 1408 Lord Spencer, another adherent of the

ruined dynasty, was also executed at the same spot.

By a charter of Henry VI, the town of Bristol, with its

gates, ditches, walls, and markets, was farmed to the mayor

and burgesses for sixty years at the annual rent of £102,

153, 6d. to the king's household, and £57, 43. Cd. to the

abbot of Tewkesbury and to the castle. This yearly fine

of XI 60 was granted by Edward IV. to Elizabeth his queen

consort Richard III. released £60 of this rent, and the

remainder was redeemed in the reign of Charles L
The doctrines of the Reformation were preached here by

Tyndale, Cranmer, and Latimer. The issue of the dissolu-

tion of religious houses, of which thirteen encircled the

outer walls of the city, was the erection here of a bishopric

(1542) by the conversion of the abbey church of Austin

canons into a cathedral. It has singularly escaped the

notice of every writer that the episcopate was refounded

in 1551, by power of letters apostolic directed by Pope

Paul IV. to Cardinal Pole ; a MS. copy of the original Bull

is in the Bristol Museum. The transitional epoch from

the Papal to the Protestant faith was stained here by the
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blood of five martyrs; to which niimbcc we may add a

sixth, James Duke, who belonged to Bristol, but suffered in

Kent. About the beginning of autumn 1559 "the churck

wardens of all the churches of Bristow," says an unpub-

bshed chronicle noticed below, " and some of the ministers,

brought forth their roods and other images, which were in

their churches, to the High Cross where they were burnt."

The detachment of the castle from the county of Glou-

cester, and its grant to and' incorporation with the town

of Bristol by Charles I. (1629) at the request of Henrietta

M&ria, was another important surrender from the Crown,

but the charter cost the city £949, and the castle was

to be holden at a fine of £40 yearly. As London was

called the King's Royal Chamber, so Bristol was called the

Queen's Royal Chamber; but courtly favours were all practi-

cally cancelled by the infliction of the ship-money tax. By
the king's writ (of October 20, 1631), £6500 was charged

on Bristol for this impost, and there were further taxations

in successive years. The payment of these assessments

became at length so dilatory as to draw down (1638) a

sharp reprimand from Government upon the mayor, with

the threat,
—" if you give not his majesty better satisfac-

tion we shall take a course to make you sensible oC your

duty " {Cat. Slate Papers).

The hurtful interference with the trade of the place (such

as the limitation in the manufacture of soap to 600 tons

yearly, which article had been from the 1 2th century, and

IS even now, one of the chief of Bristol productions) prepared

the way for the easy admission of Col. Essex and hm troops,

when in 1643 he presented himself before the gates of the

city. The Parliament held the place from 5th December
1642 to 26th July in the following year, when Prince

Rupert, with his cavaUenj, surrounded the walls, and storm-

ing at all points frightened the governor, Col. Fiennes,

who had succeeded Essex, into capitulation. In August

1645 the city was assaulted by Fairfax and Cromwell,

and on the 20th day of the siege, it having been heard

that the king was in full march upon the west, a storm

was decided upon, and after a sharp assault on the 11th

of September, Rupert surrendered. " We had not killed

of ours in the storm," says Cromwell, " nor in all this

siege, two hundred men. He who runs may read that

all this is none other than the work of God. He must
be a very atheist that doth not acknowledge it." Ten
years later the castle was demolished by order of the

Protector. The history during the next century and a half

.is unmarked by any very striking events. The rise of Non-
conformity ; the persecution of the Quakers, of whom 103
were in Bristol prisons at the accession of Charles II.; the

visit of the sanguinary Jefl'enes on bis famous western

assizes, when six persons were condemned and executed on
Hedcliff hill, are some of the chief phases and incidents

duringthis period. In 1CS4 wa-s given the charier granting

that "the citizens and inhabitants of Bristol and their suc-

cessors hereafter for ever may and shall be a body corporate

in deed, fact, and name, by the name of the Mayor, Bur-

gesses, and Commonalty of the City of Brutal, with a com-
mon seal." In 1685 James II. stopped here on his way to

Sedgemoor ; and he again visited Bristol in the following

year, and was handsomely euterlainod. The bishop of

Bristol at the time was Lake, one of the historical seven,

who was succeeded by Trelawny, another of • the seven.

The greatest merchant in Bristol at this period was Edward
Colston, whose profuse benevolence has made his name
splendid .among the citizens. In the foundation of schools

and almshouses, repairs of churches, (5ic., he gave £70,695,
;i va-Hi sum in these days. lie died in 1721. Three intUicn-

lial societies instituted to his memory yearly assemble at

public dinners, where they collect alni.s for lying-in women,
tor apprenticing boys. <tc. Up tu tbeeud.if ' "^74 thcammiats

collected from their commenceme::t by these—the Dolphin,

Anchor, and Grateful societies-—have attained an aggregat?

of £118,013. At the election of 1774 Bristol was repre-

sented in the person of the famous Edmund Burke, but ht
policy did not please all his constituents, and he con-

sequently lost his seat here for the next Parliament His

defensive speech on the hustings of Bnstol " is one of the

most convincing pieces of popular oratory on record." The
Bridge Riots of 1793 and the Reform Riots of 1831 arc

dark spots on the history of Brighlstow, or Bright-place,

as old FuUer interpreted the name. The former were the

result of opposition to the prolonged impost of toll which it

was prevalently understood was to cease by a certain day.

About forty persons lost their lives by a charge of the

miUtary on this occasion. The Reform Riots have been

called " The Bnstol Revolution," but were simply a revolt

of the lowest stratum of society, in whom mania for plunder

superseded all political principle. Forty-five houses, the

bishop's palace, and the prisons were burnt to the ground ;

twelve of the rioters were killed by the soldiers, several

perished in their own fires, four w£re hanged, thirty were

imprisoned ; the colonel of the troops committed suicide,

and the city was mulcted in £68,208 damages. The next

year the cholera visited the people, when 626 died of the

malady.

The nautical enterprise of Bristol has been worthy of a

place that "seems to s^vim on the waters" and struck the

eye of Pope the poet as having its streets full of ships.

Some remarkable voyages from the port are recorded, but

perhaps none more memorable than that of Sebastian Cabol

in 1497, who was the first Englishman (for he was born jc

Bristol) who landed in America, and the earliest to discovei

that portion of the continent now called the United States,

and thereby to secure its English colonization. The notice

in a hitherto unpublished lucal chronicle is as follows ;

—

"This year (1497), on St John the Baptist's day, the land

of America was found by the merchants of Bnstowe in a

ship of Bristol called the 'Matthew,' the which said shii;

departed from the port of Bristowe the 2d of May, and

came home again 6th August following."' X Bnstol

privateer brought home from Juan Fernandez the real

Robinson Crusoe. The saucy " Arethusa" frigate, celebrated

for naval daring by Dibdin in song and by Capt. Chamiei

in romance, was built at and belonged to Bristol. The first

steamboat built and fitted at the same port was the " 'Wye,'

in 1827. Bristol was the first city in the kingdom tha?

established regular steam communication with the United

States, the first voyage having been made by the " Great

Western" in 1838. This vessel was built at Bristol

at a cost of £60,000. The " Great Britain " and the ill-

fated " Demerara " were also built here, the formT costing

£120,000.

The creation of Bristol a free port in 1S48 has resulted in great

increase of .trade. The tonnage of foreign ve-ssels (exclusive of

Ireland) with cargoes entenng the town, was in 1S46, 100.722 ; in

1S73. 411,014 \ m 1874, 432.940. The quantity of grain of all

kinds imported between April 1874 and April 1875 was 1,062,007

quarters; of nine, 7459 pipes; of timber, 34,740 tons; of sugar,

83,858 tons. With respeet to the shoe manufacture, in January

1657, leave was given by Government to Mr Ellis of Bristol, to send

1 000 dozen of shoes to Barkidoes, and another 1000 dozen in Decem-
ber. The combined shoe trade now employs 5000 hands, one-firm,

Derham's, alone paying m wages £50,000 per annum. Fry's choco-

late and cocoa works occupy between 500 and 600 hands. The soap

tmde engages about 400 hands. In the Great 'WesU'ni Cotton

Worka about 1500 are employed ; in the stay trade 2000 people.

Bnstol stands fourth of ajl the seaport English towns m the

amount of customs revenue received. The gross amount in 1861

' Tbe.^e important datca hare not (at lea.«t the two latter) till now
been published. They are from an ancient nianuscnpt for scverai

generations in possession of the Fust family of Ilill Court, GloucCTter-

sbire, the " collations " of which aie now il87C) in the keeping of Mi
'> .'lim Georee. bookseller, Bristol.
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«.^ il,i«3,0iu ; li»_ naa lucreased in 1866 to £1,174,181, ana

decreased in 1873 to £941,679. The inland reTenue received in tbe

year 1874-5 was £467,091.

liie bonndaries of the city within its ancient limits comprised

755 acres, and the districts added by the Municipal Act (5 and 6

Wm. IV.) conUtned 4124 acres, making a total of 4879 acres. The
population ol the ancient city and of these districts according to

the census returns of the present century has been as follows ;

—

Tmf
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the endof 1874 there have Deen m luia xchool 417 girls, of whom
68 were rtill there. During the last 4 years S7 have left, of whom
64 were earning a creditable living. The Royal Infirmary admini-

stered in 1874 to 2792 in and 23,163 out patients ; the General

Hospital to 1404 in and 13,512 out patients. JIuller's Orphan
House comprises five buildings, which have cost £115,000. The
average number of inmates is 2000 children and 120 officials. The
average cost of each child, exclusive of salaries, is£13ayear. Nearly
£600,000 has been given for the furtherance of the work since it

was begun in 1836. There is a school-board in Bristol, with 20

attached schools, and 113 schools under inspection.

See Barrett's HisUrry of Bristol, 1789 ; Seyer's Memmrs^ Bristol,

1821 ; Dallaway's Antiguiiiea of Bristme, 1834 ; Evans's Chnmo-
logical History of Bristol, 1824; Bristol vol. of Brit. Arihrnlog.

Inst.: Taylor, Book about Bristol, 1872; Bristol and Us Enwens,
1375.

BRISTOL, a town of the United States, the capital of

a county in Rhode Island, is situated on a peninsula

between Narraganset Bay and Mount Hope Bay, 16 miles

S.E. of Providence by rail. "la trade and manufactures

ere considerable, but it is chiefly important as a summer
watering-place. There is direct steambdat communication
with Providence and New York. Dunng the War of
Independence the town was nearly destroyed by the

English. Population in 1870, 5302.

BRITANNIA. The history of JBritain begins with the

invasion of Julius Ccesar, 55 B.C.. ' Caesar is the first Roman
writer who mentions Britain,; before him we have only a
few short notices in Greek writers, who appear to have
known but little about the country. The earliest notice of

Britain is in Herodotus (450 bc), who mentions the Tin
Islands, only to confess his ignorance about them. By the
Tin Islands are probably to be understood only the SciJly

Inles and Cornwall, which are said to have been known'to
Phoenician traders some centuries before the Christian era.

More important is a passage in Aristotle, who, writing a
century later than Herodotus, is the earliest writer who
mentions the British Isles by name. The passage is in the

De Mundo, c. 3,— "Beyond the pillars of Hercules (Straits

of Gibraltar) the ocean flows round the earth, and in it are

two very large islands called British (/SptTamcai Xcyo/ici-ai),

Albion and lerne, lymg beyond the Keltoi." The applica-

tion of the name Britannia, to denote the larger island,

IS first found in Caesar.

The etymology of the name Britannia is uncertain. Of the

numerous derivations which have been proposed the most
generally adopted is that which connects the word with
a root brith (variegatus), in supposed allusion to the

British practice of staining the body with woad ; but this

is not to be considered as perfectly satisfactory.

The earliest inhabitants of Britain concerning whom
we have any certain knowledge are the Celts, who formed
the vanguard in the great westward migration of the Indo-

European or Aryan nations ; but it seems certain, from the

evidence of remains found in the country, that the Celts

were preceded in tbeir occupation of it by a non-Arj-an race.

The Celtic family is divided into two branches—the

Gaelic and the Cymric. To the former belong the Irish

and the Highlanders of Scotland, to the latter the Welsh
and the inhabitants of Britanny, and to these may.bp added
the ancient Gauls, the remains of whose language seem to

prove without doubt that they belonged to the Cymric and
not to the Gaelic branch.

Of the Celtic inhabitants of Britain nothing is known be-

fore the time of Caesar, whose account of them is the earliest

which we possess. Somewhat abridged it is as follows:

—

" The interior of Britain is inhabited by a race said to

be aboriginal, the coast by invaders from Belgium, who
having come over for the sake of spoil have settled in the
country. For money they use either copper or pieces of

iron of a certain weight. Tin is found in the interior of

the country ; iron on the coasts, but the quantity is small
;

copper is imported. The timber is nf the same kinds as
j

in Graul, except the beech and tne nr. luc climdte is more
temperate than in Gaul, the cold being less severe."

After a short geographical description of the island, Caesar
proceeds to speak of the inhabitants

—

" By far the most civilized are the inhabitaots of Cantium (Kent);
they do not differ much in their customs from the Gauls. The
inhabitants ef the interior do not for the most part sow com, but
live on milk and flesh, and clothe themselves with skins. All the
Britons stain themselves with woad, which produces a blue colour,
and gives them a more formidable appearance in battle. They
wear their hair long, and shave every part of the body except the
head and the upper lip. Ten or twelve have wives in common.
(C»3., B. 0. V. 12-14).-

Nothing is here said as to the religion of the Britons

,

and we are obliged to turn for information on this head to

Caisar's account of Druidism in Gaul. We are justified in

so doing by Caesar's statement that the religious system of

the Gauls was devised jn Britain, and that it was still the

custom for those who wished to become thoroughly versed

in it to go thither for the sake of instruction. Having said

that besides the common people, who are of no account and
are little better than slaves, there are in Gaul two orders,

—

the Druids and the Knights,—Caesar goes on to give an
account of the former

—

" The Druids are engaged in matters of religion, and have the care

of public and private sacrifices. They are the arbiters in almost all

disputes, public and private, and assign rewards and punishments.
Whoever refuses to abide by their decision is excluded from th*
sacrifices, and thereby put outside the pale of the law.

"The Druids are exempt frommilitary service, and from the pay.
ment of taxes. Their chief doctrine is that souls do not perish
with their bodies, but are transferred after death to othor bodies. "

—

(B. 0., vi. 13-14.)

These' are the leading points of Caesar's short account of

the Druids, which is the earliest we possess, and is the

main foundation on which has been raised the elaborate

Dniidic system of later writers.

Politically, Britain consisted of a number of independent

tribes united in a federation of the loosest kind, in which
the lead was taken by the tribe which happened at any
time to be the most powerful.

The Britons appear to have kept up a tolerably close

intercourse with the Continent.'' They are first mentioned

by Cajsar as sending aid to the^ Veneti (a Gaulish tribe

whose name is preserved in that of the present town of

Vannes), in their revolt against the Roman power This
was in 56 B.C. ; and in the foUowfiJg year Csssar resolved

on an invasion of Britain, partly influenced, no doubt,

by the desire of taking 'wngeance for the help afforded by
the Britons to his enemies the VenetL C. Volusenus

having been previously sent to examine the British coast,

Caesar himself set sail from'Portus Itiiis (probably Wissant,

between Boulogne and Calais) on the night of the 26th of

August 55 B c. , taking with him two legions. The opposite

coast was reached early on the morning of the following

day, and after a sharph-strti^le a landing was eS'ected

apparently somewhere near Deal. Slight resistance wa»
now offered by the Britons, to whom peace was granted OD
easy terms, and the Romans hastened back to Gaul. <»

Early in the following summer Caesar again started from

Portus Itius, this time with a force of five legions and s

corresponding body of 2000 cavalry, and landed on the

coasS'of Britain at the same p.lace as in the previous year.

Leaving B' small force to protect the ships he advanced

twelve miles inland to the River Stour before meeting with

the enemy. Cassivellaunus. chief of the country to the

north of the Thames, had been chosen by the Britons as

their general-in-chief,and under his command they for a

time presented a fierce resistance to the invaders, but they

were unable to withstand the steady onset of the Romans,
<>nd Caesar soon reached and took by storm CassivcUaunus'a

capital The site of this city is now uuLuowo, but it has been
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conjectured with some probability to have been Yerulamium

{S; Albaos). Cassivellauniis now sued for peace, and after

receiving hostages and fixing the amount of the tribute

Cffisar left the country before the end of the summer. No
"r^rrison was left behind to secure the Koman conquests,

wl;ich were thus practically relinquished. For nearly a

hiiiidred years after thi^ date the history of Britain is

almost a blank. The Emperor Claudius, on his accession

to the' jmpire in 41 a.d., determined to carry out

Augustus'^ intention of e.'cacting the British tribijte ; accord-

ingly (43 A.D.) Aulus Plautius was sent to Britain with a

force of four legions, and having landed without opposition,

ho advanced to the northern side of the Thames, and there

awaited the emperor's arrival. Plautius was soon joined

by Claudius, who at once led his army against the Briton.s,

over whom- he gained a complete victory, immediately

after which he returned to Rome, leaving Plautius to secure

Lis conquests.

The war was now carried on in the west between the

Roman general Vespasian, who afterwards became emperor,

and the Silurian chief Caractacus (Caradoc). After a

struggle of nine years Caractacusat length, in 51 A.D., met
with a decisive defeat at the hands of P. Ostorius Scapula.

Having fl'd for refuge to Cartismandua, queen of the

Brigantes (a tribe occupying the district between the Tyne
r.nd the Humber), he was betrayed by her to the Romans,
by whom ho was taken to be led in triumph through the

streets of Rome.
Ten years after this Boadicea, quepn of the Iceni, a tribe

occupying the present counties of Norfolk and Suffolk,

took advantage of the absence in Mona (Anglesey) of

the Roman prefect, Suetonius Paullinus, to excite her

people to revolt. The Roman colony of Camulodunum.
(Colchester) was taken and sacked, and the rebellion soon

seemed seriously to threaten the Roman power. Suetonius,

however, hastened up from the west, and in a single battle,

fought near London, inflicted a decisive defeat on the

Britons, following up his victory by a massacre in which

80,000 Britons are paid "to have perished. Boadicea

poisoned herself to avoid falling into the hands of the

Romans. The spirit of insurrection was now completely

crushed ; a milder' policy was adopted by the successors

of Suetonius, and Roman civilization began rapidly to

spread over the country.

The next event of importance is the arrival of Agricola

fts governor of Britain in yea. 78. Agricola's first task

was to complete the subjection of the Ordovices (North

Wales), and this having been, speedily accomplished, he
adopted, with great success, a policy of conciliation. He
encouraged education and building, and succeeded in

introducing Roman dress and manners among the Britons.

THiis, says Tacitus, they in their ignorance called civiliza-

tion, though it was but a part of their slavery. In

70 Agricola attacked the Brigantes, and reduced the

country betwen the Humber and the Tyne. During five

years he continued to advance further north, and in 84 he

defeated a Caledonian chieftain, named Galgacus, in a

great battle, the site of which it is impossible to fix, but it

was probably not far from the eastern coast of Scotland at

some place north of the Tay. Agricola was now recalled

to Rome, and no attempt was made to maintain the con-

?)uest3 north of the line of forts which he had built between

the Forth and the Clyde.

The remainder of the period of the Roman occupation

is for the most part uneventful. In 120 the Emperor
Hadrian visited the country, and built a rampart between

the Tyne and the Solway Frith, in order to check the

inroads of the northern tribes. In 139 a wall, called the

wall of Antonine, in honour of the emperor Antoninus
Pius, was built by the prefect Lollius Urbicus along the

line of Agricola's forts between the Forth and the Clyde.

In 207 the Emperor Severus came to Britain in order to

lead in person an expedition against the Caledonian tribes.

He advanced far into Caledonia, driving the enemy before

him but never meeting them in a pitclied battle. No
substantial advantage was gained in this desultory war,

which cost the lives of 50,000 Roman soldiers. Severus

built a new wall along the line of Hadrian's rampart, and
died at York in 211.

The Roman empire was now in a state of decay, and its

weakness offered great temptations to distant officials to

seize the supreme power for themselves. About 287
the title of emperor was assumed by a man of low birth

named Carausius, a native of Menapia (the district between
the Scheldt and the Meuse), who had been api)ointed to

thfe command of the fleet stationed in the English Channel
for the purpose of protecting the coasts of Britain and Gau]
from the Frisian pirates, and whose conduct in that position

had been such as to draw from the emperor Maximian an
order for his death. After a successful reign of sevea

years, in the course of which his independence was
acknowledged by Maximian, Carausius was assassinated

by his chief officer Allectus, who in his turn usurped tho

imperial title during three years, at the end of which
Britain was regained for Rome by Constantius Chlorua

(296). Constantius afterwards led an expedition into

Caledonia, and died at York in 30G.

Soon after this date tho Picts and Scots begin to be heard

of as invading the Roman province fsom the north. The
Scots, who occupied the western part of Caledonia, belonged

to the Gaelic branch of the Celtic family, and had crossed

over from Ireland, bringing with them tho name which was
afterwards bestowed on their new home. The question as

to the origin and the language of the Picts is one which
has been long under discussion, and still seems far from
a definitive settlement. The Picts are now, however,

generally admitted to have been a Celtic race, and the

evidence of language, as far as can be judged from the very

few Pictish words, chiefly proper names, which have been
preserved to us, seems to indicate the Cymric rather than
the Gaelic as tho branch to which they belonged. (For
further information on this point see Garnett, I'hilohgical

Essays, and Skene, 1'he Four Ancimt Booh of U'aUs.

Garnett holds the view that the Picts were a Cymric race

;

Skene believes them to have belonged tp tho Gaelic branch
of the Celtic family.)

In 307 the Picts and Scots overran the whole country
as far south as London. Theodosius, father of the emperor
of that name, was sent against them, and in two campaigns
he succeeded in driving tliem back beyond tho wall of

Antonine. The district thus regained between the walls of

Hadrian and of Antonine was named Valentia, in honour
of the reigning emperor Valentinian. This, however, waa
only a momentary check, and the new province was soon lost,

In 3S3 the title of emperor was assumed by JIaxiraus, a
native of Spain, who had served under Theodosius in the
Pictish wars. Maiimus took a large army of Romans and
Britons into Gaul and was recognized by Theodosius and
Valentinian as sole emperor over Britain, Gaul, and Spain.
Five years later he invaded Italy, but was taken and
beheaded at Aquileia in 388. The army never returned
to Britain, which was thus left weaker than ever. la
396 a single legion was sent by Stilicho, and the Picts

were once more driven back. In 407 three atiocossive

emperors—Marcus, Gratian, and Constantine—were set up
in Britain, the last of whom followed the example set by
Maximus, and carried the army into Gaul, leaving Britain

again helpless against the northern invaders. In 410
the Pioman occupation of Britain was formally terminated
by a letter addressed by the emperor Honorius to the cities

IV. - 45
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of Britain, in whicu lie told them that they must henceforth

be their own defendere.

Britain first became u Roman province in the reign of

the emperor Claudius, 43 a.d. It was governed by a

tingle prefect until the reign of Severus, who divided the

province into two parts, called Britannia Superior and

Britannia Inferior, each governed by a prefect. In the

division of the empire into four prefectures in the reign of

1 Diocletian, Britain formed part of the prefecture of Gaul,

ond was governed by an oflicer called the vkanus, residing
' >l York. The country was subdivided into four provinces,

I :ach governed by a prefect :

—

1. Bnlnnnia Prima, the district south of the Thsmoi.

2. Britannia Sccntula, tlic district south of the Dec and ivcst of

,
Ijie Severn.

3. Flavia C(r<ariams, east of tlie Severn.

i. iluxi-ina Ccuariciisis, t)ie district between the Humber and the

Tyne.

To these was added as a fifth province the district of

Vclenlia, conquered by Theodosius in 368, but it appears

to have remained but a short time in the possession of the

Romans.
Our knowledge of the events of the two centnries

succeeding the close of the Roman occupation of Britain is

rendered most uncertain by the absence of contemporary
records. The accounts given by later writers, British and
Saxon, cannot be relied upon for more than the barest

outline, which may be accepted in so ar as it is found to

be consistent with the visible results of the events of this

period.

The paternal character of the Roman rule had left the

Britons at its withdrawal enervated and helpless, and utterly

unable to cope with the Picts, who now began to press

heavily on them. Having in vain appealed for help to the

Romans, the Britons applied to the Teutonic rovers who
had since the later years of the Roman period been in the

habit of plundering the eastern coast. -Accordingly, the

three tribes of Angles, Jutes, and Saxoij. came over, and
with their assistance the Picts were drives back into their

own territories. The Saxons, however, s ill continued to

arrive in large numbers, and soon finding the occasion of a
quarrel, they combined with the Picts against the Britons,

and proceeded to overrun the country, driving the Britons

before them into the west. The first Teutonic kingdom in

Britain was that of Kent, founded in 44a and at the end
of two centuLies we find the Saxons in firm possession of

the greater part of the country, and the Celtic tribes

occupying only the extreme west. Of Aithur, the hero of

the Welsh account of this period, it is in possible' to speak
with any certainty Although he is unknown to the

Saxon chronicle, it seems unnecessary to deny his existence,

and it is certain that no part of the south-western district

of England, wliich is generally supposed to have been the

scene of his exploits, was conquered by the Saxons until

after the time of his alleged victories. An attempt has
lately been made (see ARTnuR) to show that the scene of

Arthur's victories is to be laid in the south of Scotland,

and not in the west of England. Tht question is one
which hardly seems capable of a satisfactory settlement.

For the subsequent history see England.
Sec Monumcnta Ilistorica Britannica, 1841 ; Cntnden's Jiri'

lanvia ; W H. Jones. VeHign of t}u Gaelin Gvnjnedd : Mcrivale,
History of the Rmnans under the Empire; Btrton, History of Scot-

land, vol. i. (A. W. k.'iM.)

BKITANNICUS, son of the emperor Claudius, and of

his third wife Messalina, was born probably 42.A.D., though
the eixact date cannot be determined. He was originnlly

called Claudius Tiberius Germanicus, and received the

name Britannicus on account of the conquests made in

Britain about the time of his birth. Till 48 a.d., the date

of bis mother's execution, he was lonUcd upun as the heir

to the ira])€rial dignily, but Agnppina, the new wife o(
Claudius, soon persuaded the feeble emperor to pass biir

over and adopt her son by a previous marriage, Lucius
Domitius, known later as Nero After the accession t'l

Nero, Agrippina, whose lover, Pallas, bad been banished,,

threatened to stir up revolt ag;iinst the new emperor, anti
excited his fears against Britannicus. Poison was admin-
istered to the young prince, at first without efl'ccl, but at

stronger dose given at the banquet table was instantaneously
fatal. The murdered boy, for he had barely completed his
fourteenth year, was buried on tht evening of the day id-

which he died. The pile was erected on the Campus-
Martins amidst a deluge of rain, which washed the plaster

and paint from the livid and distorted face of the corpse.

BRITISH COLU.MBIA. See Columbia, Bwtisu.
BRITTANY, or Brita.s.ny (French, Bretagiv), an an-

cient province and duchy of France, consisting of the north

west peninsula, and nearly corresponding to the departments
of Finistfere, Cotes-du-Nord, Morbihan, Illo et Vilaine, and
Lower Loire. It is popularly divided into Upper or
Western, and Lower or Eastern Brittany, ^\'hile it is not

a mountainous country, none of the eleva ions much
exceeding 1200 feet, it is remarkable for the extreme
ruggedness of its physical features, especially along the

coast and towards its seaward extremity. There are vast

tracts of desolate moorland broken only by the nvelancholy

monuments of a forgotten time, and gloomy water-courses

worn deep into the stony strata. Ekewhere, however,

beautiful valleys and romantic glens are traversed by full-

flowing rivers. Agriculture is in general in a rather back-

ward condition, though here and there there are signs of

enterprise. Flax and hemp are largely grown ; and in the

more fertile districts excellent crops of the cereals are

obtained. Bees are almost universally kept, and are often

object^ of a kind of aflfection. Pasture is abundant
throughout the country, and the dairy produce forms a.

very important item in the food of the people. Industrial

pursuits, except in a few seaport towns, which are rather

French than Breton, have hitherto received but little atten-

tion. The Bretons are by nature conservative. They
cling with almost equal attachment to their local customs

and their religious superstitiona It was not till the 17tl>

century that paganism was even nominally abolished in

some parts, and there is probably no district in Europ"

where the popular Christianity has assimilated more fron

earlier creeds. Witchcraft and the influence of fairies an»

generally believed in, and charms and antidotes ar^ trust

fully resorted to. Part of this superstitious tendencj>

may, no doubt, be attributed to the influence exerted ou

the minds of the people, not only by the strangeness o.*

their natural environment, but also by the frequency o(

megalithic monuments, whose origin they cannot explain,

for nowhere are these monuments so numerous and varied.

The costume of both sexes is very peculiar both in cut and
colour, but varies considerably in difl'erent districts. Bright

red, violet, and blue are much used, not only by the women,
but in the coats and waistcoats of the men. The reader

will find full illustrations of the different styles in Bcueis'

Breis-izel ou Vie dts Bretons de t'Armoriqve, 3 vols., 1844

The Celtic language is still generally spoken, especially in

lower Brittany, and a considerable body of traditional story

and song is current among the people. Four dialects arc

pretty clearly marked. The whole duchy was formerly

divided into nine bishoprics,—Rennes, Dol, Nantes, St

Malo, and St Brieuc, in Upper Brittany, and Tr(;guicr,

Valines, Quimper, and St Pol de hion in Lower ; and

several of the larger towns were the seats of separate counts.

At the time of Ciesar's conquest of Gaul the north-western

rciiinsula was inhabitod by the Celtic tribes of the Veneti. tho

Curiosolita;. .ind tUeOsismii ; but our information '- ~gai-d to thviu.
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5'C»t'*^(^ scantiopt dMcription. On the condition of this diftinot,

iniiesd, historv i? alinost silent till the 6t> century, when the

qvasiou ef Britain by the Saxuns was followed by the migration

icross the chdiiuel of iarge numbers of the defeated islanders. Tho
Ureton chronicles contain af. account of about a score of dukes from

that period to tho end of the 8th century ; but how far the names
tnd the narrative are merely mythical it would be hard to deter-

mine. The one great fact that is clearly evident is, that a violent

contest for independence was maintained against the Frankish

inroads. Under the early Carlovingians the country was for a lime

in rattier more than nominal subjection ; but it soon ioas^>rted its

independence. Ti.e 9th and liiiu cenmriea smciioly remarkaolk

for the wars that were continually breaVing out between Briftany
and the rising duchy of Normandy. Though Alan V. of Brittanj
had been intrustcil with the guardianship of the youthful Wiliiam
of Normandy, and had fulfilled his trust to the full, yet under his

successors Couan U., Hocl V., and Alan Fergent, the old enmity
between the two countries broke out again and again.- On tb*
death in U4Sof Conan III., who had been defeated in a contest with
his rebellious nobles, the succession was disputed by Iloel VI. and!hu)
brother-in-law, the count of PorhoeL The partizans of the former on
their defeat subuuttcd to Henry II. of England, who bestowed tb*

Jlap of Brittany.

(Juchy on his brother QeoEfrey. GeolTrey's death two years after left

the way open to the enterprise of Conan IV., grandson of Conaa

III , who had aiade his step-father prisoner, and was etadually

obtaining possession of the whole 3ilchy. The new duke, however,

was forced not only to give hfs daugiiter Constance to Henry^s son

Geoffrey, but also in tho long run to abdicate in his favour. On
Geoffrey's death ia 1186 the duchy became an object of dispute

between the English and French kings, the latter being supported

by the native nobility. To this rivalry the young duke Arthur fell

a victim, mnrdered, as is usually supposed, by his uncle John of

England. His sister Alice succeeded, under the protection of France,

ana was married to Pierre de Dreux, who thus became the first of anew
line of dukes which lastfd till the death of Francis II in 1483. In

1191 the heiress Anne was forced to marry Charles VIM., and thus

the duchy waa held by the French crown. In 1532 it was formally

united to France, but it ni^tained a separate parliament till the

Uevolution.

Among the historians of Brit'.any may be mentioned Dom
I/obineau, Dom Taillandier, Dom Morice, Daru, and Dc Courson. See

also Trollope's Summer in BntUiny, 1840 ; Mrs Bury Palliscr,

liriUanyand its Byewaya, 1869 ; Du Cbatellier, VAgriculture U la
classes agrkolcs de la BmUi-jJU, • 8C"2.

BRITTON, the title of the earliest summary of the

law of England in the French tongue, which purports to

have been written by commliid of King Edward I. The
.irigin and authorship of the work have been much disputed.

It has been attributed to John le Breton, bishop of

Hereford, on the authority of a passage found in some

MSS. of the history of Matthew of Westminster ; there

are difficulties, however, involved in this theory, inasmuch

as the bishop nf Hereford died in 1275 (3 Edward I.),

whereas allusions are made in Britton to several statutes

passed after that time, and more particularly to the well-

known statute "Quia emptores terrarum," which was

passed in 18 Edward I. It was the opinion of Selden

that tho book derived its title from Henry de Bractou, the

laat of the chief justiciaries, whose name is sometimes spelled

in the Fine Rolls Bratton and Brelton, and that it was a

royal abridgment of Bracton's great work on the customs

and laws of England, with the addition of certain subse

quent statutes. "The arrangement, however, of the two-

works is different, aixi but a small proportion of Bracton'i

work is incorporated in Britton. The work is entitled in

an early MS. of the 14th century, which was onte in the

possession of Selden, and is now in the Cambridge Uni-

versity Library, " Summa de legibus Anglie que vocatur

Bretone ;" and it is described as " a book called Btctoun"-

in the will of Andrew Horn, the learned cliambeilain of

the city of London, who bequeathed it to the chamber of

the Guildhall in 3 Edward IFI., together with another

book called the Mirroir ties Justices. Britton was first

printed in London by Robert Redman, without a date,

probably about the year 1530. Another edition of it was

printed in 1640, corrected by Edmund Wingata A third

edition of it, with an English translation, has been lately

published at the University Press, Oxford, 1865, by F. M.

Nicholls, M.A. An English translation of the work

without the Latin text had been previously published by

R. Kelham in 17G2.

BRITTON, Jons, a topographical and antiquarian writer,

was born at Kingston-St-Michael, near Chippenham, July

7, 1771. His birthplace, an old-world village of the •dullest

and sleepiest kind, had also the distinction of being the

home of the antiquary John Aubrey. His parents were

in humble circumstances, and he was left an orphan at an

early age. He grew up with no better education than

was to be had in the poor schools of his native Wiltshiie

village and neighbouring places, the last to which he was sent

being at Chippenham. At the age of fourteen he became

possessed of a small lot of books, and among them were

Jiobinson Crusoe, the Pilgrim's Progress, and The Life o/

Peter, Czar of Muscovy. At sixteen he wtut to London^
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and through the Influence of a relative \>_:i apprenticed to

a wine merchant. Prevented by failing health from serving

hifl full six years, he found himself adrift in the world,

without money, without friends, and without education.

In hia hand-to-hand fight with poverty he was put to

etrange shifts, becoming cellarman at a tavern and clerk to

a lawyer, reciting an^i singing at a small theatre, and com-

piling a collection of common songs. During his appren-

ticeship he had read much in a loose, aimless manner ; and

gradually by successive small ventures be found his way
into the broad paths of literature. A Salisbury publisher

having projected a work on Wiltshire, invited Britton to

undertake its preparation. The propo.sal was accepted
;

and in conjunction with bis friend Edward Wedlake Brayley,

Britton set himself to the task. Such was the small

beginning of the voluminous work entitled The Beauties of

Eugiand and Wales. The Beauties of Wtttshire appeared

111 two volumes in 1801, a third volume being added in

i 825. The authors proceeded with other counties, and

nine volumes of the entire series were their work. In the

course of these early labours Brittou'a attention was espe-

cially drawn to antiquarian subjects , and thenceforth his

proper field was before him, and in it he worked honour-

ably. In 1805 appeared the first portion of his Archi-

lectural Auliguities of Great Britain, which extended to

five volumes quarto, and was nine years in publication.

On ita completion Britton commenced his great work on
the Cathedral Antiquities of England, the section on
Salisbury Cathedral being the first published. It was
completed in 1835, having been more than twenty years in

pi ogress, and forming altogether fourteen folio volumes.

It 13 profusely illustrated by copperplate engravings.'

As sole or joint tiiitlior or editor Britten's name is attached to a
large number of works of a hke cliaraoter. Among the^e may be
mentioned the HistoricaLJccount of Redcliffe Church, Bristol ( 1 SI 3)

;

lUustratxons of FmlhitlAbhey (1823) ; 4rchiteduTal Aiitxquitics of
Normandy, with illustrations by Pugin, published in 1826-1827

;

Picturesque Anttquities of English Cirtes (1830); and the splendid
History of the Palace and Bouses of Parliament at Westminster, the
joint work of Britton and Btayley, published in 1834-Sfi. Mr Brit-
Ion was a frequent contributor to the Gentleman's Maganne and other
periodicals ; ne wrote the article "Shakespeare" for Rces's Ct/c/o-

padia, and the articles "Stonehenge," " Aveburj'," and "Tumu-
lus" for the Penny Cyelopecdia. In his later years he began to write
his Autobiography, but did not carry the personal narrative far.

The portion published is rich in literary anecdote of tlie times.
Hrittoiidied in London, January 1,'1857, and his remainswere interred
iu Norwood Cemetery. A Desatptive Account of Au Literary Works
was published by his assi.itant T. E. Jones. Britton was the origina-
tor of a new class of literary works. " Before his time," says llr
fiigby Wyatt, " popular topography was uuknown," He first com-
Lined antiquarian with topoOTaphical description. H.. effected a
great improvement in the style and character of tlie illustrations of
ancient monuments ; and thegeneral admiration excited by the en-
gravings in his works gave rise to a novel interest in his subject, and
became one of the incitements to deeper studies and investigations.

BRIVES-LA-G.\ILLARDE, a town of France, capital

o( an arrondisscment in the department of Corrize, situated

in a beautiful and fertile plain twenty miles from Tulle.

It is surrounded with elm-plunted boulevards, and possesses

a number of well-preserved houses of an early date. None
of its public buildings (which comprise several churches, a
theological seminary, and a college) are of much importance,
except the church of St Martin, dating from the 1 3th century.

Ihe town carries on an active trade in cattle, wool, wine,
oil, and grain, manufactures wax candles, copperwares, and
cotton thread, and has millstone and slate quarries. Brives
is of ancient origin, and for a long time disputed the title

of capital of the Lower Limousin with the cily of Tulle.

It was the birthplace of the Cardinal Dubois. Population
in 1872, 8417.

BUIXEN, a town of Austria in Tyrol, situated in the
Pusterth.il at the confluence of the Eisack and Ricntz,

in 40° 40' N. lat. and 11° 37' E. long., 104 miles from

Vienna by rail. It is the seat of a bishop, and has . calh?

dral built iu the 18th century, a theological seminai.),*

gymnasium, and several monasteries. There are iron and

steel factories in the nelghbouihood, and the t-aths ol

Maria-Louisa are supplied with water from a chalybeate

spring. About nine miles from the town is the grtat fort

of Franzensfeste, built in 1838, at the junction of the

roads from Botzen, Innsbruck, and PusterthaL Brixen (in

Italian Bressanaiie) is mentioned at least as early as 001

In 1025 it became the scat of a bishcp, and in 1038 v\as

surrounded with walls. In 1174, 1234, and 1445 it was

destroyed by fire, in 1519 it was stormed by the French

under Gaston de foix , und in 1525 it suffered from th

rebellion of the peasants. Population in 18C9, 4349.

BRIXHAM, a seaport town of England, in the count;,

of Devon, about 'iCO miles frrm London, with a stnlion

about two miles distant on the South Devon Railway

The town is irregularly built on the cliffs to the south nl

Toibay, and its harbour is defended by a modern break-

water. It carries on a very extensive fishing and coasting

trade, and is a place of resort for sea-bathing. In th"

early part of the present century' it was the seat o' a con-

siderable military cstablishmert, with fortified barracks at

Bury Head, and it is celebrated in history as the spot

where King William landed in 1668. Population of the

parish in 1871, C542
BROACH, or Bhaeuch, a district of British India under

the jurisdiction of the governor of Bcinbav, extending fion;

21° 22' to 22° ir N. lat. and from 72°"30' to 73° 10' E
long. It is bounded on the N. by the River MAhi, on

the E. and S. by the territory of the Gaikivar, and on

the W. Ijy the Gulf of Cambay. Consisting chiefly of the

alluvial plain at the mouth of the River Neibudda, the

land is rich and highly cultivated, and though it is with-

out forests it is not wanting in trees. The district is well

supplied with rivers, having in addition to the Nerbudda,

the Mahi in the north and the Kfni in the south. The area

is 1320 square miles; the population 350,322, of whom
248,343 are Hindus, 69,033 Mahometans, 3986 Buddhists,

3116 lirsfs, and 24,703 belong to the aboriginal tribe&

The population comprises several distinct races or castes,

who, while speaking a common dialect, Gujarithi, inhabit

separate villages. Thns there are Koli Kembi or Voro
(Borah) villages, and others whose lands are almost entirely

held and cultivated by high castes, such as Bijputs, Brah-

ma ns, or Firsts.

Except in the city of Broach, which has two steam ginnir„ factorie*

and a considerable general trade, agriculture is almost the sole

industry of the district. The export of cotton, the principal agr
cultural product, amounted in 1872 to 88,471 boles, llie mojt
important cereal and yxihe coqis are— for the rains, jawdri (Bolcur
Sorghum) rice, hk^\{rciicillana spiccUa), Vii7 {Cajan^s indi<:vs), anc
miig (Phaseolus Mungo) ; and for the cold weather, wheat, tii.

(Scsamum indieum), pea, gram (Cicer arictinum), wal (Lablab
vulgaris), castor oil, and tobacco. The total revenue of thedistric'

amounted in 1872 to £318,972, of which £266.936 wasimperial land
revenue ; £20,568 on account of the local land cess ; stap.ps yielded
£22,714 ; excise, £6823 ; and a.sfessed taxes, £193. The imperia)
e.Nponditure in the district amounted during the same time to
.£72,025. Ofthe whole ana of the district, viz., 1820 square miles, 72
per cent, are returned as cultivated, 3 per cent, cultivable but noi
actually under tillage?, and 25 per cent., including the sites oi
villages, river-beds, 4c., as uncultivablc. There are five towns with
a population of over .'.000 inh.ibitants,—Broach, 36,932 ; Jambusar,
14,924; Ankloswar, 9414 ; Amod, 6126; and Gajera, 6239. In the
first two of these towns municipalities have been established. The
district contains 191 schools, with an attendance of 6525 scholars.
The total numlx-r of persons receiving or who have received some
education auiouuts to 9'5 per cent, of the enitre population. The
strength of the district police force is 415, giving to each man the
charge of- three square miles and 844 inhabitants. The principa]
criminal class is the Ehils, numbering about 24,000. The difficulty

of arrestuig olfenders of this lace is increased by the fact that they
aruin league with members of their tril>e in the native states of Ban^la
and Kajpiplo, and can ther«forewith ease escape into foreign Mrhtorf.
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liROAC.i, irie principal pUc^ ol the district of the same
iianie, situated on an elevated mound, supposed to be

arlifiuial, on the northern bank of the Nerbudda, about 30
miles above its mouth, in 2r 42' N. lat. and 73^ 2' E.

long. The river is here a noble sheet of water, two miles

wide at ebb tide, but shallow for the most part even at

flood tide, though there is then a deep bat intricate

channel admitting vessels of considerable burden. In

18(2 the population of the town and municipality was
returned at 30,932. As in the generality of eastern towns,

the streets f^e narrow and the houses lofty. It has a con-

siderable trade, and annually exports large quantities of

ruw cotton to Bombay. Broach is thought with some
oppearance of probability to have been the Barygaza of

Ptolemy and Arrian. Upon ,the conquest of Ouzerat by

tho Mahometans, and the formation of the state of that

nam% Broecli formed part of the new kingdom. On its

overthrov* by Akbar in 1572, it was annexed to the

Mnghul empire and governed by a Naw;Vb. The Marhattis

became its masters in 1GS5, from which period it was held

insubordination tc the Peshw.i until 1772, when it was

captured by a force under General Wedderburn (brother

to Lord Loughborough), who was killed in the assault.

In 1783 it was ceded by the British to Sliidhii in aoknoiv-

kdgment of certain services? It was stormed in 1S03 by

a detachment commanded by Colonel Woodington, and
was finally ceded to the East India Company by Sindhii

under the treaty of Serji Anjang&on. Distance north from

Bombay 190 miles.

BROADSTAIRS, a town of England, in the county of

Kent, about a mile and a half to the south of the North
Foreland, and three miles from Margate, on the London,
Chatham, and Dover Railway. It has a small pier for

fishing-boats—built in the reign of Henry VHI., a modern
Gothic church, hotels, lioraries, and bathing-establish-

ments; and in the summer season it attracts a considerable

number of visitors. There is an archway leading down
to the shore, which bears that it was erected by George
Culmor in 1540, and not far off is the site of a chapel of

the Virgin, to which sliips were accustomed to veil their

topsails as they passed. Population in 1871, 19f'G.

BROCCHf, OiovASNl B.iTTiSTA, a celebrated Italian

miner.ilogtst and geologist, was born at Bassano, in

February 1772. He studied at tho university of Pisa,

where his attention w.as especially turned to mineralogy

ftnd botany. In 1802 ho was appointed professor of

botany in the new Lyceum of Brescia ; but he more
particularly devoted himself to geological researches in

the numerous excursions he made into tho adjacent

districts. The fruits of these labours appeared in different

publications, particularly in his Treatise on t!i4 Iron Mines
in the depannvHt of i[cUa ; and liis Essay on the Physical

Constitution of the Mctalliferoui Mountains of ilte Valley

of Trompia, which appeared in 1807. His- valuable

researches procured him, in tho following year, tho olfice

•f inspector of mines in the recently established kingdom
of Italy, which enabled him to extend his investigations

over a great part of Central and Southern Italy, as well as

Its northern districts. In 1811 ho produced a valuable

memoir On the Mineralogy of the Valley of Fossa and the

Tyrol, but his most important work is the great Geologic

Fossile Sahapennina con Osservazioni Geologiche tulle

Apennini, e sul Suolo Adjacente, 2 vols. 4to, Milan, ISl-t,

containing most accurate detaib of the structure of the

Apenoine range, and an account of the fossib of their

strata. These subjects were further illustrated by his

valuable geognostic map and his Catalogo rajionato di

una RaccollT. tli Roccht, disposto con ordme Geografico, per

servire d'IUustra:ione della Carta Geognoa'.ica dell' Italia,

Milan. 1817. His Tork, Dello Slalo Fuico del Suclo di

Roma, with its accompanying map, is admirable- for accu-

racy and judgment. In it he has corrected tho erroneous

views of Breislak, who conceived that the Eternal City

occupies the sue of a volcano, to which ho ascribed the

tufa and other volcanic materials that cover the seven hills.

Brocchi, on the other hand, has satisfactorily shown that

they are derived either from Mont Albano, an extinct

volcano, 12 miles from Rome, or from Mont Cimini, stiil

further to the north of the city. Indeed he has sliown

that the streams or beds of tufa may be traced .almost

uninterruptedly from that mountain to Rome Several

minor papers by him, on other mineralogical subjects,

appeared in the Bibuoteca Italiana from 1816 to 1823.

In the latter year Brocchi sailed for Egypt, and engaged
with his usual ardour n exploringthegeology of that country

and its mineral resources, every facility being granted by
Mehemet Ali, who in 1825 appointed Brocchi one of u

comraiision to examine and organize his conquest of

Sennxar, but the naturalist, unfortunately fo- science, fell

a victim to the climate, at Khaitum, in September 182G.

BROCKHAUS, Feif.duich Arnold, an eminent German
publisher, was born in Dortmund, on the 4th May 1772.

He wa^ educated at the gymnasium of his native place, and
from 1788 to 1 793 served an apprenticeship in a mercantilo

house at Diisseldorf. He then devoted two years at Leipsic

to the study of modern languages and literature, after

which he set up at Dortmund an emporium for English

goods. In 1810 he transferred this business to Arnheim,
and in the following year to Amsterdam. In 1805, having
given up bis first line of trade, he, in conjunction with a

friend, began business as a publisher. Two journals

projected by him were not suffered by the Government to

survive for any length of time, and in 1810 the complica-

tions in the affairs of Holland induced him to returu

homewards. In 1811 he settled at Altenburg. About
three years previously he had purchased the copyriglit of
tho Conversations-Lexicon, whMih had been begun in 1795,

and in ISIO-U ho completed the first edition of this

celebrated work. A second edition under liis own editor-

ship was begun in 1812, and was received with universal

favour. His business expanded rapidly, and in 1817 ho
removed to Leipsic, where he established a large printing-

house. Among the more extensive of his many literary

undertakings were tho critical periodicals

—

Hermes, tha-

Liierarische Conversationsblalt (afterwards the Btdttrr fiir

lilerarische Unter/ialtuig), and tho Zeitjaiossen, and some
large historical and bibliographical works, such =>s Vcn
Raumer'a Geschichte der Holienstaufen, and Ebert's Alljem.

Bibiiographis. Lexicon. The work distinctively associated

with his name, and with the publishing house which has

been carried on by his sons, is the Conversations-Lexico'i

in many ways the completest and best encyclopa;dia of its

kind, which has now reached its twelfth edition. Brock-

haus died in 1823.

BROCKLESBV, Ricuakd, a physician of considerable^

reputation, was born in Somersetshire, 11th August 1722.

He was educated at Ballytore, in Ireland, studied medicine
at Edinburgh, and finally graduated at Leyden in 1745.

In 1751 ho was admitted a licentiate of the Royal College

of Physicians at London, of which he afterwards became a

fellow. In 1758 he was appointed physician to' the army,
in which capacity ho served in Germany during the greater

part of the Seven Years' War, and in the course of it was
chosen physician to the hospitals for British forces. Tho
results of his observations during this period were published
in 1764, under the title of Economical and Medical Obser-

vations from 1738 to 1763, tending to the Improvement nf
Medical Hospitals. He had already given many proof., of

his industry and his attainments by papers published in the
Traiuactiont of the Royal Society. His Di'-'^talion on /A*
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Uunc of tlu Anan,. ..^jiearea in 1749, and his Oatto

JJ rvetana in 1760 Shortly after this he waa appointed

by the duk? of Richmond physician-general to the royal

reginient of artillery an J corps of engineers, an appoint-

ment that gave him constant access to the laboratory of

Woolwich, and it was by his advice that a professorship of

chemistry was added to the establishment of the college.

lo hi3 laUer years he withdrew altogether into private life.

The circle of Lis friends included some of the most distin-

(guwlied literary men of the age. His intimacy with Burke

Ihad commenced at school, and soon ripened into the

-warmest friendship. He was also warmly attached to Dr

Johnson, to whom he offered atT annuity of ilOO during

the remainder of his life to enable him to visit the Con-

tinent for the recovery of his health , and when this offer

was declined, he pressed him to reside in his house, as more

suited to his health than that in which he then lived. He
attended the great moraKst on his deathbed. The same

generous disposition was manifested in his conduct to

Burke, to whom hei presented £1000, a sum he had in-

tended to leave biro by will Dr Brocklesby died suddenly

lltb December 1797 He left his entire fortune, with

the exception of a few legacies, to his two nephews, Dr
Thomas Young and Mr Beeby

BRODERIP, William John, a distinguished writer on

natural history, was born in Bristol, probably in 1787

He was educated at the school conducted by the Rev.

Samuel Seyer, and proceeded to One) CoUege, O.xford,

where he began the study of law. He was called tolthe

bar i.i 1817, and took part for several years in editing the

law reports. In 1822 he was appointed by Sir Robert

Peel one of the metropolitan police magistrates, a post

which he occupied for thuty-four years. All his leisure

time was devoted to the favourite study of his earlier days

—

natural history. He was a member of most of the scientific

societies, contnbuted numerous papers to their Transactions,

and did much to further the study of zoology in England

He acted for many years as vice-president of the Zoological

Society The zoological articles in the r^nny Cyclapadia

were written by him, and made him widely known as an

original investigator and able expositor A series of articles

contributed to Frnser's Magazine were repnuled in 1848 as

Zoological Recrealicms, aT\d were followed in 1852 by Leovei

from Iht Note-Book of a ^'adrraliM. Broderip died on the

27Sh February 1859

BRODlE, Sir Benjamin Collins. Bart , a distinguished

physiologist and surgeon, was born in 1783 at Winterslow,

county of Wilts, and died at Broome Park^21st October

1862, in the 79th year of his age His paternal grand-

father, connected with the family of Brodie of Brodie, was

born in Banffshire about the year 1710, and came as an

adventurer lo London, where he acquired considerable

wealth .IS an army clothier. One of his sons, the father of

the subject of this notice, was educated at the Charter

House, and afterwards nt Worcester College, Oiford, where

he took holy orders Here he probably acquired the friend-

ship of the first Lord Holland, with whom he aftervrards

lived at Holland Uyuse. The second Lord Holland having

purchased the estate of Winterslow, Mr Brodie rented a

cottage near the same place. The second l^ord Holland

died in 1774, and chrected in his will that Mr Brodie should

have offered to him the presentation of the first of three

livings which he bad in his gift when a vacancy occurred.

This event took place in consequence of the death of the

incumbent of Winterslow, and Mr Brodie became rector of

the parish. In 1775 he marncd one of the daughters of

Mi Collins of Milford, a banker of Salisbury. They had

six children,—four sons and two daughters,—and the sub-

ject of this sketch was their fourth child.

He receaved his "orly education from his father, who i

appears to have been a man of energy, ability, and method .

and at an early age he had acquired a considerable know,
ledge of the classics. W'hen the time for choosing a prOfea-

sion arrived, his father intimated to him that he was
intended for that of medicine, and accordingly, in the
autumn of 1801, he began to attend the anatomical lectures

of the celebrated Abernelhy in London. As his family
was connected by marriage with several of the leading

members of the profession, such as Dr Denman (the

father of the first Lord Denuian), Dr BaiUie, and Sir

Richard Croft, the young student enjoyed many advantages
of distinguished professional society, but it does not appear
that at this period of his life he had any predilection for

medical studies or any aptitude for surgical work. The
great eminence as an operator to which he afterwards

attained was gained, as he himself said, by persistent

application and perseverance.

He devot'ed great attention te the clinical study of

disease, and began to make an elaborate series of notes of

cases which came under his observation. This habit he

continued throughout life, and thus gradually amas.°ed that

enormous amount of practical experience which afteivtards

gave his advice as a consulting surgeon such weight

Like most young adventurers m the fields oi science of

that day, he early began to teach. He gave many courses

of lectures upon _natomy, not only as it bore on surgical

practice, but as a science having important physiological

and teleological relations. In 1808 he became as.'istant-

surgeon to St George's Hospital, and he continued on the

staff of that institution for over thirty years. This gave

him the opportunity of teaching clinically, and Le soon

acquired a reputation as an able and fluent eite-nporo

speaker In 1810 he was elected a fellow of the Royal

Society, and in the following year communicated a series ot

papers " On the Influence of the Brain on the Action of the

Heart, and on the Generation of Animal Heat." In 1812 he
also communicated a paper " On the Jlode in which Death is

produced by certain Poisons " These papers were founded

upon a series of carelul physiological experiments, having for

tlieir object to determine, first, the relation of the nervous

system to the circulatory and nutritive systems in higher

animals, and, second, to ascertain, if possible, how poisons

produce death. The most important fact ascertained by
the first series of experiments was that the stoppags of the

heart's action at the moment of death does not depend on
the remoTsrt of the influence of the brain, but on the arrest

of respJiation. He also pointed out some important facts

which cquld only be accounted for by supposing that the

nervous system has an influence on the production and
diffusion of animal heat, an idea not then generally accepted.

For these researches he received the Copley medal of

the Royal Society in 1811 In 1813 he delivered the

Cioonian lecture, " On the Effect of the Nerves on the

Heart and on the Involuntary Muscles," and in 1814 he

contributed another paper " On tlie Influence of the Nerves

of the Eighth Pair on the Secretions of the Stomach " In

181(3 he performed many experiments on animals, to ascer-

tain the influence of bile on the food during its passage

through the bowels. These papers comprehend what Brodie

accomplished in physiology They are all characterized by

lucidity, conciseness, sound judgment, and a modest inter-

pretation of results. They are valuable at the present time

not so much for the facts they contain, most of which are

•now incorporated in the general mass of scientific knowledge,

but as admirable illustrations of the application of the

expenmental method of research to physiological ques-

tions.

At thiS period of his career Brodie rapidly glided into a

large and lucrative practice, and more especially he quickly

gave evidence of superior powers as ao oi>"^t"ir. having
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Tcaosvledge, caoliiesi, and readiness of resouici;. From
Miue to time ha wrote uiwn surgical questions, coQtributing

.iinierous pajjsrs to the I'raitsactions of the Royal Medical

Liul Chirurtjlcal SMkly, and to the medical journals. Prob-

ably his most important work is that entitled" /"aMo/o^ica/

<i«(2 Surfjical ObscnialioHS oit the Diseases of the Joints, ia

which he attempts to trace the commencements of disease

in the diEForent tissacs which form a joint, and to give an

eiact value to the symptom of pain as evidence of organic

disease. The thoughts suggested by this volume led lo the

adoption by surgeons of measures of a conservative nature

iu the treatment of diseases of the joints, by which the

number of amputations has been reduced, and many limbs

;.nd lives hive been saved. He also.wrote on diseases of

t'i8 urinary organs, and on local nervous affections of a

surgical character. Brodie was a man of restless activity

;

to use hi3 0«n words, he felt " his happiness to be in a life

of exertion." When released from professional cares he

bad recourse to literary and scientific pursuits, and especi-

ally to the study of psychological questions, lie was fond

of reading, collecting facts, and speculating on all matters

cannucted with mental phenomena; and in ISJl he pub-

lished anonymously a work entitled Psijcholojical Inquiries—the First Part. A secoud edition of this work appeared

<n 18}5, a third in 1856, a fourth in 1862, and in the same
year the Second Part was also published. This work en-

joyed well-merited popularity, as it was written in clear

untechnical language, and revealed the speculations of the

writer concerning the mind of man. \Vhen the name of

the author became known, the greatest interest was excited

in the work, although it contains nothing new to professed

psychologists. He wrote also occasionally for the quarterly

reviews.

Brodie received many honours during his career. He
was the medical adviser of three successive sovereigns, and

in 1834 he was elevated to the rank of a baronet. It is

generally belfeved that he might have been created a peer had
he desired the honour. He became a corresponding member
of the French Institute in 1841, D.C.L. of Oxford in

1855, and president of the Royal Society in 1858 ; and he

^vas the first president of the Medical Council undor the

Vet for the Education anid Registration of the Medicil

I'rofesslon.

A complete ctlition of his works, with an autobiogr.ipliy, in thrM
volumes, appeared in 1865, collected and arranged by Charles
Hawkins, fellow of the Koyal College of Surgeons of Lnjiland ; and
a generous and discriminativa biogr-iphical sketch, by Profe^or
Henry W. Acland of Oxford, appeared in the obituary natices in

\\ia PraceedinQs of the Royal Society iot l%63. (J.G. M.)

BRODV, a town of Austria, in the circle of Zloczow, in

Oalicia,. near the Russian frontier. It contains three ^rge
synagog.ies, a Jewish hospital, and a Jewish college, and
Jrom it3 prevailing Jewish character has been called the

Tcrman Jerusalem. There ate also one Roman Catholic

.ind three Greek churches and an industrial school. Its

castle is the residence of the Counts Potocki. It is the

^eat of an extensive trade carried on with Russia and
Turkey, and has two largo annual fairs, the principal

articles of sale being wool, cotton, silk, and peltry. Iu 1 809
the population, of which about twothiriis are Jews,
amounted to 18,890. Brody was founded in 1679 under
the name of Lubicz, and was raised to the rank of a free

commercial city in 1779.

BROGLIE, AohilleLBonce Victor CnARLES, DacDE,
peer of France, was born in Paris 23th November 17S5,
and died 25th January 1870. The family from which
this eminent statesman descended was of Picdmontese
<irigin, but it won its honour in the service of France
The first Marshal de Broglia (1639-1727) served with
distinction under Louis XiV. • his son, known a-s the

Chevalier de Bioglie (1671-1745), was raised to the

highest grade in the French peerage for hisgaUant military

service atGuastalla and at Prague in 1742, but he refused

the rank of marshal of France, which was offered to him
by the regent, on the ground that his father, who was still

alive, deserved it more than he did. The next in descent

was the second marshal (1718-1804), who commanded the

French armies in the Seven Years' War, for which he w.i!>

created a prince of the empire, and though subsequently

disgraced and exiled by the intrigues of the Cond(?s, he

was recalled in 1789 by Louis XVI. to the office of com
manderin-chief. To stem the tide of the Revolution waa
impossible. The marshal speedily fell from power, emi-

grated to Germany, refused the solicitation of Napoleon to

return to France, and died at Miinstcr in 1804.

The sou of this vetieran followed an opposite course and
met with a more untimely end He adapted the liberal

opinions of the time. He followed Lafayette and Rocham
beau to America. He sat in the Constituent Assembly,

constantly votiug on the Liberal side. He served as chiel

of the staff to the Republican array on the Rhine ; but, like

many other champions of the Revolution, he was denomiced
arrested, dragged to Paris, and executed on the 27th June
1794. The parting injunction he left to his son, Victoi

de Broglie, the subject of this notice, then a boy nine

years old, was ever to remain faithful to the canse ol

liberty, even though it were ungrateful and unjust. His

father murdered, his mother imprisoned, his property

confiscated and plundered, the young de Broglie first

appears in life in wooden shoes and a red cap of liberty,

begging an assignat from the younger Robespierre Yet

he adhered to the cause for which his father had died
,

he maintained through life the principles of 1789 He
seemed to have forgotten his own rank, until be was
remmded of it at thv Restoration by a writ of siimmdiu

to the Chamber of Peers, and in early life he served, iu>t

unwillmgly, as one of the oflSccrs of the council of staff nf

the emperor Napoleon I.

In 1815, before he had completed his 30th year, the

Due de Broglie was suminoneJ by Louis XVIII. to the

Chamber of, Peers. He combined, in a manner rare in

France, the qualities we are wont to respect in tJie most
eminent members of the British aristocracy,—high rank,

independent fortune, unblemished integrity, unflinching

patriotism, "and a sincere and consistent attachment to

liberal opinions. The tiTst incident in his parliamentary life

was the trial of Marshal Ney, and on this occasion he had

the courage to speak and vote alone for the acquittal of

the prisoner, on the ground that he was not guilty of

deliberate treason ; do other peer of France supported his

protest on that occasion. During the Restoration he

continued to take an active part in the defence of liberal

opinions and measures. He refused to take oflBce in the

cabinet of M. de Serre. He opposed the reactionary policy

of the court. He supported the short lived administration

of >f. de. Martignac, and he acted with the party known
as the doctrinaire}, of which M. RoyerCollard was the

founder, and M. Guizot the ablest representative. Mean-
while, in 1816, he had married the daughter of Madame de

Stael, a union of unbroken domcslic happiness; andhe had
pledged himself to that sacred cause of Negro emancipa-

tion, in which he was the worthy rival and ally of Clark

son, Buxton, Wilberforce, and Brougham. The revolutioi

of July 1830 imposed fresh duties on the Due de Broglie

Though reluctant to take office from his cold, retiring

and unambitious temperament, he consented to hold thi

ministry of public worship in the first cabinet of Louii

Philippe's reign, and in 1832, after the death of Casimii

PiSrier, he was prevailed upon to take the more impot
tant department of foreign affairs. In this function hi
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Etrangthened the alliance of France with England ; he

negotiated the Quadruple alliance ; he contributed to the

iettleaient of the Belgian and Greek questions ; and he

laboured with success to preserve the peace of Europe.

He was out -of ofBce from March 1834 to March 1835,

but he returned to power at the latter date, and this

time as the head of the cabinet. He was riding by
the side of the king when Fieschi's "infernal machine"
n as fired on the royal cortege, and a bullet passed through
the collar of Lis coat. In 1836 the Government was
beaten on the question of the reduction of the five per

cents., and M. de Broglie retired permanently frota official

Jife. The king, it must be said, had never found in him
a congenial minister. His manner was dry and .somewhat
harsh, his character unbending, and for the remainder of

.the reign of Louis Philippe, M. de Broglie, though not in

tpposition, was the censor rather than the servant of the

crown. With M. Guizot, though not in oflice, he preserved

through life the relations of the closest personal friendship

and political union. The overthrow of the constitutional

monarchy ;n 1848 was a heavy blow to this parliamentary
veteran, for he felt that the form and system of govern-

ment to which he was most attached were at an end for

ever. He consented, however, from patriotic motives to

sit in the republican assemblies of 1848, ana as a member
of the section known as the " Burgraves " he laboured to

counteract some of the evils of universal suffrage, and to

avert the catastrophe which he saw to bo impending over

France. He shared with his colleagues the indignity of

the coup d'Hal of December 2, 1851, and remained for the

remainder of his life one cf the bitterest enemies of the

imperial regime, although he has been heard to^ remark
v.'ith that caustic wit for which he was famous, that the

empire was "the government which the poorer classes in

France desired and the rich deserved." The last twenty
years of his life were devoted chiefly to philosophical and
literary pursuits. Having been brought up by his step-

father, M. d'Argenson, in the sceptical opinions of the

time, he gradually arrived, by study and reflection, at a lull

and sincere belief in the truth of the Christian religion.
" I shall die," said he, a " penitent Christian and an im-
penitent Liberal." His literary works, though few of them
have been published, were rewarded by a seat in the French
Academy, and he was also a member of another branch of

the French Institute, the Academy of Moral and Political

Science. In the labours of those learned bodies he took an
active and assiduous part ; and on his death, which took
place at the advanced age of 85, just before the lamentable
events of 1870, he was followed to the grave by repre-

sentatives of all that is most illustrious in the political and
literary society of France, revered as one of the wisest and
most upright men of his age. He was succeeded in the

honours of his house by Albert de Broglie, his eldest son,

also distinguished by his literary works, and who has since

1871 played no inconsiderable part in the political cfTairs

of his country as a leading member of the National
Assembly, and for sometime head of the cabinet of
Marshal Macmahon. (h. k.)

BROKER, a word derived variously from the French
hroia-, to grind, and brocardcr, to cavil or higgle, and the
Saxon broc, misfortune.

A broker is an agent oj intermediate person appointed
for transacting special business on account of •another, but
differing somewhat from an ordinary factor in functions
and responsibility. Of this class there are various descrip-
tions, exercising employment without the smallest analogy,
.though all are brought under the general name of brokers:
of these the priiicipal are—exchange brokers, wliose pro-
vince is ut ascertain the rates and relation ef c-^hftDSP
bclwefic rouptrips : stock-brokers, who'tipr/olnuo tratina'''

tions in the public funds ; insurance t>rokers, who vBcct
insurances on lives or property ; and pawnbrokers, who
advance money on goods, on the condition of being allowed
to sell the goods if the sum advanced is not repaid wilb

interest within a limited time. See Agent and I>'suu-

ANCE.

Separating pav.nbrokers, and those dealers in old warcB
who are called brokers, as both distinct from the class to

whom the term in its broader acceptation applies, the

broker is an agent for both parties, the buyer and the

seller ; and for the general principles of jurisprudence

applicable to his position, reference may be made to the

article Agent. It is a marked peculiarity, however, of

the broker as an agent, that his quality of agency -is not

only palpable in the face of the transactions, but ho is

agent for both parlies. The function of the broker is

indeed a very simple one, and easily separates itself from
the usual intricacies of the law of sale and of agency. It

is his proper function to find buyers and sellers, and to

bring them together that they may transact with each

other. Hence the rise of such a class in any department
of business is an indication of its great increase. In small

towns, and in narrow and peculiar departments of business,

the buyers and the sellers know each other, and need not
be at the expense of employing a third p.irty. But whero
both bodies are numerous, and the individual members of

each find enough to occupy their attention in the produc-

tion of their commodity, or its purchase and distribution,

there is economy in the establishment of a distinct class

who bring the buyer and the seller together. The broker

usually gives what are called bought and sold notes to his

clients, and some nice questions have arisen as to the effect

of these when they do not correspond with each other or

with the entry in the broker's books. The amount of

broker's commission is in some few cases fixed by statute,

—

e.g., under 10 Anne c. 19, § 120, a fine of £20 is imposed
on brokers charging more than 2s. 9d. per cent, for buying

or selling tallies, exchequer tickets, bank bills, ic.

Generally it is settled by agreement with the principals or

by the custom of trade. The brokers for llio purchase and

sale of goods within the city of London are a body wilb

p&uliar privileges, and acting under tpecial licensing

regulations, some of which date back to the reign of Henry
Vin. The London Brokers' Relief Act (187^0) has con-

siderably altered their position, but they must still be

admitted by the court of mayor and aldcimen, and the

penalty of XlOOfor acting as a broker without qualificalicii

may still be imposed. A list of London brokers is kept by
the mayor and aldcmicn ; and if a broker has been con-

victed of felony or fraud, or certified by a superior judge

to have been guilty of fraud, he may be absolutely or fur

a time disqualified. There has been some doubt as to the

class of persons falling under these regulations ; ship-

brokers and auctioneers, it would appear, do not.

BROMBERG, a town of Prussia, capital of a government

in the province of Posen, is situated 70 miles north of the

city of that name on the River Brahe, which is there crossed

by a line new railway bridge. Its public buildings com
l)rise two Roman Catholic churches, a Protestant church

and a Jewish synagogue, a gjnmasium, a seminary, t

workho'ise and penitcntiarj', a hospital, and a military

storehouse. It has largo mills, manufactures linen and

woollen stufTs, leather, tobacco, Prussian blue, sugar,

chicory, vinegar, beer, brandy, and oil, and carries on an

active transit trade. The Brombcrg Canal, constructed in

177.'l-4 by command of Frederick 11., at a cost of 700,000

dollars, connects the Brahe with the Nctz, and thus estab-

lishes communication between the Vistula, the Oder, and

the Elbe. Brumberg Is mentioned os early as 1252. From
1327 to 1343 it was in the hr.nds of the Teutonic Ordei
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Destroyed in war U was restored by Casiimr of Polaud iq

13 40, and down to the close of the IGth century it con-

tinued to be a flourishing commercial city. It afterwards

suffered so much from war and pestilence that about 1772,
when the Prussians took possession, it contained only from
five to six hundred inhabitants. By the treaty of Tilsit it

was transferred to the duchy of Warsaw
, in 1813 it was

occupied by the Russians, and :n 1815 it was restored to

Prussia. Population in 1871, 27,740.

BRO.ME, AleX/\nder, a minor English ppet, was born
in 1620, and died in 1066 He was an attorney in the

lord mayor's court, and was the author of many of the songs
and epigrams that were published lu favour of the Royalists

ind against the Rump. These, together with his epistles and
epigrams, translated from different authors, were all printed

in one volume, octavo, after the Restoration. He pub-
lished a translation of Horace by himself and others,

and was the author of a comedy entitled The Cunning
Lovers He also edited two vxilumes of Richard Brome's
plays.

BROME, RiCB.tRD, a dramatic writer in the reign of

Charles I., and a contemporary of Dekker, Ford, Shirley,

and othera. He was originally a servant of JBen Jonsoo ;

tut he soon acquired a high literary reputation, and was
addressed in some lines by his quondam master on account
of his comedy entitled Tlie Northern Lass. Brome's genius

lay entirely in comedy His plots are original and well

lUiinaged, and his characters, which for the most part are

strongly marked, were drawn from his own experience.

He has left fifteen comedies. See Ward's English

Dramatic Literature, 1875, Vol. iL, for a good notice of

Brome.

BROMINE, one of the halogen group of non niatallic

chemical elements, which comprises three other members,

—

'Hilonne, iodine, and fluorine. The whole group Las many
properties in common, the most marked being their be

baviour towards hydrogen, uniting with it atom for atom,
forming gaseous coudtnsible acid compounds, which are all

produced by similar reaction.s, and which yield in combina-
tion with metals crystals of uniform structure. Bromine
Hi* discovered in 1826 by Balard, who extracted it from
tlie water of the Mediterranean during his researches in

connection with the sea-water. At ordinary temperatures
it 13 a deep brownish-red liquid, emitting a strong disagree-

able oilour (wheuce its name, from /3puJ/io?, a stink), having a

specific gravity of 296, freezing into a red-brown crystalline

mass at - 24'5'' C, and boiling at 03" C. Its combining
equivalent or atomic weight is 80. Bromine is an element
of great chemical activity, and of the highest interest in

scientific chemistry on account of its combinations, and
aspecially on account of the products of its substitution

for hydrogen in organic compounds.
Although very widely disseminated, since it is found in

ocean water, bromine is nowhere an abundant element. It

is a constituent of some silver ores from Mexico and South
America ; it is very generally found in strong saline springs,

as well as associated with deposits of salt ; and it is present

in many marine plants. The waters of the Atlantic, accord-

ing to Von Bibra, contain 24 grains per gallon ; while Here-

patli's analysis gives Dead Sea water a strength of 1215
grains per gallon. It is only from the waters of certain

saline springs in America that bromine is prepared as a
direct product. At several places in western Pennsylvania

and West Virginia the manufacture is carried on exten-

sively, 125,000 lb having been extracted in 1870. In Europe
bromine is only obtained as a secondary product of the

preparation of potash and other alkaline salts, its chief

source being the mother-liquors of the kelp manufacture,

brine springs, and especially the Stassfurth saline deposits,

near ilagdeburj;, ^'russia. The produce at Stassfurth in

1873 amounted to about lu.OOO ID , and it is estimated that
the yield of English and French works was, taken together,
about the same.

On the commercial scale bromine is prepared atStasslurth
from the liquids which, have been e.xhausted of all Ui^ir
crystallizable soda and potash salts, and from which also a
deposit of chloride of magnesium has been obtained. This
final mother-liquor is found to contain from 03 to 05 iici

cent, of bromiue, in the form of bromide of potassium. I'l

separate the bromine the liquor is introduced into a sand-
stone apparatus similar to that used for the evolution of

chlorine frjjm com'mon salt,—the process and reaction being
similar in both case* lu this it is mixed with black oxid«
of manganese and sulphuric acid in definite proportions, and
heated by a current of steam. The red vapour of bromme
is ^ven off and led by a pipe into a condensing worm of

earfhenware, and received into a serusa of three Woulfe's
bottles, the first of which coHtaiiiS water, and the others

alkaline ley and iron filings. The reaction which takea
place is thus represented

—

2KBr-^MllO.,^3H,.SO,
= 2KUS0j + MnSOi -h 2U.;0 + 2Br

,

—sulphates of potash and manganese, water, and frea

bromine being produced from bromide of potassium, man-
ganese dioxide, and sulphuric acid. Pure bromine vapour
distils over at first, but as the distillation proceeds chlorine

is gradually evolved, and from this the bromine may be
freed by shaking up with a solution of bromide of potassium,

which yields up its bromine to combine with chlorine. On
account of its peculiarly irritating action on the organs of

respiration, very great precautions have to be taken to pro-

tect workmen from the fumes of bromine, and it is indis-

pensable that those engaged in the industry should abstain

from all alcoholic liquors.

Thechief industrial application of bromine and its com-

pounds is in medicine, for which it is used in the fonn of

bromide of potassium, bromide of am:nonium, and bromide
of sodium, besides in various combinations with alkaloids

and organic substances It is, however, most largely

employed as bromide of potassium, a salt prepared ok the

large scale by the decomposition of potassium carbonate' by
the bromide of iron. It is also prepared by passing the

vapour of bromine into a solution of caustic potash, when a

mixture of bromide and bromate of potassium is produced.

The mixed salts are reduced to a uniform bromide by
burning with coal dust. Bromide of silver is employed to

some extent in photography, and, according to the experi-

ments oi Vogel, it possesses a peculiar sensitiveness for the

red, green, and yellow colours, which are not acted on by
other photographic agents. During the American Civil

War (1861-5) bromine came into use as a disinfectant in

military hospitals, a purpose to which it was also applied

in the Franco-German War in 1870-1. For such purposes

it was found to possess several advantages over chlorine,

which, however, has the recommendation of cheapness and
abundance. It has long been hoped that bromine might be

substituted for iodine in the preparation of the several coal-

tar colours, but hitherto the attempts in that direction have

not been successful Eosinc, a tetrabromated potassium

salt,is the onlydyeintowhic'j bromine at present enters. The
use of bromine has been suggested by Dr Rudolf Wagner in

several metallurgical operations, in which he anticipates it

might be of great service. He proposes, in place of the pre-

sent wasteful method of reducing mercury from cinnabar, to

digest the ere in an aqueous solution of bromine, whereby a

bromide of mercury would be formed. He also suggests that

bromine might be advantageously apphed to the extraction

of gold from poor auriferous ore, in a manner analogous

to Plattner's chlorination proi-is. '-"urther, it is reeOFn-

IV. — 46
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mended ror the retinin- of guru by the formation of a

bromide; and it is thought that bromine vapour might be

used with advantage for toughening brittle gold.

BROMLEY, a market-town of England, in the county

of Kent, 10 miles S.E. of London. It is situated on high

ground to the north of the river Ravensbouriie, and since

the opening of the railway has become a favourite residence

for men of business from London. It has a town-hall— built

in 1864, an old market-house, a literary institution, and

a college, originally founded in IGCC by Bishop Warner

for the residence and support of clergymen's widows. The

church is a fine Gothic building, containing some ha,ndsome

monuments ; and in the vicinity is a palace, erected in

1777 ia room of an older structure, for the bishops of

Rochester, to whom the manor has belonged since the time

of Ethelberi In the gardens attached is a mineral spring

known as St Blaze's Well, which was in great repute before

the Reformation. The population of the parish, which in

1861 was only 5505, amounted at the census of 1871 to

10,674. The parish includes the villages of Plaistow,

Sundndge, Bickley, Widmore, ElmsLead, Southboro', and

Bromley Common.
BROMSOROVE,a-market-townof England, in the county

of Worcester, 13 miles S. by W. of Birmingham, with a

station on the Birmingham and Worcester Railway, at the

distance of a mile and a half. The church of St John is a

fine old building, restored in 1858, with a tower and spire

189 leet in height. The free grammar school, founded by
Edward VI., has been recently enlarged ; and a literary

institute apd a school of art have been established. The
principal manufactures of the town are nails, buttons,

needles, and coarse linen stuffs; and there are also waggon-
works and malt-kilns. The population of the Improvement
District- in 1871 was C9G7.

BRONCHITIS, inflammation of the raucous membrane
of the bronchial tubes. Well known as one of the most
common diseases of the climate of Great Britain, bronchitis

exists in either an acute or a chrome form.

Acute bronchitis, like other inflammatory affections of tbe

chest, generally arises as the result of exposure to cold,

particularly if accompanied with damp, or of sudden change
from a heated to a cool atmosphere. The symptoms vary

according to the severity of the attack, and more especially

according to the extent to which the inflammatory action

spreads in the bronchial tubes. The disease usually mani-
fests itself at first in the form of a catarrh, or conamon cold

;

but the accompanying feverishness and general constitutional

disturbance proclaim the attack to be something more severe,

^ and symptoms denoting the onset of bronchitis soon present

themselves. A short, painful, dry cough, accompanied with
rapid and wheezing respiration, a feeling of rawness and
pain in the throat and behind the breast bone, and uf

oppression or tightness throughout the chest, mark the early

stages of the disease. In some cases, from the first, svmp-
tOBia of the form of asthma known as the bronchttic are

superadded, and greatly aggravate the patient's suffering.

See Asthma.
After a few days expectoration begins to come with the

cough, at firstscanty and viscid or frothy, but soon becoming
copious and of purulent character. In general, after free

(«pectoration has been established the more urgent and
painful symptoms abate ; and while the cough may persist

for a length of time, often extending to three or four weeks,
in the majority of instances convalescence advances, and
the patient is ultimately restored to health, although there
is not unfrequently left a tendency to a recurrence of the
disease on exposure to its exciting causes.

When the ear or the stethoscope is applied to the chesf of a
person suffering from such an attack as that now described,
there are heard in the earher ttages snoring or cooing

sounds, mixed up witn others i/. .-heezingor fine wLi=.:iT'5

quality, accompanying respiration. These are denomuialcJ
dry sounds, and they are occasionally so abundant and
distinct as to convey their vibrations to the hand applied

to the chest, as well as to be audible to a bystander at some
distance. As the disease progresses these sounds become
to a large extent replaced by others of crackling or bubbling

character, which are termed moist sounds or rales. Both
these kinds of abnormal sounds are readily explained by a
reference to the pathological condition of the parts. One-

of the first efl'ects of inflammation upon the bronchial

mucous membrane is to cause some degree of swelling,

which, together with the presence of a tough secretion

closely adhering to it, tends to diminith the calibre of the

tubes. The respired air as It passes over this surface gives

rise to the dry or sonorous breath sound?, the coarser being]

generated in the large, and the finer or wheezing sounds ini

the small divisions of the bronchi. Before long, however,

the discharge from the bronchial mucous membrane become*
more abundant and less glutinous, and accumulates in the

tubes till dislodged by coughing. The respired air, as it

passes through this fluid, causes the moist r41es above de-

scribed. In most instances both moist and-dry sounds are

heard abundantly in the same case, since different portions

of the bronchial tubes are affected at different times in the

course of the disease.

Such are briefly the main characteristics presented ly ar»

ordinary attack of acute bronchitis running a favourable

course.

The case is, however, very different when the inflamma-

tion spreads into, or when it primarily affects the minute
ramifications of the bronchifil rubes w hich are in immediati

relation to the air-cells of the lungs, gi\ing rise to tha>

form of the disease known as capillary brcnchlis. When
this takes place all the symptoms already derailed becomt
greatly intensified, and the patient's life is placd in

imminent peril in consequence of the interruption to the
entrance of air into the lungs, and thus to the due aeration

of the blood. The fevenshness and restlessness increase,

the cough ' becomes incessant, the respiration extremely

rapid and laboured, the nostrils dilating with each effort, and
evidence of impending suffocation appears. The surface

of the body is pale or dusky, the lips are livitl, while breath-

ing becomes increasingly difficult, and is attended with
suffocative paroxysms which render the rt-cumbent posture

impossible. Unless speedy relief is obtained by successful

efforts to clear the chest by coughing and expectoration,

the patient's strength gives way, somnolence and delirium

set in, and death ensues. All this may be brought about
in the space of a few days, and such cases, particularly

among the very young, sometimes prove fatal within

forty-eight hours.

During life, in addition to the au.'cultatory signs present

ill ordinary bronchitis, there generally exist in this form of

the disease abundant fine moist r.iles at the ba.ses of both
lungs ; and the appearance of these organs after death
shows the minute bronchi and many of the air-cells to be
filled with matter similar to that which had been expec-

torated, and which has thus acted as a mechanical hind-

rance to the entrance of the respired air and caused death
by as])hyxia.

Acute bronchitis must at all times be looked upon aa a.

Severe and even serious ailment, but there are certain cir-

cumstances under which its occurrence is a matter of special

anxiety to the physician. It is pre-eminently dangerous
at the extremes of life, and mortality statistics show it

to be one of the most fatal of the diseases of those periods.

This is to be explained not only by the well recognized fact

that all acute diseases tell with great aeverify on the

fi-e'"Io frames alike of infant.'! and sged people, but nif>»»
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f articttlarly by the iendenc> which bronchitis undoubtedly
has ID attacking them to assume the capillary form, and
when It does so to prove quickly fatal The importance,

therefore, of early attention ti) ihe slightest evidence of

bronchitis among the very young or the aged can scarcely

be overrated.

Brouchitis IS also apt to be very severe when il occurs

m persons who are addicted £o intemperance. Agaiu, in

those who suffer from any disease affecting directly or

indirectly the respiratory functions, such as consumption or

heart disease, the supervention of an attack of acute

bronchitis is an alarming complication, increasing, as it

necessarily does, the embarrassment of breathing The
same remark 13 applicable to those numerous instances of

Its occurrence in children who are or have been sutiering

from such diseases as have always associated with them a

certain degree of bronchial irritation, such as measles and

hooping-cough

One other source of danger of a special character .n

bronchitis remains to be mentioned, viz., collapse of the

lung. Occasionally a brancD of a bronchial tube becomes

plugged up with secretion, so that the area of the lung to

which this branch conducts ceases to be inflated on inspira-

tion The small quantity of air imprisoned in the portion

of lung gradually escapes, but no fresh air enters, and the

part collapses and becomes of solid consistence Increased

difficulty of breathing is the result, and where a larsje

portion of lung is affected by the plugsring up of a large

bronchus, a fatal result may rapidly follow, the danger

being specially great in the case of children. Fortunately,

the obstruction may sometimes be removed by vigorous

coughing, and relief is then obtained.

With respect to the treatment of acute bronchitis, id

those mild cases which are more of the nature of a simple

catarrh, little else will be found necessary than confinement

in a warm room, or in bed. fur a few days, and the use of

light diet, together with warm dduent drinks. Additional

measures are, however, called for when the disease is more
markedly developed Medicines to allay fever and promote
perspiration, such as the well-known Minderertj. spirit,

combined with antimonial or ipecacuan wine, are nijhiy

serviceable in the earlier stages Later on, with the view

of soothing the pain of the cmgh, and favouring expectora

tion, raixtuics containing squill or tolu, with 'he acfdition

of some opiate, such as the ordinary paregorics, may be

advantageously employed. The use of opium, however, in

any form should not be resorted to in the c^ise of young
children without medical advice, since its action on them is

much more potent and less under control than it is in adults.

Not a few of the so-called " soothing miitures," have been
found to contain opium in quantity sufficient to prove
dangerous when administered to children , and, indeed, it

IS to be feared that fatal results not unfrequently follow

tb6ir incautious use in this way
From the outset of the attack the employment of warm

applications to the chest in the form of fomentations or

poultices affords great relief Few remedial measures are

"f greater value than the frequent inhalation of steam
This IS accomplished readily enough in the case of adults

by the use of an inhaler or simply by breathing over an
open-mouthed vessel containing boiling water In children

in whom this plan cannot be carried out in the sanie manner,
there is in general no difficulty in surrounding them with

Bn .atmosphere of steam by placing around them vessels

containing hot water, the vapour from which envelopes

them The relief to the cough and breathing, and the aid

to expectoration afforded by this simple plan, are often sur-

prising, and the cases are rare where it cannot be borne

Should the cough persist for a length of time, and the

disease threaten to become chronic, counter-irritant appli.'a-

tions to the chest in front and behind, lu the form oi
stimulating liniments, or even of blisters, will be rendered
necessary.

When the bronchitis is of the capillary form, the great
object is to maiiuaiii the patient's strength, and to endeavi.iir
to secure the expulsion of the morbid secretion from lae-

fine bronchi. In addition to the remedies already alluded
to, stimulants are called fur from the first , and should the
cough be luetfectual in relieving the bronchial lubes, the
administration of an emetic druse of sulphate ot iiiic or
squill may produce a sjood elfect

During the whole course ot any attack of bronchitis
attention must be pa.d to the due nourishment of ilii

patient, and during the subsequent convalescence, which,
particularly in elderly persons, is apt to be slow, tonics and
stimulants may have to be prescribed

C/tiontc brwichius may arise as the result uf repeated
attacks of the acute form, or it may exist altogether inde-

pendently. It occurs more frequently among persons
advanced in life than among the young, although no age is.

exempt from it

The usual history of this form of bronchitis is that of a
cjugh recurring during the colder seasons of the year, and
in Its earlier stages, departing entirely in summer, so that
It 13 frequently called "winter cough." In many persons,

subject to It. however, attacks are apt to be ejicited at any
lime by very slight causes, such as changes in the weather,
and 111 advanced cases of the disease the cough is seldom
altogether absent

The symptoms and auscultatory signs of chronic bron-

chitis are on the whole similar to those pertaining to the.

acute form, except that the febrile disturbance and pain
are much less marked. The cough is usually more trouble-

some in the morning than during the day. There is usually

free and copious expectoration, and occasionally this ia.

so abundant as to constitute what is termed bronchorrkoea

Chronic bronchitis leads to alterations of structure m th»
affected bronchial tubes, their mucous membrane becoming
thickened or even ulcerated, while occasionally permanent
dilatation of the bronchi takes place, often accompanied
with profuse foetid e.xpecloration In long standing cases

of chronic bronchitis, the nutrition of the lungs becomes
impaired, and dilatation of the air-tubcs (anpliysema) and
other complications result, giving rise to more or less con-
stant breathlessness. Chronic bronchitis is liable in some
instances, particularly when accompanied with loss of flesh

and strength, to be mistaken for consumption but the
physician who carefully regards the history of the case anrl

observes the physical signs and symplcnis, will in gmeral
be able to distinguish the one disease from the othei

Chronic bronchitis may arise secondarily .0 some other

ailment
_
This is especially the case in Blight's disease of

the kidneys, and in heartdisease, of both of which maladies,

it often proves a serious complication

Chronic bronchitis does not often prove directly fatal;

nor is It necessarily inconsistent with long life. Its chici

danger lies in the tendency to intercurrent acute attacks,

particularly in the aged , and in this manner it very fre-

quently causes death.

The treatment to be adopted in chronic bronchitis a«>-

pends upon the seventy of the <asc, the age of the patient,,

and the presence or absence of complication.'! Attention,

to the general health is a Matter of prmic importance in

all cases of the disease, nore particularly among ocrsout

whose avocations entail exposure, and tonics with codlivei

oil will be found highly advantageous The use 01

a respirator in very cold or damp weathci is a valnabh
means of protection In those aggravated forma of chronic
bronchitis, whcre'the slightest exposure to cold air brings,

on fresh attacks, it may become necessary, where circunir
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stances permit, lO enjoin conuuciucr.t to a warm room or

removal to a more genial climate dunng the winter months.

When expectoration is attended with diflBculty, such

rsmedies as squill in combination with ammonia may prove

useful. When, on the other hand, bronchorrhcea exists,

astringents are called for. The inhalation of vapour contain-

• nc iodine or turpentine is often followed with marked

benefit in this way. Where breathlessness accompanies the

disease, besides the use of ethereal preparations, marked

relief is often derived from large doses of iodide of potassium.

Counter-irritation to the chest with turpentine, mustard, or

croton oil is generally attended with good results. In aged

and weak persons stimulants are an indispensable part of

the treatment. Aoute exacerbations of the disease, which

are so apt to arise in the cbromc form, must be dealt with

on the principles already indicated in treating of acute

bronchitis. (J o. a )

BRONDSTED, Peter Oluf, archaeologist, was the son

of a Danish clergyman, and was born at Horsens in Jutland

on 1 7th November 1781. He received his academical educa-

tion at the university of Copenhagen ; and in 1802 he

visitid Paris in company with his fnend Koes. After

remaining there two years, they went together to Italy.

Both ^ere zealously attached to the study of untiquities ; and
c jngeniality of tastes and pursuits induced them both, m
1810, to join Baron Stackelberg, Von Haller, and Linckh of

Stuttgard, in an expedition to Greece, where they examined
with attention the interesting remains of ancient art, and

engaged with ardour in excavations among the ruins, which
were carried on, especially by Brondsted and Stackelberg,

with very interesting results. The discoveries Brcindsted

made were made public in several works, which show learn-

ing and sagacity such as have seldom been applied to the

elucidation of antiquity with happier results. After three

years of active researches in Greece, Brondsted returned to

Copenhagen, where, as a reward for his labours, he was
appointed professor of Greek in the university. He now
began to arrange and prepare for publication the vast

materials he had collected during his travels , but finding

that Copenhagen did not afford him the desired facilities,

lie exchanged his professorship for the oflice of Danish

envoy at the papal court in 1818, and took up his abode

at Rome. He also, in 1820 and 1821, went to Sicily and
ths Ionian Isles to collect additional materials for his great

<^ jrk ; and when the artistic illustrations were completed,

be obtained leave to visit Paris to superintend the publica-

tion. In 1826, be came over to London, chiefly with a

view to study the Elgin marbles and other remains of anti

quity in the British Museum, and became acquainted with

the principal archaeologists of England.

He returned to Copenhagen in 1832, when he immedi-

ately received the appointment ol director of the royal

mu-seum of antiquities, and the professorship of archseologj'

and philology. His merits were ten years afterwards further

rewarded with the honourable oflSce of rector of the univer-

sity; but an unlucky fall from his horse caused the death

of this eminent man on the 2Gth June 1842. His principal

work was the Travels and ArchcKological Researches tn

Oreece, published in German and French, 1826-30. His
dissertations on points of ancient art are very numerous.

BRONGNIART, Alexandre, a distinguished French

mineralogist, was the son of the eminent architect who
designed the Bourse and other public buildings of PariS,

and was born in that city in 1770. At an early age he

jomed the army of the Pyrenees; but having committed

some slif^ht political offence, he was thrown into prison, and
detaine<l there for some time. On his release he wtis

appointed professor of natural history in the College des

Quatro Nations, and soon after succeeded Haiiy as professor

in the school of mines. Id 1800 he was made director of

the Sevres porcelain factory, in which he revivea lu^- -.oiost

forgotten art of painting on glass. He did not confine

himself entirely to mineralogy, for it is to him that we owe
the division of Reptiles into the four orders of Sanrians,

Batrachians, Chelonians, and Ophidians. In 181G he was

elected into the Academy ; and in the following year lie

visited the Alps of Switzerland and Italy, and afterwards

Sweden and Norway. The result of his researches he

published from time to time in the Joumai des Mines and
Dtctionnaire des Sciences Nattirelles. He died at Pans,

October 7, 1847.
His principal works are

—

Trniti tWnenlaire <U miniralogie ap-
pligiUe auz Arts ; the Tableau dh Urrains qui composeni Vieoree du
globe, ou Essai tur la structure de la partie amnue de la terre; and
the TraiU des Arts ciramiques 1845. Brongniart was also the co

adjutor of Cuvier in the admirable Essai sur la giograpkieminiraio
giqiie des environs dC' Paris.

BRONTE, a city of Sicily in the intendency of Catania.

It stands in a healthy situation at the western foot of

Mount Etna, on the river Giaretta, near a celebrated water-

fall. It has considerable manufactures of linen and woollen

cloths, and some paper-mills. Good wine is produced in

the neighbourhood. Bronte is of comparatively modem
origin, having all been built since the 16tb century. It

gave the title of duke to Lord Nelson. Population, 14,589.

BRONTE, Charlotte, modern English novelist, was
born on the 21st April 1816. Her father, the Rev. Patrick

Bronte, was a native of county Down, Ireland; her mother,

Maria Branwell, was of Cornish family. At the date of his

marriage, in 1812, Mr Bronte held the living of Hartshead
in York.shire, and there his two eldest daughters, Maria and
Elizabeth, were born. In 1815 he removed to Thornton,

in the parish of Bradford, where Charlotte, her brother

Patrick Branwell, and her younger sisters, Emily and Anne,
were born. In 1820 he was presented to the living of

Haworlh, and removed in that year to the parsonage, a

bleak and solitary bouse, standing close by the churchyard

and backed by a wide expanse of moorland. Mrs Bronte

died soon after their removal, and the little family of

young children were left to educate and train themselves.

Tliey saw little of their father, whose health was bad, and

who seems to have been eccentric in his modes of thinking

and acting. The charge of the little 6ock devolved upon
the eldest daughter, a girl of between seven and eight

when Iter mother died ; and, under the peculiar circum-

stances of their life, the children's intellectual powers and

sympathies developed with rapidity. Utterly deprived ol

all companions of their own age, with none of the wual
outlets for their pent-up energies, they lived in a little

world of their own. The harsh realities around them, tba

bleak sceneiy, the coarse and rugged natures of the few inha-

bitants with whom they came in contact, only impelled

them to construct for themselves an ideal world, modelled

after their own strange and untrained imaginations, in

which they found satisfaction and reality. By the tune

Charlotte Bronte was thirteen years of age, it had become
her constant habit, and one of her few pleasures, to weave
imaginary tales, idealizing her favourite historical heroei

and bodying forth in narrative form her own thoughts ar

feelings. Nor was she alone in this curious occupation

all the family took part m the composition of juveni!

stories and magazine articles It was a strange traintiij;

for a child, boding little good for her future happiness

when thrown into the ordinary routine of life.

An event which made a deep impression on this strange
family circle was the entering of the two eldest girls, in

1824, at a school recently opened at Cowan's Bridge, near
Uaworth, and intended for daughters of clergymen. A
vivid picture of this school, and one which Miss Bronte
always maintained was not over-coloured, is presented in

Jane Eyre, for the Lowood of that story is Cowan's Bridge
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or ftil pnpils the Brontes were tbe least likely to fall in

WA with the requirements of their new mode of life.

Everything was novel and repulsive to them ; their peculiar

oitures were repressed and stunted ; their intellectual

sympathies found no food. Charlotte and Emily became
pupils later in the same year, but it was soon found neces-

sary to remove Maria. Her health had given way com-
pletely, and she died a few days after her return to

Haworth in the spring of 1825. But a few months later

and Elizabeth followed her sister to the grave. The
younger girls were removed in the autumn of 1825 ; and
Charlotte, as. the eldest of the household, took upon herself

the duties that Maria had formerly discharged. For six

years she remained at home leading the usual quiet,

isolated life, and indulging to the full her rare faculty

of composition. She then spent one of her happiest years

in a school at Roe Head, and some of the acquaintances

made there became life-long friends. To this school she

returned in 1835 ia the capacity of teacher, and for a time

lier aisters were with her as pupils. After three years her

health, always delicate, gave way alarmingly, and she had

to be withdrawn to Haworth. Two short experiences as

governess in a family having shown her how little such a life

was suited'to her, she turned her thoughts towards taking a

school, a plan which would have had the special advantage

of keeping together the three devoted sisters. Some money
was advanced for this scheme by their aunt, and it was

resolved that, as a preliminary step, Charlotte and Emily
should study French upon the Continent. In 1842,

accordingly, they found themselves in Brussels, and a new
world, a new experience, was opened up to Miss Bronte's

vigorous and imaginative mind, a world to be afterwards

reproduced in living characters. She studied hard, and
before her return to England in January 1844 had acquired

s very thorough knowledge of French.

She came back to a home into which a fresh element of

unhappiness had been introduced. Her brother Patrick,

a youth of fine talents, had fallen into habits of dissipation,

which rapidly rendered him a hopeless drunkard. For

jomo years the sisters had the misery of seeing daily before

them the spectacle of a wasted life, of powers thrown
away, and of opportunities despised. The details of his

unfortunate story may well rest in obscurity. He lingered

on till September 1848.

Meanwhile, amid their distress, the sisters, who found

refuge in their habits of composition, had made their first

literary venture. During their separation, while Charlotte

was in Brussels; and Anne in a situation as governess, they

had been quietly pursuing their favourite occupation ; and

in 1845 they made the discovery of each other's poetical

efforts. After some correspondence with publishers they

esolved to print a email volume of poems, assuming the

noins de plume of Currer, Ellis, and Acton Bell. The
book appeared in the spring of 1846, was barely noticed

by the reviews, and attracted no public attention. The
authors, however, were encouraged to make a further

trial, and each began to prepare a prose tale. Charlotte's

was The Professor ; Emily's, Wuthering Heighls ; Anne's,

Agnes Grey. The Professor was refused on all hands
;

the other two were accepted, but their publication was
delayed for some time. Nothing daunted by her want of

success, Charlotte devoted herself heart and soul to a new
tale, Jane Eyre, which she completed in August 1847.

The MS. was accepted by Messrs Smith and Elder ; the book

appeared with the name of Currer Bell on the title page in

October 1847, and at once achieved a decided success.

Few works of an unknown author have been received

with such sudden and general acclamation. The utter and
even paradoxical disregard for the conventional which the

book displayed, the masculine vigour and glowins p----t7
|

with which the main cbaractcrs were drawn, and it« intense

realism, at once seized and secured the popular favour, and
showed the literary world that a new and powerful com-
petitor for its honours was iu the field .'ts success wat
not so much the result of the favourable verdicts of trained
judges, for these came but slowly, as of its own intrinsic

force. The delineation of the harsh and rugged but powerful
northern character was the revelation of a new world, and
the intensest interest was excited as to the true name and
abode of the unknown author. Numerous were the con-
jectures as to Currer Bell, but the secret was well kept.
Even tbe publishers were unaware of the truth, till the
disclosure had to be made to them in consequence of the
publication of Wulhering IleigkU and Agnes Grey, and of

the announcement of The Tenant of Wildfell Hall. The
public, however, remained in the dark till after the appear-
ance of the second work' by the unknown, when a shrewd
Yorkshireman, who knew Haworth, divined the secret and'
published his discovery.

Shirley, this second work, fully sustained the author's

high reputation. Yet it was written under melancholy
circumstances. The death of Patrick Bronte, in September
1848, was followed by the deaths of Emily and Anne in

quick succession. Emily died on the 19th December 1848
;

Anne on the 28th May 1849. Shirley was published in

October 1849. The disclosure of Miss Bronte's name as

the writer at once introduced her to the great literary

society of Loudon. She met all the most prominent men
of letters of the time

;
yet, though she was in the world,

she was not of it. Her previous life and her peculiarly

sensitive and retiring disposition rnade notoriety and atten-

tion painful to her, and she gladly escaped to the quiet of

Haworth parsonage. Slowly, and with long interruptions

from failing health, her last work proceeded to completion.

Villelte was published in 1853, and was hailed with

universal delight. It is in some respects the most pleasing

of her works, while it at the same time exhibits some of

her gravest faults. The description of the life at the foreigta

peiiition, and the whole delineation of the principal charac-

ters, are reflexes of her own experience, and impress om
with their vivid reality and truth. The plot, however, is

unskilfully constructed, and the interest seems to shift

from one set of characters to another in the progress of

the story.

In June 1854 Miss Bronte was married to her father's

curate, the Rev. Mr Nicholls, and for a brief period she

tasted the strange new happiness of 'domestic life. But
the seeds of decay were in her constitution ; the same
malady that had carried off her sisters, worked its wr.y

with fatal facility in her enfeebled frame. She died on the

31st March 1855. After her death The Professor, he- first

luckless tale, was publbhed from her MSS.
A comparison has sometimes been made between Miss

Bronte and Miss Austen. The points of contrast are cer

t<iinly more apparent than the points of similarity ; and it

is a fact not without significance that Miss Bronte couW
never thoroughly appreciate the merits of her great pre-

decessor Both were consummate masters of literary expres-

sion, and both finished their work with the utmost care and

precision. Miss Austen is distinctly superior in skilful

evolution of plot and in the nice adjustment of character

and incident. But her figures are tame and lifeless when
compared with those of Miss Bronte, and what she chiefly

lacked, the fierce glow and fire of imagination, and the

perception of depths in human nature only revealed through

suffering experience, the other possessed to an almost un
rivalled extent. Miss Bronte's experience was, indeed,

narrow, but it was of a rare kind, such as was peculiarly

adapted to her strong and yet sensitive spirit She had

too what Goethe calls the true secret of pOc'.ic genius,.
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penetration to the individual und reul ,

what she had her-

self known and felt, the deep impressions made on her mind

by wild scenery, and by rugged yet genuine human natures,

that she mirrored forth with living truth and fiery vehe-

mence. Doubtless her strength at times approaches too

near to coarseness, the situations become almost melo-

dramatic, and the result may be charged with sensationalism,

but the pervading sense of intense reality 13 more than

sufficient to carry off these defects.

Of her three great works Jane Eyre will always be the

one which occurs most readily in connection with her name
;

it has all the vigour and individuality of a firstrborn work

of genius. SlilrUy, one of the sweetest love-stories in the

range of English fiction, abounds in rich humour, but wants

the perfection of artistic unity. ViUettt contains, perhaps,

more of the author's personality than either of the others.

The character of the heroine is in truth that of Miss Bronte

herself, and the analysis of it is at times morbidly acute.

Tke Professor has never gained much popularity, though
the main conception is one of great beauty and 13 skilfully

landled.

Of Emily Bronte's works it is somewhat difficult to speak.

Hers was a strange nature, not easily understood ; and it

liad but little time to develop. Some of her poems are

«ingularly powerful, and show uncommon abilities. Wuther-

itir/ UeigliU 13 a literary curiosity. Unmistakably the work
of a strong mind, into which the wild scenery of the north

bad sunk deeply, it shows absolutely no comprehension of

human character We are transplanted to a dreamland,

enveloped in a lurid thunderous atmosphere, through which
stalk fantastic giant beings, gloomy and devilish in their

utter wickedness. It is the production of a powerful

imagination, but of an imagination unrestrained by any
experience of the real, and regulated by no considerations

of artistic beauty and proportion

Anne Bkcj^te's was a mind of weaker calibre Agnes
Grey is a gentle, gracefully written tale, founded on the

writer's own experiences of a governess's lite , but it mani-
fested little power or promise T)ve Tenant of Wtldfell Halt
has much greater force and vigour , but the mam concep-

tion is an unpleasant one over which the writer had brooded
until she had been seized with a morbid craving to give it

shape and substance It is a painful story, inarlistically told

Charlotte Bronte's friend. Mrs Gaskell. has narrated hir life, as
only a woman of kindred genius could Of Emily and Anne,
incomparably the best notice is that prefixed by Charlotte Bronte
to the second edition of iViUlunng tie-ights and Agnes Orcy A new
and uniform edition of the whole works of the three sisters, with
Mrs Gaskell's Life (which first appeared in \a'i>), illustrated by
engravings of the principal places mentioned, is at present {1876' in
course of publication.

BRONZE IS an alloy formed wholly or chiefly of copper
ind tin, in variable proportions It has been used from a
very early period. Arch,-cologists distinguish a irwi^faoc
in prehistoric times id Western Europe (intermediate
between those of stone and iron), characterized by a general
use of the alloy for cutting instruments and other objects
The " brass " of the Bible was probably of the nature of
bronze The use of bronze in early times is noticed more
particularly below

The addition of tin to copper gives rise to a product more
<u3ible than copper, and thus b^ter suited for casting
The alloy is also harder and less malleable. The proportions
in which copper and tin are combined to make bronze vary
pccording to the object for which the alloy is designed
With about 7 parts copper to 1 part tin, bronze is very hard,
brittle, and sonorous Soft bronze, again, which bears
drifting, rolling, and drawing, is generally composed of IC
copper to 1 till

, while a flexible tcii;icious alloy, good for
nails and bolts, is made of 20 copper to 1 tin. In prepariu"
bronze for statues, bas-reliefs, ic, the qualities chiefly looked

at are fusibility and hardness, also readiness to acquire s
fine patina on exposure, though it appears this may be

acquired by bronzes differing widely in composition A
common statue bronze is formed of copper 80, tin 20 Bell

metal, for large bells, ls generally made with about 3 parts

copper to 1 part tin
, for house bells, 4 copper to 1 tin

The bronze of bells (as of various other objects) sometimes
contains a little zinc, lead, ic . in addition to the primary
ingredients. The Chmese tarn tarns or gongs, are made oJ

bronze forged by the hammer ; they contain about 20 pei

cent. tin. the rest copper only The secret of their manu-
facture seems to have been revealed by MM Julien and
Champion, who find that a bronze of this nature, though
at the common temperature brittle as glass, may, at a dull

red heat, be forged and beaten out as easily as soft tin

The speculum metal employed in telescopes is of 2 copper

to 1 tin; and on the other hand, with larger proportions of

copper, we have an alloy suitable for machinery bearings,

and also for medals, 8 copper to 1 tin ; another for brasa

ordnance or bronze cannon. 9 copper to 1 tin , another for

mathematical instruments, 12 copper to 1 tin. ic Thf
hardness and resistance to oxidation of bronze fit it admij
ably for coins, and many ancient bronze coins have coma
tons but little deteriorated, though buried forages in damp
soil, or immersed in water The composition of the prjsent

bronze British comage is (in 100 parts) 95 copper, t tiL.

1 zinc

A few years ago some very beautiful Chinese and Japanese

bronzes were exhibited in Pans, remarkable chiefly for the

dead black colour of their patina From analyses by M
Morin it appeared that they contained a large proportion

of lead, the average composition being copper 80 parts, lead

10, tin 4, zinc 2, and the remaining four parts consisting

of iron, nickel, arsenic, silver, and gold. According to M
Christofle. lead is not essential for production of a fine black

patina ; and it renders the alloy brittle. Bronze can be

covered with a black, red, brown, or green patina, as desired,

by suitable oxidation or sulphurization.

Some important researches on bronze for field-guns have

lately been made by Colonel Uchatius of Vienna ; and tfa«

steel hronze he produces is said to be quite equal to steel in

hardness, homogeneousness, resistance, and other quaUties :

while it IS less affected by atmospheric agency, and less

costly He casts the bronze (which contains 8 per cent
tin, the rest copper) in a cast-iron ingot mould, with a cor«

of wroughtcopper 50 mm. in diameter. Then after boring

out the hollow ingot to a diameter of 80 mm he forcet

through it a series of six conical pistons of hardened steel,

slightly larger in diameter than the bore. The interior i

then excessively hard and ready for rifling. The hardness

elasticity, and solidity diminish from within outwards

These new bronze guns have been found to bear several

hundred discharges successively without the slightest ap-

parent deformation or other injury

It IS only of late years that the changes produced 10

bronze by addition of phosphorus have been scientificsllj

investigated ; and from experiments by Messrs Montefit..-t

Kiinzel, Kirkaldy, and others, phosphor bronze is proved t*

have great superiority to ordinary bronze in tenacity,

elasticity, and tensile strength (being to it much whatstccJ

is to wrought iron). The presence of oxides in ordinarj

bronze accounts for its possessing these qualities in lesi

degree, and phosphorus incrca.ses them by reduction of thfl

metal. P.hosphor bronze is further greatly improved in

tensile strength by being drawn into wire or rolled intc

sheets , and it resists the action of sea-water much better

thnn copper. Such a substance cannot fail to find many
uuporlaut applications, military, industrial, and domestic

In virtue of its reducing properties, we may add, phosphor

bronze can be platinized better than any other metaL
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The alloy knjv j as alK.n.in,ium f» jme la one endowed
with great strength, malleability, and ductility. It is

formed of 10 parts aluminium and 90 of copper.

In the melting of ordinary bronze, roverberatory fur-

naces have long been used, as rapid fusion is desirable in

order to prevent loss of tin, zinc, or lead by oxidation.

Bellfounders often use dome-topped furnaces, as their alloy

•does not require so intense a heat for fusion , but there is

some waste of material with these. The copper is melted

first, and covered with small charcoal or coke ; and the tfb

13 rapidly thrust- down to the bottom of the melted mass.

After stirring, the alloy is poured into the moulds, in which

the cooling should be as rapid as possible. Sometimes

pressure is applied during cooling, in order to make the

cast free from pores.

In the old method of bronze casting, known as the eire

perdut, wax is first used for the thickness of the statue

<between core and mould, which are of baked clay), and is

melted and run off before the metal is poured in,—the core

and mould being held apart by stays of iron wire. In the

present day largo works are never cast in one piece, but in

several, which are afterwards united by heating and appli-

cation of fused metal. A model is made in plaster, and a

jjiecs mould of Caen sand, about 1^ or 2 inches thick,

m.ide round it. the sizes of the pieces being determined by

the shape and character of the portions they occupy.

These pieces are backed with plaster of Paris to about a

foot in thickness, with indentations cut in their horizontal

thickness, into which the succeeding portion of the mould
fits. The mould is then taken to pieces, dried, and rebuilt

in the casting-pit. It is then filled with core-composition

in a liquid state, and when this is aufficiently hardened,

again taken to pieces The core thus obtained is

thoroughly dried, and reduced in size by scraping away as

much of the material a-i would represent ihe thickness of

the metal to be cast. This done, the mould is again built'

up over the core, and the pit filled, itc, as in the other

process. The statue is completed after its removal from

the mould by cutting off the jets, removing roughnesses

where they occur, and giving greater sharpness to the

details when necessary

Statues and various ornamental olyects may also be
manufactured by the process of electro-deposition from a

metallic solution
; and some excellent results have been

obtained in this way by Oudry, Christofle, Elkington, and
others While the method offers some advanl.iges in

regard to cheapness, lightness, (to., of the products, the

bronzes thus produced are not so hard and durable as those

got by casting, and are thus less suited for exposure.

BroTuiTig is the process by which a bronze-like surface

is produced on objects made of metal, plaster, wood, or

other matoriaL It may be done variously The green

bronze colour is sometimes produced on metal with vinegar

alone, or dilute nitric swid, or sal-ammoniac. To give an
antique appearance to newly made articles of bronze or

brass, it is recommended to dissolve three-quarters of an
ounce of sal-ammoniac and a drachm and a half of bin-

oxalate of potash (salt of sorrel) in a quart of vinegar,

moisten a soft rag or bnish with the solution, and rub
cer the clean bright metal till its surface becomes quite

dry through the friction. This process should be repeated

several times, and the object should be kept a little warm.
With a solution of chloride of platmum (which is, however,

an expensive bquid) almost any colour can be imparted to

copper, brass, iron, or new bronze, according to the degree

of dilution and number of applicatiDns. The following

solution is suitable for bronzing coins and medals r—Two
parts of verdigris and one part of sal-ammoniac are

dissolved in vinegar, the solution is boiled, skimmed, asid

.AiUitcd mth water till it has only a weak metallic taste,

and on further dilut.on lets fall no precipitate. This solu-

tion IS made to boil briskly and poured on the objects. These
are well washed with' clean water and then lacquered.

Objects of cast-iron may be made to assume a fine bronze
appearance by being coated with a very thin layer of vege-

table oil, and then placed in a drying oven, the temperti
ture being such that oxidation of the iron and decomposi-
tion of the oil take place simultaneously. Another mode
of bronzing iron (lately recommended by Weiskopf) is with
a solution of one part sylvate of silver in twenty parts of

oil of lavender. The object is lightly coated with this,

and warmed rapidly up to 302° C. For bronzing tin or

white metal a solution may be used consisting of 1 oz. sal-

ammoniac, 4 oz. alum, and ^ oz^ ai°senic, dissolved in 1

pint of strong vinegar.

A good method of bronzing wood, pdrcelain, stoneware,

composition picture and looking-glass frames, &c., is first (o

coat the article with a thin solution of water glass, usiag

a soft brush Bronze pcwder is then dusted on, and any

excess not adherent is knocked off by a few gentle taps.

The article is next heated to dry the silicate, and thi

bronze becomes firmly attached. Bronze powders are ore

pared of many different shades In Messrs Brandeis's

process the alloy used (generally copper zine) is laminated

into very fine leaves, which are then ground The powder

is washed out and dried, and by revolving in a box, wbicll

contains some mineral varnish, the particles receive a

coating of the varnish. Bronze powders are also prepared

from leaf gold ground with honey on a stone, mosaic

gold ground with bone ashes, compounds of tungsten and

soda, and in oriier Ways.

As regards cleansing of bronze statues that have become

coated with dirt in large towns, it has been found that a

dilute solution of caustic alkalies removes the overlying

dirt and allows the green patina to become visible. AVhere

the metal was not originally oxidized, the alkali simply

cleanses it and does not promote any formation of green

rust. An occasional rubbing with oil (all excess being

carefully removed) is also found to preserve a fine bronze

surface. The shining brown coUiiir of gun barrels or other

arms, is sometimes imparted by first producing a very thin

uniform film of oxide or rust on the iron, e.p, with vapour

of muriiitic acid, and giving a gloss to the surface by rub-

bin" wax over it, or coating it with a shelbc vumisb.

But the most-common material for browning is the bntter

or chloride of antimony, sometimes called broniing-ialt. It

is mixed with olive oil and rubbed on the iron, which is

slightly heated. A little aquafortis is then rubbed on to

quicken the operation ; the barrel is then cleaned, washed

with water, dried and polishe4 either with a steel burnisher,

or by rubbing with white wax, or is varnished with a very

weak solution of shellac and spirit of wine. (See Ure'i

Dictionary of Arts, 4c.)

Greek and Raman Bronze.

The bronze (Greek, x«A<<o? , Latin, vs) of classical antu

(juity consisted chieiiy of copper, with an alloy of one or

more of the. following metals, zinc, tin, lead, and silver,

the quantity and the character of the alloy changing as

times changed, or as was required for different purposes.

Among exi.sting bronze remains the copper is found to vary

from (i7 to 05 per cent At present th^ only valuable

results which we possess are derived from the analysis of

coins (Von Bibra, Die Bronzen und Kupferlegirungen der

alien und dltesten Vdlher. Erlangen, 1869), from which it

appears that for their bronze coins the Greeks adhered to

an alloy of copper and tin till .400 B.C., after which time

they used abo lead with increa-smg frequency. Silver is

rare in their bronze coins. The P.rni:ir.3 also Used lead as

an alloy in their tronze coins, but gradually riduceu Uie
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quantity.and under Caligula, Nero, Vespasian, and DoraitiaD,

coined pure copper coins ; afterwards they reverted to the

mixture of lead. So far the words x"^""' ^'^'^ '^* "^^If ^^

translated as bronze. Originally, no doubt, ;i(o\kos was

the name for pnre copper. It is so employed by Homer,

who calls It (pi'0p6<; (red), alt>wip (glittering), <j>aivv6^ (shin

ing), terms which apply only to copper. But instead of

iw following from this that the process of alloying copper

with other metals was not practised then, or was unknown

to the poet, the contrary would stom to be the case from

the passage (//lai/, xviii 474) where he describes Hephaestus

as throwing into his furnace, copper tin. silver, and gold,

to make the shield of Achilles, so that it is not always

possible to know whether when he uses the word ;(uA)to5

he means copper pure or alloyed Still more difficult is it

to make this distinction when we read of the mythical

Dactvls of Ida in Crete or the Telchines or Cyclopes being

acquainted with the smelting of j^aAxos It is not, however,

likely that later Greek writers, who knew bronze in Us

true sense, and called it ^^oAko?. would have employed this

word without qualification to objects which they Iiad seen

unless they had meant it to be taken as bronze. When
Paiisanias (in 17, 6) speaks of a statue, one of the olde.st

figures lie had seen of this material, made of separate pieces

fastened together with nails, we understand him In mean
literally bronze, the more readily since there exist very

early figures and utensils of bronze so made. The earliest

employment of bronze for artistic purposes was to haimner

II out ill thin plates and fasten them together with nails.

This process was called iphyretalon The next stage was

casting, in connection with which the earliest Greek artists

of fame are Tlieodorus and Rhacus of Samos (Pausanias,

'Ml 14, 8, and x. 38, 5), It has been supposed that their

merit consisted in introducing the process of casting statues

hollow, that IS, with an inner core of some material which

could afterwards be removed and leave the figure light,

less costly, and no less durable. There are remains of

Assyrian bronze, probably older than the time of Theodorus

and Rhoecus, cast with an inner core of iron , and there is

also in the British Museum an early Etruscan statuette

from Sessa on the Volturno, with a core of this metal,

which froir its being split down the side, owing to the

expansion of the iron, shows how uu.'ierviceable the iron

was for ttiis purpose. Obviously the power of ittstiug in

bionee, whether solid or hollow, was a very great gain to

sculptor.'!, whose models worked in the clay with the rapidity

of theiT inspirution could thos be accurately and at oii.;e

reprodticed The difiRculty and expense of the procts-t

must have been agairist it as compared with marble
;

yet

It was frequently employed, and \n the case of i-olo.ssal

statues it had no rival. Of these the Colossus of Rhodes
— a figure of the sungod Helios, said to have been 70
cubits high—was an example nf the utmost that art could

do with bronze It was thiown down by an earthquake
after standing fifty-six years. A statue of Zeus at Tarcntum
by Lysippus was 40 cubits high, and though it could be

moved with a touch of the hand, yet it resi.sted the force

of storms by means of a support at the point of the greatest

stress The oldest seat of bronze-founding, at least to any
extent. %v:u< the island of Delos, and next to that the i.sland

of ,/tgin;i, and yet copper does not appear to have been
(oiind in either. Between the two there existed a rivalry

in the tune of the sculptors Myron and Polycletus, of whom
the former used the bronze of Delos, the latter that of

yligina. More celebrated than either was the bronze of

Corinth, which some believed to have been first obtained

by the melting together of statues of ordinary bronze, gold,

ond silver at the burning of that town. Pliny says that it

cinisisted of gold, silver, and copper, and was considered

more urecious than silver and little less valuable tbdn ff^M

There were three kinds of it—one white, having almost ih:'

appearance of silver, in v/hich silver predominated ; anothe:

yellow, because of the great quantity of gold in it, and .

third in which all three metals were equally represenle'

But the Corinthian bronze was used rather for drinkui;;

cups and utensils than for statues. The process of casting

statues as given by Pliny was to bring the mass of copper

to a liquid state, and then to throw into it a third part of

old bronze and 12^ per cent, of ptvmbvm argenlanum.
I.e., tin and lead in equal parts.

Of the vast number of bronze statues by ancient sculptors-

nothing beyond a few fragments remain ; but if the colossal

bronze head of Venus in the British Museum be taken as a
typical example, it will shorj with what fineness and thin-

ness those figures were cast ; or, again, as an instance of tbo

quality of Greek bronze we may take the bronzes of Siii".

also in the British Museum, on which a very thin plate of

bronze will be seen in. some parts of the figures beaten out
neaily half an inch till it reaches the thinness of note-paper

Works in relief {rupfvfia), whether beaten out or chased,

like those just mentioned, or cast, are comparatively rare

though this branch of art was largely practised even by tbi

greatest sculptors. On the otner hand, it does not appear to

have been carried out by them to the extent in which it is

found in Germany and Italy after the beginning of the

11th century,—for instance, in the reliefs on cathedra!

gates. The temple of Athene Chalkioikos in Sparta, with

its walls covered with bronze reliefs, stands out as an
exception. By the time of the Byzantine empire, when tlie

power of modelling had declined, and a taste for glittering

appearance took its place, the process of ornamenting
bronze with reliefs was superseded by inlaying it with

silver and other materials. As to the colour of the ancient

bronzes little can now be said, because from lying so long

in the earth they have become covered with what i»

technically called a patina, which is generally some shade

of green, though sometimes also nearly blue, and at other

times drab. This blue colour is very brilliant in bronze;

from Herculaneum and PompeiL A difference of soil verj

probably makes a different patina, but something may also

be due to varieties in the alloy. Perhaps the finest

examples of patina are to be found among the bronze

mirrors, in which there seems to have been generally a con-

siderable quantity of silver for the sake of obtaining a.

highly reflecting surface. It does not appear that the pro-

cess of gilding bronze was carried to any extent in classical

times, unless, perhaps, in the production of finger-rings, of

which a considerable number remain. But if larger

works in bronze fail, there is an abundance of statuette.":,

candelabra, mirrors, cistce, and vessels of all kinds— Greek,

Raman, and Etruscan. One fact to be noticed is that the

great number of bronze mirrors which exist are nearly all

Etrus.-^an, A few may be Roman from the Latin inscrip-

tions which they bear, and a few also come from Greece.

But the general rule of their being Etruscan reminds us of

the reputation which the Etruscans enjoyed for the produc-

tion of works in bronze, not of high ait, bnt of what might

be called industrial art. They were celebrated also f.r

modelling in clay ; and that, as Pliny states, was the stage

of art which inimediately preceded casting in bronze, and
went hand in hand with it.

The art of bronze casting, which had sunk with tha

Byzantine empire, was ag.iin revived with great vigour id

Germany in the llth century, from which period are the

bronze gale of the cathedral at HilJesheim (lOl,")) and the

column decorated with reliefs on the model .of the column

of Trajan in Rome (1022). In the 12th century the art

spread southward to Italy, and at first was taken up
energelicidly inXower Italy. But though many interenting

?'>r^-^ g' this kind tsjit also from the 13lh and Htb

J
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centuries, it was not till the 15th that the art obtained its
|

Complete mastery under the Florentine artists. In the

foUowing century, again, it is found carried with extra-

ordinary skill in Germany at Nuremberg, Augsburg,

Munich, and Coburg. Since then, however, the higher

order of sculpture in bronze may be said to have reverted

to nearly its ancient limits, that is, the production of

statues and groups in the round. (See Dr C. Bischoff,

Das Kiipfer in der vorckrisllicken Zeit, Berlin, 18C5
;

and L. R. v. Fellenberg, Analysen von antikeii Brcmsxn,

1865.)

BROOCH, or Broach, (from the French bnchr), an

iwl or bodkin. A spit is sometimes called a b>o<u/i, and

lience the phrase " to ^jroach a barrel." The term ia now
used to denote a cla.sp or fastener for the dress provided

with a pin, having a hinge or spring at pno end, and a

catch and loop at the other. Brooches were universally

used among the more civilized nations of antiquity. They
were made of many materials, and in innumerable varieties

of ornamental design, the forms varying according to the

period of tlieir manufacture, or the taste and culture of the

people usiHg them. They are unknown in the Swiss L;ikc

eettlemenls of the Bronze Age, though pins and bracelets

are abundant. Brooches of tlie Bronze Age are extremely

Tare in Britalu, although they oCeur ia considerable

numbers and of elegant forms ia llfortk Germany and
Scandinavia. The simplest is similac to tliat whifh has

been reproduced m modern times as the " patent safety-

pin," but having the ends prolonged into flat spirals and

the clasp flattened and engraved with ornamental designs.

Another characteristic form was produced by winding a

long wire into a flat double-spiral, of which one end formed

the pin and the other the catch. A third form consisted

of two round ornamented plates connected by a bow shaped

centre piece. In the early Iron Age the brooches of

Central Europe exhibit an immense variety of forms, which

are for the most part bow-shaped or harp-shaped, with

spring-pins, akin to the types found in the Etruscan

cemeteries of Certosa and Villanova recently explored.

The Frankish group exhibits three wcU-delinod types,

Tiz , an imitation of animal forms, ii simple disc,

and a cruciform type, of which there are innumerable

varieties of form. The Merovingian brooches were made
in gold, silver, or bronze, adorned with precious stones,

filagree-work, or enamel , but whatever the richness

of the brooch, tbe pin was always of iron. Tho Scandi-

navian or Northern group exhibits a similar cruciform,

variety more massive In form and richly chased, th« ter-

minating knobs fashioned into the similitnde of sni.nals'

heads. This form occurs also in Anglo-Saxon gtave'ff^in

England. The Anglo-Saxon brooches were exquisite works

of art, ingeniously and tastefully constructed. In Kent
the circular form predominates. Tlicy are often of gold,

with a central boss exquisitely decorated, the flat part of

the brooch being a mosaic of turquoises, garnets on gold-

foil, mother of pearl, Ac, arranged in geometric patterns,

and the gold work enriched with filagree or decorated with

dragonesque engravings. Sometimes the brooch was cruci-

form and ornamented with chased work and settings of

paste or precious stones. The Scandinavian brooches of

the Viking time were oval and bowl-shaped, formed of an
under shell of impure bronze gilt on the convex side, and
covered by an upj)er shell of open chased-work ornamented
with bosses, or open crown-like ornaments, or animals'

boads. The geographical distribution of these peculiar

brooches indicates the extent of the conquests of the

Northmen. They occur in northern Scotland, England,

Ireland, Iceland. Normandy, and Livonia. The Celtic

group is characterized by the pcnannular form of the

ri.ng of the brooch and the greater length of tbe pin.

4—1.

They are usually of bronze or silver, chased or engraved
with intricate designs of interlaced or dragonesque work iri

the style of the illuminated Celtic manuscripts of the 7tb,

Stb, and 9th centuries. The Hunteraton brooch, which
was found at Hawking Craig in Ayrshire, is a weli-

knowu example of this style. Silver brooches of immense
size, some having pins 15 inches in length, and the pcnan-

nular ring of the brooch terminating in large knobs
resembling thistlj heads, are occasionally found in Viking
hoards of this period, consisting of bullion, brooches, and
Cufic and Anglo-Saxon coins buried on Scottish soil. In
mediccval times the form of the brooch was usually a simple,

flat circular disc, with open centre, the pin being c<iual in

length to the diameter cf the brooch. They were often in-

Bcribeilwith religious and talitmanicyormu/ic. The Highland

brooches were commonly of this form, but the disc was
Jjriwder, and the central opening smaller in proportion to

the size of the brooch. They were ornamented in the style

so common on Highland powder-horns, with engraved

patterns of interlacing work and foilage, arranged in

geometrical spaces, and sometimes mingled with figures of

animals

BROOKE, Feanc^s, a clever novelist and dramatic

writer, whose maiden name was Moore, was born in tho

earlier part of the 18th century. Of lier novels, some of

which enjoyed consideral'le popularity in their day, the

most important wore The History vf Lady Jtdia Mande-
ville, Emily Montai/ue, and The Excursion. Her dramatic

pieces and translations from the French are now wholly

fwgotten. She died in .Tannary 1789, two days after her

husband.

BROOKE, Henry, novelist and poet, was born at

Rantavan, county Cavan, in 1708. His father was rector

of Killinkere ; his mother was a daughter of the bishop of

Elphin. At an early age he entered Dublin University,

where he was noticed by Swift, who predicted great things

of him. About 1724 lit proceeded to London, where he

managed to gain the affection and esteem of Pope. He
studied law in the Temple, and in 1758 married his ward

and cousin, Catlieriue Mearcs, a girl of fifteen. His first

literary venture appears to have been the poem Universal

Beauty (1730), in which there is exceedingly little that can

be admired or even tolerated. A much more successful

venture was tho drama Gustavus Vasa. The prohibition

of this play induced the author to ;.ublish it, and the sale

of tho printed copies was enormous. Brooke is said to

have cleared 1000 guineas by it. In 1740 his health gave

WAy j he retired to Rantavan, and never returned to his life

in London. In 1745 ho was made barrack master at

MuUingar, and his well-meant pamphlet, 6'tcret History

and Memoirs o/ l/ie Barracks of Ireland, excited much ill-

feeling against him. He spent the remaining years of his

life in literary work His dramas were numerous, and

some of them kept the stage for a considerable length of

time. The work by which he is best known. The Fool nf

Quality, bcgaii to appear in 17G8. It is the product of

the matured experience of tho author, and though deficient

in many of the qualities that go to form tbe excellence of

a work of fiction, it is forcibly and clearly written, and

contains much sound and advanced thinking on socinl

problems. Brooke died in 1783. An edition of the Fool

of Quality was published in 1859 by the Rev. Charles

Kiiv;sley, in whose extravagantly eulogistic preface will be

found all the information we have with regard to the

author's life and character

BROOKE, Sir James, Rajah of Sarawak, in the island

of Borneo, and Governor of Labuan, was born at Coombe
Grove near Bath, April 29, 1803. It is sometimes errone-

ously stated that he was born in Bengal, a mistake arising

from the fact that his father a member of tbe Civil Service
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of the Eaai, india Company, had loag lived there His

mother was a woman of superior understanding, and to her

care he owed his careful early training. He received the

ordinary school education, entered the service of the East

lodia Company, and was sent out to Indu about 1825.

On the outbreak of the Burmese war, he was despatched

with hi3 regiment to the valley of the Brahmaputra . and,

being dangerously wounded in an engagement near Rung-

pore, was compelled to return home (182G). After his

recovery he travelled on the Continent before going to

India, and circumstances led him soon after to leave the

service of the Company In 1830 he made a voyage to

China, and during his passage among the islands of the

Indian Archipelago, so rich in natural beauty, magnificence,

and fertility, but occupied by a population of savage tribes,

continually at war with each other, and carrying on a

system of piracy on a vast scale and with relentless ferocity,

he conceived the great design of rescuing them from

barbarism and bringing them within the pale of civiliza-

tion. His purpose was confirmed by observations made
during a second visit to China, and on his return to England

he applied himself in earnest to making the necessary pre-

parations. Having succeeded on the death of his father to

a large property, he bought and equipped a yacht, the

"Royalist," of 140 tons burden, and for three years tested

its capacities and trained his crew of twenty men, chiefly in

the Mediterranean At length, on October 27, 1838, he

sailed from the Thames on his great adventure. On reath-

mg Borneo, after various delays, be found the Rajah Muda
Hassim, uncle of the reigning sultan, engaged in war in

the province of Sarawak with several of the Dyak tribes,

who had revolted against the sultan He offered his aid

to the rajah , and with his crew and some Javanese wlio

had joined them, he took part in a battle with the insur-

gents, and they were defeated. For his services the title

of Rajah of Sarawak was conferred on hini by Muda
Hassim, the former rajah being deprived in his favour It

was, however,.Eome time before the sultan could be induced

to confirm his title (September 1841). During the next

five years Rajah Brooke was engaged in establishing his

power, in making just reforms in administration, prej>aring

a code of laws, and introducing just and humane modes
of dealing with the degraded subjects of his rule. But this

was not all. He looked forward to (he development

of commerce as" the most efTective means of putting an

end to the worst evils that afilicted the archipelago , and

m order to make this possible, the way must first be

cleared by the suppression, or a con.siderable diminution,

of the prevailing piracy, which was not only a curse to the

savage tribes engaged in it, but a standingdanger to European
and American traders in those seas. Various expeditions

were therefore organized and sent out against the marauders,

Dyaks and Malays, and sometimes even Arabs. Captain

Keppel, and other commanders of British ships of war,

received permission to co-operate with Rajah Brooke in

these expeditions. The pirates were attacked in their

strongholds, they fought desperately, and the slaughter was
immense. Negotiations with the chiefs had been tried, and
tried in vain. The capital of the sultan of Borneo was
bombarded and stormed, and the sultan with his army routed.

He was, however, soon after restored to his dominion. So
large was the number of natives, pirates and others, slain

in these expeditions, that the " head-money " awarded by
the British Government to those who had taken part in them
amounted to no less than X20,000. In October 1 847 Rajah
Brooke returned to England, where he was well received
by the Government; and the Corporation of London con-
ferred on him the freedom of the city. The Island of Labuan,
.with its dependencies, having been acquired by purchase
from the siiltan of Borneo, was erected into a British colony,

and Rajoh Brooke was appointea Governor and commander-
iii-chief. He was also mmed consul-general in Borneo
These appointments had been made before his arrival tu

England. The university of Oxford conferred on him the

honorary degree of D.C.L., and in 1848 he was created

K.C.B. Hesoon after returned to Sarawak, and was carried

thither by a British man-of-war. In the summer of 1840
he led an expedition against the Seribas and Sakuran Dyaks,
who BtUl persisted in their piratical practices and refused to

submit to British authority. Their defeat and wholesale

slaughter wasa matter of course. At the time of this engage-
ment Sir James Brooke was lying ill with dysentery. He
visited twice the capital of the sultan of Sala, and concluded
a treaty with him which had for 5ne of its objects the

expulsion of the sea-gypsies and other tribes from his

dominions. In 1851 grave charges with respect to the

operations in Borneo were brought against Sir James Brooke
in the House of Commons by Joseph Hume and other

members, especially as to the " bead-money " received. To
meet these accusations, and to vindicate hio proceedings, he
came to England. The evidence adduced was so conflicting

that the matter was at length referred to a Royal Commis-
sion, to sit at Singapore. As the result^of its investigation

the charges were declared to be " not proven " Sir James,
however, was soon after deprived of the governorship of

Labuan, and the head-money was abolished. In 1867 his

bouse in Sarawak was attacked and burnt by Chinese

pirates, and he had to fly from the capital, Kuching. With
a small force he attacked the Chinese, recovered the town,

made a great slaughter of them, and drove away the rest.

In the following year he came to England, and remained

there for three years. During this time he was smitten with

paralysis, a public subscription was raised, and an estate

in Devonshire was bought and presented to him. He mado
two more visits to Sarawak, and on each occasion had a

rebellion to suppress. He spent his last days on his estate

at Eurrator m Devonshire, and died there, June 11, 1868,

Notwithstanding difi'erences of opinion with regard to some
of Sir Tames Brooke's proceedings, it is not to be denied

that he was a man of the highest personal character. Il)

his public conduct he was undoubtedly actuated by a noble

ambition, and he displayed rare courage borii in his conflicts

in the East and under the charges advanced against him in

England His Private Letters (1838 to 1853) were pub-

lished in 1853. Portions of his Journal have also been

edited by Captains Mundy and Keppel.

BROOKES, JosuuA, English anatomist, was born in

1761 At a very early age he devoted himself to medical

science, and attended the lectures of the most eminent sur-

geons in London and Paris. After he had completed his

studies, he began to teach anatomy and physiology, and
continued to do so during forty years of his life, training

no fewer than 5000 students, many of whom afterwards

became famous -n different parts of the world. His

museum, which contained specimens not only of human
and comparative anatomy, but also of natural history in

all its branches, was arranged on a system combined from

the various methods of Cuvier, Bluraenbach, Linna;us,

and other naturalists, and cost its proprietor about

£30,000. Many of his treatises are printed in the Tian-

sacdous of the various scientific societies of which he was
a member. Ho died suddenly at London, January 10.

1833.

BROOKLYN, a city of the United States of North
America, capital of King's County, New York, is situated

on tlie western end of Long Island, immediately opposite

the city of New York, from which it is separated by the

East River, an arm of the sea, about three-quarters of a mile

in breadth. Lat. 40° 41' N.. long. 73° 59' W. The city

now includes not onlv Brooklyn proper, but ilso, by a
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recent act oi liie legislature, all the county towns of tha
western part of the island, so that it now covers a larger area

than tiny other city in the United States. From Hunter'3

Plan ol Brooklyn.

Point to Bay Ridge it has a river frontage of nearly nine miles.

The ground on which the city is built exhibits considerable

inequalities of surface, and tluis increases the picturesqueness

of its appearance, while the practical disadvantages of such

a site have been overcome by .'kilfal engineering. Tlie

streets, with the exception of Fulton Street, the principal

thoroughfare, are generally straight, have a width of from
CO to 100 feet, and cross each other at right angles. Chief
among the public buildings are the city-hall (an edifice of

white marble dating from 1845-6), the connty court-

house (erected in 1862), the county jail (1837), the peni

tentiary, the state arsenal, and the city hospitaT. Besides

the last-mentioned institution the benevolent estalilishments

of Brooklyn include the Long Island College Hospital, St
Mary's and St Peter's hospital, the female orplian asylum,
the marine hospital, the Graham institution for the relief

of aged women, and numerous other charities. The churches
number between 200 and JQO, many of them are beautiful

buildings, but none claim special notice except the new
Roman Catholic Cathedral, which is only rivalled by
the corresponding building in New York. Of literary

and artistic institutions the most remarkable are the

Mercantile Library (dating from 1857), the Brooklyn
Institute (founded by Augustus Graham), the Long Island

Historical Society, the Art Association, the Academy of

Design, the Academy of Music, and the Philharmonic
Society. There arc three theatres, and an opera house,

which dates from 1862. The educational establishments

comprise the Packer Collegiate Institute (founded in 1853)
for female education, the Polytechnic Institute for boys
(started in 1854), the Adelphi Academy for both sexes

(founded in 1SG3), the Roman Catholic College of St John,

upwards of fifty public grammar and primary schools, and
numeious private institutioi^s Though Brooklyn in some
measure serves as a suburb of residence to New York, and
many of its inhabitants carry on their business in the larger

city, its own industrial and commercial activity is very great.

It has flour-mills, sugar-re6neries, lager-beer breweries,

distilleries, tobacco factories, and chemical works ; and

manufactures steel, brass, and copper wares, engines,

machinery, and printing-presses. The grain trade is of

enormous extent, the warehouses being capable of holding

about 1 2.000000 ^xshels : and sugir, coffee, oil. hides- ani^

wool are also largely imported. Biost of the river frontr
age is lined with basins, wharves and docks, the most im-
portant being the Atlantic dock (constructed about 1846)
with an area of 40 acres, the Erie basin of 60 acres, the
Brooklyn basin of 40 acres, the Wallabout basin, and' the
United States navy yard. This last occupies a total area
of 144 acres, and has extensive wharfage, and a dry dock,
built of granite, at a cost upwards of §2,113,000. The
city is supplied with water by an elaborate system of
reser%'oirs, of which the most distant is 19 miles away m
the vicinity of Hempstead. Its principal pleasure ground
IS Prospect Park, which embraces more than 600 acres,
partly covered with forest trees. A lake of 50 acres is

being excavated, and there is a large well 00 feet in
diameter, which will furnish the necessary water to keep it

fresh. Washington Park, ou the site of ancient fortifica-
tions, is also a pleasant spot, and there are various other
open grounds throughout the city. At the west end 13
situated the well known Greenwood cemeteiy, which con-
tains about 520 acres of finely-varied ground, a good part
of which IS still adorned with natural wood.

The trafno of the city is facilitated by tramway lines
;

and its conection with New York, which has hitherto been
dependent on steam-boat ferries, is to be rendered mor«
convenient by a large bridge in course of construction.
This bridge, which crosses the East River near its western
extremity, is 85 feet wide, and has a river span of 159G
and a total length of 5989 feet. The total cost is estimated
to exceed $13,000,000.

The 6rst settlement of Brooklyn, or as it was formerly called
Breuckelen, dates from 1636. when a few Walloon colonists took up
their residence on the spot that still bears the name of Wall,
about (Waalbogt or Walloons' Bay). English and Dutch settlers
followed ; and in 1667, a patent or charter was granted to the town
by Governor Richard NicoUs. The first church had been erected
the pre\-ious year. In 1698 the population only amounted to 509
persons, of whom sixty-five were sfaves. In 1776 the site of the
present town was the scene of the battle between the Americans and
British, which is usually known as the battle of Long Island In
1816 Brooklyn was incorporated as a village, and in 1834 it bccanio
a chartered city. Williamsburg vaa founded by Richard W
Woodhull, in the early part of the present century ; it attained the
rank of a village in 1827, and was recognized as a city in 1S51
The population of Brooklyn was in 1800, 3298 ; in IS20' 7175 in
1330, 15,292 ; in 1810, 36,233 ; and in 1850, 96,850. In lS55'the
number of inhabitants within the new boundaries was 2()5,250, ol
whom 48,367 belonged to Williamsburg; in 1860 this bad
increased to 266.661. and in 1870 to 390,099. and now (1S76) it is
estimateiJ at 500.000. (See Stile's Bulory o/tlie CUy of Brooktvn
3 vols.. 1867-70.) *

BROOKS, Cii.tRLE.s SniRLEY, an English novelist,
and dramatic and miscellaneous writer, w.is born in 1815.
He was the son of an eminent Londan aronitect, and received
his education at a public school in the city. Applying
himself to the study of law, he passed the usual examina-
tion for admission ; but instead of pursuing further the
profe.'bsional path, he turned aside and began to feel-hia

way towards the broader field of literature. ""He wrote,
sometimes alone, sometimas in conjunction with others,

slight dramatic pieces of the burlesque kind, and became
u newspaper reporter In this capacity he was for many
years engaged on the Afjrning Chronicle. For the samo
paper he afterwards undertook to write the parliament-
ary summary, and was appointed special commissioner to
carry out investigations on the subject of labour and the
poor. For this purpose he travelled in Southern Russia,
Egypt, and Syria; the results of his iiiquiri<!s appearing
first in the form of letters to the editor, and afterwards in

a separate volume, under the title of The Russians of Oir.

South (1856). Brooks was for many years on the staff

of the Illustrated London News, contributing the weekly
article ou the politics of the day, and the two series entitled
" Nothing in the Papers" and " By the Way," besides
oth'ir occasyonal oieces. In 1854 he joined the stafT of
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Punch, auii notewoithy among nis uumerous noiilijL.uUoiij

were the weekly satirical summaries of the parliamentary

debates, entitled "The Essence of Parliament." Hii long

service as newspaper reporter gave him special aptitude

for this playfnl parody. In 1870, on the death of Mark
Lemon, " dear old Shirley," as his friends used to call him,
was chosen to succeed to the editorial chair He added to

tiis reputation- by several good novels, the first of which,
Atpt7i Omrt, wa3 published in ISjf-. It was followed
by The Gordian Knot (\%^Q), The Silver Cord (1861),
end Sooner or Later (1868). Brooks was a great letter-

writer, deliberately cultivating the practice as an art, and
imitating the style in vogifo before newspapers and tele-

graphs suppressed private letters. He had an astonishing
memory, was brilliant as an epigrammatist, and was a great-

reader^ and a most genial and admirable companion.
Though he nearly reached his sixtieth year, he retained all

the cha'-m of youthful freshness and brightness. He was
in his element with a group of children, reading to them,
sharing their fuii, and always remembering the birthdays.

He died in London, February 23, 1874. His remains were
interred, near those of his friends Leech and Thackeray,
in -Kenoal Green cemetery. As a novelist Shirley Brooks
hold? it high rank, but not the highest. His novels prob-

ably suffered in sOTne respects from the manner of their pro-

duction, the slow piece-meal w-riting for periodical literature.

But they possess qualities of an order which will save them
from the swift oblivion that overtakes so many books of

their class. He shb-ws in them a large knowledge of men,'

especially of Londoners, a fair acquaintance with the world
of books and the world of art, a fertile imagination, and
much critical acumen. And these qwilities are set off to

the best advantage by the charm ck£an admirably vigorous
and polished style. In this respect, and in the force of his

refined satire, he bears some likeness to his greater friend,

the author of Vanity Fair.

BROOME, WauAM, the coadjufor of Pope in translat-

ing the Odyssey, was born at Hashngton in Cheshire, in

1689. He- was educated upon the foundation at Eton, and
was captain of the school a whole year, without any
vacancy occurring by which he might have obtained a
scholarship at King's College. Being by this delay super-

anjiuated, he was sent to St John's College by the contri-

butions of his friends, and obtained a small exhibition
there. His fondness for metrical composition was then
8uch"that his companions familiarly callea him " Poet." He
appeared early in the world as a translator of the Iliad
into prose, in conjunction with Ozell and Oldisworth, the

translation being superior, in Toland's opinion, to that of

Pope. Broome was introduced to Pope, who was then
visiting Sir John Cotton at Madingley, near Cambridge,
and gained so m-uch of his esteem that he was employed to

make extracts from Eustalhius for the notes to the transla-

tion of the Iliad, and in the volumes of poetry published
by Lintot, commonly called Pope's Miscellanies, many of

his early pieces were inserted.

When the success of the Iliad gave encouragement to a
yersion of the Odyssey, Pope, weary of the toil, called Fenton
and Broome to his assistance; and taking on'y half the
work upon himself, divided the other half between his

partners, giving four books to Fenton and eight to Broome.
To the lot of Broome fell the second, si^ith, eighth, eleventh,
twelfth, sixteenth, eighteenth, and twenty-third, together
with the burden of writing all the note.s. The price at

which Pope j)urchased this assistance was X300 paid to

Fenton and X.'iOO to Broome, with as many copies as he
wanted for his friends, which amounted to XI 00 more.
The payment made to Fenton is known only by hearsay;
Broome's is very distinctly told by Pope in the notes to the

Dunciad. It is evident that, according to Pope's own esti-

mate, Broome was unfairly treated. If four tooks could

merit £300, eight, and all the notes, equivalent at least to

four more, had certainly a right to more than XCOO. Broome
probably considered himself as injured, for he always spoke

of Pope as too inurh a lover of money, and Pope pursued

iiiiH with avowed hostility. He not only named Broon"
disrespectfully in the Dunciad, but quoted him more thl..

once in the Bathos, as a proficient in the art of sinking.

It has been said that they were afterwards recojiciled, but

their peace was probably without friendship. Broome adtr

wards published a,Jfiscellany of I'oems. He never rose to

very high dignity yi the church ; he became rector ol

Sturston in ifoffelk, where he married a wealthy widow ,

and afterwards, when the king visited Cambridge, in 1728.

be was made doctor of laws. In the same year he wa*
presented to the rectory of Piilham. Towards the close ot

his life he amused lii;nself with translating some of the Odes
of Anacreon,w-hich he published in the ffrtif/fnicii'i/VdpatiHif,

undtr the name of Cbsstcr. He died at Bath in 1745.

(See T. \V. Burlow, Memoir of Wdliam liroome, 18S5.)

BROSELEY, formerly Buw.^rdeslev, a market-town

on the Severn, in the coutity of Shropshire, 146 miles from

London, It is a place of considerable trade in iron, having

near it productive mines of that mineral, as well as of coal.

There are also manufactories of tobacco-pipes, bricks, and
tiles. Population of parish in 1871, 4639.

BROSSES, Charles DE, Erst president of the parliament

of Burgundy, was born at Dijon in 1709. He studied law
with, a view to the magistracy, but the bent of his mind was
towards literatnre and the sciences. He travelled Ihrouf.h

Italy.in 1739 in company with his friend M. dt- Saintc-

,
Palaye ; and on his return to France published his Lettrei

sitr CEtat Actuel de la Ville Souterraine d'Ilercvlaneum,

Dijon, 1750, 8vo, which was the first work upon that inter-

esting subject. A collection of letters, written during his

Italian tour, entitled Lettres I/islorignes et Critiques, in

three vols. 8vo, was published at Paris after his death. In

1700 he published a dissertation, Siir le C'dte des Dieux

Fetiches, 12mo, which was afterwards inserted in the

EncycUiphiie Mithudiqiie. At the solicitation of his friend

Buffon, De Brosses undertook his Histoire des Nnvigations

anx Terres Anstrules, which was published in 1750, in two
vols. 4lo, with maps. It was in this work that iM -ie Brosses

first laid dow n the geographical divisioMS of Australasia and

Polyrtesiu, which were afterwards adopted by Pinkcrton arid

succeeding geographers. In 1705 appeared his Traiti de

la Formatior, Mecaniquc des Lanr/uc^; a work distinguished

by much research, and containing an admirable exposition

of the purely empirical theory of the origin of language..

Full recognition of its merits will be found in Dr Tyloi a^

work, Primilice Culture. M. de Brosses had been occupied,

during a great part of his life, on a translation of Sallust,

and in attempting to supply the lost chapters in thnt

celebrated historian. At length in 1777, he pubfishcd

L'JIisloire dii Septihne Siicle de la Ripullique Eomaiue, 3

vols. 4to, to which is prefixed a learned life of Sallusl,

reprinted at the commencement of the translation of that

historian by De Lamalle These literary occupations did

not prevent the author from discharging with ability his

oflicial duties, nor from carrying on a constant and exten-

sive correspondence with the most distinguished literary

characters of his time. In 1758 he succeeded the Marquis

de Caumont in the Acadimie de Belles Lettres ; but he was

never admitted a member of the French Academy, in con-

sequence, it is said, of the opposition of Voltaire.

Besides the works already mentioned, he wrote several

memoirs and dissertations in the collections of the Academy
of Inscriptions, and in those of the Academy of Dijon.

He also contributed various articles to the Dictiemnairt

Encyclopediquc, ou the subjects of grammar, etyumlogy.
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music, tec, and he left betind him several MSS., which

were unfortunately lost daring the revolution. He died

in 1777.

BROUGH.Uf, Hbn^y, first Lord Brougham and Vaux,
man of letters, man of science, advocate, orator, statesman,

and Lord HighChancellorof England, was born at Edinburgh
on the 19th September 1778, and died at Cannes in France

on the 7th May 1868. During a great portion of a life

extended to the unwonted term of ninety years, but espe-

cially in the third and fourth decades of the present centurj',

from 1820 to 1840, no Englishman in any civil career played

so conspicuous a part in public affairs or enjoyed so wide

a fame as Henry Brougham. His indomitable energy, hia

vehement eloquence, his enthusiastic attachment to the

cause of freedom, progress; and humanity, to which he
rendered so many signal services, caused him to be justly

regarded as one of the most extraordinary and illustrious

men of his age and of his country. He brought to all he

undertook a vigour and variety of intellect almost un-

paralleled ; for his ambition was to excel in all things, and
he seemed to aspire to universal fame. " There go," said

Mr Rogers, as he drove off one morning from- PanshangeV,

"Solon, Lycurgus, Demosthenes, Archimedes, Sir Isaac

Newton, Lord Ciiesterfield, and a great many more in one

post-chaise." No man ever commanded with more effect

the applause of listening senates, or could better rouse, the

depths of popular enthusiasm. His boundless command of

language, his audacity, his memory stored with every sort

tl knowledge, his animal spirits and social fowers, gave

him the lead everywhere, and he was not ..low to take

-advantage of his splendid talents and acquirements in every

mode of life. His striking and almost grotesque personal

appearance added to the effect of his voice and manner ;

—

a tall disjointed frame, with strong bony limbs and hands,

that seemed to interpret the power of his address ; strange

angular motions of bis arms ; the incessant jerk of hia

harsh but expressive features ; the exqubite modulations

of his voice, now thundering in the loudest tones of indig-

nation, and now subdued to a whisper which penetrated to

the very walls of the House of Commons and riveted the

attention of the audience ; a power of mingling tenderness

and scorn, argument and invective, in sentences which rose

in accumul.itcd involutions, but righted themselves at last,

all contributed to give him the magical influence which

a great actor exerts over a crowded theatre. Yet in

the midst of all his triumphs, the companions of his early

life and those who were best acquainted with his cha-

racter, knew that his extraordinary gift"; and powers
did not include all the elements of true greatness. He
wanted that moral elevation which inspires confidence

and respect, and which is even more essential than genius

to the highest achievements and the most- lasting fame.
At times his eccentricity rose to the verge of insanity, as if

the reins by which he. guided his fiery temper had slipped

from his hand. At the bar there were greater and better

advocates ; on the bench there were more sure and learned
judges; in science he made no real discoveries ; in letters,

notwithstanding the prodigious activity of his pen, he has
left no work of lasting celebrity ; and although as an
orator he was in his best days unequalled, he himself
outlived the evanescent glories of his'eloquence. Hence
it has come to pass, that within fifty years of his most
brilliant period, and within ten years of his death, the
figure of Lord Brougham has already become somewhat
indistinct. The generation which was fascinated by bis

eloquence and amused by tJie endless coruscations and
evolutions of his character is passing away, and it has

become a task of difficulty to preserve a faithful record of

Bo strange and wonderful a phenomenon. That, however,

which remains, and must ever rema'" as the noblest

memorial of his life, is his unvarying devotion to the pro-

gress of liberal opinions, to the reform of the law, to

popular education, to the emancipation of the negro race

from slavery, and to the maintenance of peace. In this

sense, he was, as he was once portrayed by an accomplished
caricaturist of the day, a citizen of the world. Of every
human right. Brougham was a champion; of every human
wrong, an avenger.

We shall not attempt in this notice of his life to lolluw

the innumerable incidents of his long and varied career, or

to enumerate the speeches and writings which he threw
off like sparks on every imaginable occasion. Our object

is rather to convey to the reader a just impression of the
man, as he appeared to those who knew him as he was, and
who still recall the transcendent effects of his energy. Lord
Brougham has been unfortunate in his biographers. The
memoir of him prepared by Lord Campbell, and published
after the death of the author and of the subject of it, is

written in a carping and derisive tone, unworthy of a
distinguished rival. Lord Brougham's autobiography, which
also appeared after his death, was begun when he had passed

his eightieth year ; his faculties were impaired, his memory
was failing, and the work is full of inaccuracies, which bis

successors were not authorized to correct. Yet we are

indebted to it for some interesting particulars of his early

life, which no one but himself -could have preserved.

In his later years, after Lord Brougham had taken his seat Anreau-y.

in the House of Peers, he was wont to trace his paternal

descent to Udardus de Broham, in the reign of Henry
II. , and some memorials of that doughty crusader still

decorate the baronial hall at Brougham. lie claimed,

besides, an infusion of pure Norman bk)od from Harold,

Lord of Vaux in Normandy, whose title he added to his

own. Bnt these were the delusions of an enthusiastic

mind. No real connection has been established between the

ancient lords of Brougham Castle, whose inheritance passed

by marriage from the Viponts into the family of the De
Cliffords, and the Broughams of Scales Hall, from whom
the chancellor was really descended. Brougham Hall wa3
purchased from one James Bird by Brougham's great-grand-

uncle, who. left it to his grandfather, an active attorney and
agent to the duke of Norfolk for his grace's Cumberland
property. His father, Henry Brougham, was sent to Eton,

and afterwards travelled on the Continent. The sudden
death of a young lady to whom this gentleman was about

to be married, deeply affected him : he started in 1777
for a short tour in Scotland, but as fate would have it he
never recrossed the border or .revisited Brougham. lu

Edinburgh he took lodgings at the house of Mrs Synie, the

widow of a clergyman, and a sister of Principal Eobcrtson,

the historian. "This lady had a daughter of singular beauty

and merit. Mr Brougham fell in love with her and agreed

to settle in Edinburgh as a condition of obtaining her hand.

They were married by Dr Robertson, and in the following

year the eldest son, the illustrious subject of this notice,

was born at No. 21 St Andrew Square. No feeling in life

was more deeply rooted in the heart of Lord Brougham
than his intense affection and veneration for his admirable

mother. He repaid her early care and judicious guiiance

by the most ardent and unvarying devotion. He will,

ingly laid all the triumphs of his career at her feet ; and she

lived to see him attain the proudest heights of fame and
power. Nor was he less attached to the memory of his

great uncle, the principal. To his dying day he would
retrace with affectionate emotion the influence that accom-
plished scholar and excellent man had upon his own
education. He well remembered his person and his

precepts, fur Dr Robertson only died in 1793, and nearly,

seventy years afterwards Lord Brougham, presiding over!

the Social Science meeting at Glasgow, was touched by
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hearing a " paraphrase," by his great kinsman, sung m '

Glas-^ow cathedral, the authorship of which was probably

Kaown only to himself. His parentage on his mother's

side being Scotch, and Scotland the place of his birth and

education—and, indeed, of his entry into life—he naturally

retained many Scottish peculiarities of manner and intona-

'=071
;

yet Brougham was not a Scotchman, he was some-

what eager to throw off his Scottish character, and he said

in after°life that there was no place he should visit so

unwillii.gly as Edinburgh.

From his earliest age Brougham sliowed signs of extra-

ordinary talents and energy. His mother averred that he

spoke distinctly several words when he was eight months

and two weeks old. In his cradle he v/as the terror of his

nurses, and as he grew older his grandmother compared

him to the admirable Crichton from his excelling in every-

thing he undertook. When barely seven he was sect to

the High School of Edinburgh, where he gamed a triumph

over Luke Fraser, his tutor, by successfully justifying the

use of some Latin words which Fraser had condemned in

an exercise, and in August 1791, when he was not yet

thirteen, he left the school .as dux, or head of the fifth

form, taught by the headmaster, Dr Adam. He entered

the university of Edinburgh in the winter of 1792, and in

addition to the study of Greek under Professor Dalzell, he

applied himself to the natural sciences under Professor

Playfair, and especially to mathematics. At twelve one of

his cousins met him with a huge quarto under his arm,

which turned out to be Laplace's Micamque Cekslt. in

French. In the mathematical class he hit upon the

binomial theorem before he had been taught it ; and he

was soon conversant with the Prinajna of Newton. It

was characteristic of his astonishing memory that he carried

with him through life all he had learned in boyhood.

We have seen him in later years vary the monotony of a

legal argument by working a problem in algebra, or

exchanging a Greek epigram with Lord Wellesley, in the

midst of grave debates of politics or of laws. In 1794 he

set to work to master the fluxional calculus ; and in the

following year he sent a paper to the Royal Society on

some new phenomenon of light and colours, which was

printed in the Transactions of that learned body. A paper

on porisms was published in the same manner in 1798, and

in 1803 his scientific reputation was so far established

thai he was elected a fellow of the society. But tbe^e

efforts were more remarkable for their precocity than for

their novelty. In spile of bis taste for mathematical

reasoning Brougham's mind was not an accurate or exact

one; and his pursuit of the pliysical .sciences was rather a

favourite recreation than a solid advantage to him. He
continued his experin'ents i:i optics tlirougli life, however,

and would sometimes impart observations, which he took for

discoveries, to the French Academy of Science. An enthusi-

astic discourse on Newton and the Newtonian philosophy

was written by him in his eighty-fifth year, when a statue of

the great philosopher was erected at Grantham, and at that

age he was sliU fond of commenting upon the Principia.

I

But whilst Henry Brougham was following lectures in

every branch of knowledge at the university, his inherent

animal spirits and sociable nature made him the ring-

leader of the gayest and wildest youths of the time.

Practical jokes, wrenching knockers, braving the watch,

and wasting the small hours of the night, were pastimes

as faniiliar to him as the gravest discussions. " Looking

back," says he, in his ^femoirs, "to these pranks reminds
me of the inexhaustible fund of spirits one possessed, and
how that capital foundation of nevertiring energy and
endless restlessness enabled some of us to work on with

unfailing St; ;ngth to the end of life ; and even now, writing

at nearly ninety ycnvi of age, I can recall Iheni—not boys'

but young men's freaks—with plea.=;ure ana even exulta-

tion ; yet I agree with the old bc;ggai Ochiltree, in the best

of all Scott's works, sayi!:g
—

'Aye, aye ! they were daft

days thae, but they were a' vanity and waur.'" The spirit

of these "daft days," these mad-cap hours, clung to

Brougham through life ; and long after he had held his

great seal of England, perhaps while he held it, he was

just as ready to play his part in scenes of the wildest

merriment as he had been at the university.

As early as 1792 he founded a debating society of a very

juvenile character, to which several persons afterwards

distinguished in life belonged. This society, however, sub-

sequently merged in the " Speculative Society," which bad a

hall and library of its own in the college. Here Brougham,

Horner, Jeffri;y,Cockburn, Murray, and Moncreiff tried their

early powers, and gave the promise of that eloquence which

eventually placed them all in Parliament or on the bench

of justice. Brougham surpassed them all, not, indeed, in

depth of knowledge or soundness of reasoning, but m the

astonishing flow of his language, his readiness in reply, the

grace of his elocution, and his withering gift of sarcasm-

and ridicule Of all the jemarkable powers he possessed 0r2i.ir;r

that of oratory w.is unquestionably the first. Conscious of t"'*'"

his natural strength and of the advantages to be deriv(;d

from this faculty in a country which is largely governed

and swayed by rhetoric, he applied himself with peculiar

zeal to the art of public speaking. He made himself

perfectly conversant with the great masterpieces of ancient

eloquence, which he knew tg a great extent by heart ; be

ever maintained that the highest effects of the orator could

only be achieved by diligent preparation and constant

study ; he bestowed extreme care upon the modulation of

his voice, which w.is one of extraordinary compass and

strength ; even his gestures and attitudes were the result

of thought, and it was. remarked that in concluding ths

elaborate peroration of his speech on the queen's trial,

he as.sumed the majestic bearing with which a minister

of the Scottish Church invokes the blessing of God
in dismissing his congregation. Both by study and by

practice, then, oratory was his chief art, and he con-

tinued through life to cultivate it with the enthusiasm of

an actor, who never entirely attains to the fulfilment of

his own ideal. No doubt, in the resistless torrent of h'.s

invective, in appeals to the passions of his audience, in the

rapid and lucid exposition of facts, in the skilful arrar.ge-

ment of his discourse, which was highly artificial, and in

the power of wielding enormous and intricate sentences,

Brougham was unrivalled. . He entered the House of

Commons, as we shall presently see, soon after the voices

of Fitt and Fox had been hushed for ever. Except

Canning,jhere was no one in Parliament who could be

compared to Brougham, and he rapidly rose to a height of

distinction which became at one moment supremacy. Yet on

looking back, even to the most celebrated and successful of

his efiorts, subsequently revised and published by himself,

little remams which can lay any claim to the dignity of

classic eloquence. Notwithstanding Lord Brougham's

study and enthusiastic admiration of Demosthenes, nothing

was more unlike the stern simplicity and grandeur of tli«

great Athenian

—

" Densus, ft brens, et $(7nperi)istansfilii"

—than the declamation of Lord Brougham. The force of

the current was wasted in a flood which overleapt its

banks and broke il.s baniers. The efi'ect was more intense

than permanent. Even in the judgment of his own con-

temporaries. Canning surpassed him in- wit ; Plunkcl in

felicity of diction ; Lyndhurst in terseness, policy, and
cogency of argument ; EHlenborough in dignity : but i one
of them possessed his marvellous versatility, and il stei-a-J

a? if he had borrowed from each of these great .'.n-akoi? n

shave in some gift, wliith they possessed id hicJ"?' p«vfec.
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tion than himself. Of all the branches of human know-

ledge to which Brougham directed his attention, and in

which he "attained to more or less proficiency, the study

ot the law was the least congenial to him. He speaks

of It in early life as " the cursedest of all cursed pro-

fessions," and even in 1808, when he had come to

lingland and acquired a certain degree of fame, he writes

to Lnrd Grey .
" Odious as that profession is (as God

knows there are few things so hateful), I am quite clear

that It would be folly in me to neglect so certain a pro-

spect." He added that he was setting out on the Northern

Circuit with too slender a provision of law,—his stock

'! practice being so small that he had never yet seen

I nisi, prius trial,—but thought he might push through the

;hing with a little presence of mind and quickness,

fortunately for his future career, he bud followed fur two

years the lectures of the professor of civit law in the

university of Edinburgh , and, as Lord Campbell admits,

so far legalized his mind that he had gained a considerable

insight into both Roman and feudal jurisprudence. These

needs of law, implanted in a powerful intellect, gave hiin a

breadth of view not always combined with the techni-

calities of the English bar.

On the iSd May 1800 he was admitted to the Faculty

)f Advocates. It does not appear that he ever held a

Orief in the Court of Session, but he went a circuit or two,

where he defended or prosecuted a few prisoners, and
played a series of tricks on the presiding judge. Lord Esk-

grove, which almost drove that learned person to distrac-

tion. The Scottish bar, however, as he soon perceived,

ofTered no field spfficientljp ample for his talents and bis

ambition. He resolved to transfer himself to London.

He had already appeared as junior counsel in a Scotch

appeal to the House of Lords In 1 803 he was entered

at Lincoln's Inn, and on the 22d November 1S08 lie was

called to the English bar by that learned society. It is a

curious indication of the importance already attached to

him as a party man, that the Tory attorney-general and

the solicitor-general of the day thought it worth while to

come down to Lincoln's Inn to endeavour to oppose his

special call, which had been asked for, but was defeated

by a single vote. He was called ia the ordinary course ia

the ensuing term.

I
In this interval of time, however, he had struck a

(resh vein which ensured to him power, impularity,

celebrity, and for the time a subsistence. The Edin-

burgh Ennew was founded in the autumn of 1802, under

circumstances which, have often been related, by the

young and aspiring lights of the northern metropolis.

The polished style and judgment of Jeffrey, the wit of

Sydney Smith, the wisdom of Horner, were suddenly

brought to bear on the literature and politics of the day,

and amongst thooi all Brougham was the most ready, tbe

most versatile, the most satirical, and eager to fly at any
game which might bo on foot. To the first four numbers
of the Jieview Brougham contributed twenty-one articles; to

tiie first twenty numbers eighty articles, wandering through

every imaginable subject—science, politics, colonial policy,

literature, poetry, surgery, mathematics, and the fine arts.

The article on Lord Byron's Hours of Idleness, which stung

the poet into a satirist, and gave the world English Bards
and Scotch Reviewers, was attributed to his pen ; and Lord
Cockburn used to relate that on one occasion Brougham
wrote off an entire number, including one article ou the

operation of lithotomy and another on the music of the

Chinese. What, however, was of more importance to the

youthful author and to the world, was that Brougham stood

henceforth iudissolubly pledged to the cause of the Liberal

jiarty, and to those principles of progress and reform to

which he v.as dtfitined to render go many signal services.

The Edinburgh Reinetv is the standard ot mat cause, and
Brougham never rested until he had jilanted it on the

loftiest battlements of the fortress. The prodigious success

of the Revuw, and the power he was known to wield in it,

made him a man of mark from his first arrival in London. ReDio»alt»

He was welcomed, at Holland House. He obttined the ^'^n<i°''-

frieudship of Lord Grey and the leading V^'hig poUticiane.

His wit and gaiety made him an oruamect of society, and
he sought to extend his hterary reputation by the publicatiou

of an elaborate work on the colonial policy of the empire.

But his hopes of obtaining a seat in Parliament were not

yet realized. He was still eating his commons at Lincoln's

Inn He was still in search of a career. Thus ;t fell out

that, in 180C, Mr Fox being then Secretary of State, he
was appointed secretary to a mission of Lord Rosslyn and
Lord St Vincent to the court of Lisbon, with a view to

counteract the anticipated French invasion of Portugal.

The mission lasted two or three months , it led to no
resultc>. Brougham came home out of humour and out of

pocket; and meantime the death of Mr Fo.\ put an end
to the hopes of the Whigs and to the broad-bottomed

administration. The party to which Brougham had attached

himself remained out of office for tbree-and-twenty years.

Brougham was disappointed by the abrupt fall of the

miuistry, and piqued that his Whig friends had not pro-

vided bira with a seat in Parliament, the more so as some
of his early friends and rivals were already launched on
their political, career. Nevertheless, he exerted his pen
with prodigious activity during the election of 1809 ; and
Lord Holland declared that lie Lad filled the booksellers'

shops with articles and pamphlets. The result was small.

No seat was placed at his own disposal. He was tuo poor

to contest a borough ; and Perceval and Eldoa obtained

a majority greater than the majorities of Addington or Pitt.

Fortunately for Brougham two questions at this time arose,

which gave him a strong hold on the feelings aud cv.'i-

iiiercial interests of the country ; and he was not slow to take

advantage of them and lend them all the support of his

energy and genius. When he entered piiblic life the abuli- Slave

tion of the slave-trade was wclluigh carried by the '''«<''•

untiring exertions of V/ilbcrforce, Thornton, Claiksun,

Macaulay, and -others. An immense organizatiim had been
formed, more especially by the Quakers and othei- non
conformists, to bring the whdio force of public opinion,

awakened by the call of humanity and justice, to beer

upon the horrors of a system which was still defended by
the West India interest and the Government. Brougham
allied himself to the leaders of tbis movement, and he
remained through life not only faithful, but passionately

attached to tho cause. Ho combated, in and out of

Parliament, every attempt to elude tbe restrictions on the

trade in man. One of the first measures he carried in the

House of Commons was a bill tr mako the slavc-trada

felony. Ho laboured incessantly to induce foreign

countries to abolish the abhorred traffic, and he had at.

length the happiness, as Chancellor of England, to take a
part iu the final measure of negro emancipation throughout
the British colonies. These services endeared him to a
class of highly conscientious and influential persons, v.itli

whom he might not otherwise bavebeen closely connected, aud
their support was of no small effect en the greatest triun:;ih

of his life, his election for the county of York in 1830.
Although till 1808 Brougham had no practice at tbe

English bar, he had argued some Scotch appeals in the
House of Lords and some prize cases at the "Cock-pit."
He had acquired «ome knowledge of international law, ar.d

some experience of the prize courts. This circumstance
probably led to his being retained as counsel for tbe
Liverpool merchanfs who had petitioned both Ilouses of Orders in

Parbament against the Orders i:i Council, framed i'lretal'i-
'^'••"^-
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lion for lbs Berlin and Milan decrees. Brougham con-

ducted the lengthened inquiry which took place at the bar

of the House, and he displayed en. this occasion a mastery

over the true principles of political economy and interna-

tional law which at that time no one else possessed. It

seems incredible (though even now the delusion is not

entirely dissipated) that the Government of a great com-

mercial nation should over have thought that one of the

most effectual and essential modes of carrying on war and

destroying an enemy is to shut out the trade of neutrals,

not perceiving that such measures rea^t with at least

equal force against oi/rsclves, and destroy the very sinews

by which the burden of war can be sustained. The trade

of the country was iu truth sulTering more from these fatal

restrictions than from the war itself ; and nothing in the

whole collection of Lord Brougham's harangues is more

forcible or more ably reasoned than the speeches in which

he described those sufferings, ar.d denounced the cause of

them.

Nevertheless, in 1808, he was unsuccessful. Neither

the evidence taken during a six months' inquiry nor

tho eloquence of the' impassioned advocate prevailed. It

was not until 1812, when Brougham was himself in

Parliament, that he resumed his attack on the Orders in

Council with increased authority and vigour, aided by Mr
Baring, and still more, perhaps, by the peril and disgrace

of the quarrel w.'th America, and he ultimately conquered.

No answer was made to his great speech on that occasion,

except an intimation from the Treasury bench that the

Orders in Council would be revoked. Of this great triumph

Brougham afterwards said :
" It was second to none of the

efforts made by me, and not altogether without success, to

ameliorate tlie condition of my fellow-men. In these I had

the sympathy and aid of others, but in the battle against

the Orders in Council I fought alone."

Parlm- It was considered imprudent and imjio.ssible that a man so gifted

tnentary and so popular as Brou^liam had now become should remain out
!•-'«- of Parliament, and by the inlluence of liOrd Holland, the duke of

Bedford was induced lo return liiin to the House of Commons for

the borough of Camelford. He took his seat early in 1810, having

made a vow that he would not open his month for a month. " The
TOW was kept, but kept foi that month only. He spoke on the

fifOi March in condemnation of the conduct of Loi-d Chatham at

Walcheren* and he went on speaking for the rest of his life. In

four months, such was the position he had acquired in the House
that lie was regarded as a candidate for the leadership of the Liberal

party, tlien in the feeble hands of George Ponsonby. Some little

time before a sqnib of infinite drollery was pubhshed in the New
iVhig fruide, by Lord Palmerston, under tne significant title of

''Trial of Harry Brougham for Mutiny." The mutiny consisted in

his calling the Right Honourable George Ponsonby an "old
woman." When the negotiation tool; place in \SVi between the

Prince Regent and Lords Grey and Grenville for the formation of a

"Whig Government, it was expected that the presidentship of the

Board of Trade would be accepted by Brougham, who was not iinwill-

iDg to quit the bar altogether for political office. But this gleam
of parliamentary success and ofhcial anticipation soon vanished.

The Tories continued in power Parliament was dissolved. Camel-
ford had passed into other hands. Brougham was induced to stand

for Liverpool with Mr Crcevy against Canning and General Gas-
«oyne. The Liberals were defeated by a large majority, and what
made the sting of defeat more keen was, that another seat was
speedily provided for Creevy, whilst Brougham was left out in the
cold. He remained out of Parliament during the four eventful
years, from 1812 to 1316, which witnessed the termination of the
war, and he did not conceal his re.ientment against the Whigs.

Brougham's position at this time was difficult and anomalous.
Burning with political ambition, and conscious that he had no
superior in the arena of the Hou-se of Commons, he had lost his seat
in Parliament ; he was distrusted and feared by some of the lending
mambers of the Liberal party, and, as he said himself in a letter to
Lord Grey, " it is their pleasure to consider mo as flung overboard
to lighten tho ship." Yet he stood aloof, not only from the extreme
views of demagogues like Hunt and Cobbett, hut also from the
milder radicalism of Hobhouso and Burdett. Indeed, it deserves to
be remarked, that fond as Brougham was of popular applaure, and
deeply imbued as he wa» with Liberal opinions, he never conde-
•ceaded to flatter the Rad'-«1 party or to ally himself vrith them :

but, on the contrary-, when in lat«r years differences arose betwe**
himself and the Whigs, he leaned rather to the Conservative aide,
and ho was unifonuly opposed to any measure which migh't ovec«
throw the balance of the constitution.

But in the years he spent out of Parliament occurrences took
place which gave ample employment to his bustling activity,

and led the way to one of the most important passages in his lile.

He had been introduced in 1809 by Lord Dudley and Sir William
Drummond to the society of the Princess of Wales, whose house at
Kensington, and afterwards at Blackheath, was the resort of the
most agreeable society in London. Canning, Granville Leveson,
Dudley, Rogers, and Luttrell were constantly there. But it was
not till 1812 that the princess consulted him on her private affairs,

aft«r the rupture between the Prince and the Whigs had become
more decided. From that time Brougham, in conjimction with
Mr Whitbread, became one of the princess's chief advis*.'r3 , he
was attached'to her service, not so much from any great liking or

respect for herself, as from an indignant sense of the wrongs and
insults inflicted upon her by 'ler husband. We shall not .itteropt

to follow the details of these deplorable transactions, vvliich are

fully related elsewhere, but one memorable scene, as related by
Lord Brougham, cannot be passed over in silence. The Princesi

Charlotte, irritated and alarmed by her father's threats to break up
her household and to marry her to the Prince of Orange, escaped in

July 1814 from Warwick House, flung herself into a hackney coach

in Cockspur Street, and drove to her mother's residence in Connaught
Place. Mr Brougham, who was dining with a friend, was imme-
diately sent for, and on his .irrival, half asleep from fatigue, found

with extreme surprise what had occurred. The duke of Sussex, tho

duke of York, Lord Chancellor Eldon, the bishop of Salisbury, and
others subsequently arrived, but except the royal dukes, none ol these

persouages were admitted to an audience. Brougham, a young ban is-

ter of thirty-six, became and remained the chief adviser of this young
princess of eighteen, the heiress to the crovvTi. His advice to her was,
— " Return at once to Warwick House or Carlton House, and on no

account pass a night elsewhere." The debate was long and painful

;

the grievances of the princess were numerous. At length, as day

began to dawn. Brougham took her fo the window, and pointing to

the empty street and park, said, " In a few hours these thorough-

lares will be crowded. I have only to show you from this window

to these multitudes, they will rise in your behalf ; Carlton Housa

will be attacked ; troops will be called out ; blood will be shed ;

and whatever" be fhe result, it will he known that your running

away was the cause of this mischief. You would never get over it."

This remonstrance prevailed, and the princess retumea to Carlton

House with her uncle the duke of York at five in the morning.

This anecdote is so graphically told by I.oid Brougham in several

places that we preserve it. But it has not been conoborated by any

of the other persons present ; and in a letter written by Brougham
himself to Earl Grey on the following day, he said nothing of

this touching appeal, but relates that the princess went back be-

cause the duke of York came, aimed with full powers from the

Regent to fetch her away. It is not improbable that the scene

thus described is ajmcrypbal, or at least embellished by Lord

Brougham's imagination, for in his later years he was apt to una-

take for actual occuri'ences the creations of his own fancy.

In 1814, the Princess of Wales, having been prohibited by Queen

Charlotte from attending the drawing-rooms given to the allied

sovereigns on their visit to England, resolved to go abroad. This

unfortunate scheme was strongly opposed by the Princess Charlotte,

and not less so by Mr Whitbie.id and Mr Brougham The latter

addressed a letter to the Prince.^ of Wales on the eve of her

departure, in which he ,.ointed out with gic.at sacacily and good

sense the fatal consequences of her withdr.iwal from England " As
long as you remain in this country," he said, "I vvjl answer for

it that no plot can succeed against you. But if you are liviii);

abroad, surrounded by the base spies and tools who will always l>e

planted about you, ready to invent and svvear as they may bo

directed, who can pret'^nd to say what may happen' I declaie,

1 do not see how a proposition hostile to your Royal Highness's

marriage could be resisted if you continued' living abroad.' How
completely these predictions were fulfilled is sufficiently known.

Brougham appears to have had but little correspondence with tho

princess during her residence in Italy. • But in 1820, when she

resolved to return to England on the accession of George IV., he was

sent by the Government conjointly with Lord Hutchinson, to

di^uadc her from that step and- to ofl"cr her terms. Brougham

certainly disapproved of her return ; hut for some mysterious

reason he withheld the proposed terms of compromise until it vvas

too late, and when they were laid before the queen at St Onier she

rejected them with sconi. The death of Mr Whitbread and of tha

Princess Chi-rlotte, which had occurred in the interval, had removed

two important checks on thcrashne.ssof the queen ; and Brougham,

who had failed to prevent her from going away, was equally unable

to prevent her return. It has even'Ven surmised that, from a 1ot»

of mischief and of power, he dtsircd it.

Mesuwhile Bronghsm had at length, in 1816, been again lotumed
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to I'ariiatiieDt for Winchtl«3, & borough of the earl of Darlington,

and he instantly resumed a commanding position in the House of

Commons. He succeeded iii defeating the continuance of the income
t&x ; he diatinguiahed himself as an advocate for the education ol

th<? people ; and on the death of Romilly he took up with ardour

tlje great work of the refoi m of the law. It has taken half a century

to workout the plans of these eaily law reformers, and the last year

or two h.-ive given us a national system of education and a new
^'^dicature witli an entirely new foim of procedure. But not the

ess glorious find valuable weie the services of tl ,e who first

engaged in these great tasks. Nothing exasperated the Tory party

more than the select committee which sat, with Mr Brougham in

the chair, in 1816 and the three following years, to investigate the

state of education of the poor in the metropolis. The inquiry

was extended so far as to include the gi-eat collegiate foundations

of Eton, Winchester, and the Cliarter House ; and the report of the

committee was attacked with great virulence by Bishop Monk in the

QuarUrty Review and by Sir Uobert Peel in tlie House of Commons.
In time, iiowever, the exposure of abuses bpre fniit, and we owe to

itsomeof the most important improvement* of the age. Brougham,
however, was as far as ever from obtaining the leadership of the

party to which he aspired. Indeed, as was judiciously pointed out

by Lord Lansdowne in 1817, the opposition had no recognised

elhcieut leaders ; their waifare was carried on in separate courses,

indulging their own tastes and tempers, without combined action.

Nor was f^rougham much more successful at the bar. The death

of George 111. suddenly changed this state of things. Queen
Caroline at once, in Apiil 1820, appointed Mr Brougham to be

Her Majesty's attorney-general, and Mr Ijeimian her solicitor-

general. Tliey immediately took their rank in court accordingly
;

and, indeed, this w.as the sole act of royal authority which
marked the queen's brief and unhappy reign. In.luly Her Majesty

came from St Om"' ': England; ministers sent down to both

Houses of Parliament the secret evidence which they had long been

collecting against her ; and a bill was brought into the House of

Lords for the deposition nf the queen and the dissolution of the

king's marriage. The long repressed spirit of opposition in the

nation against a bigoted and tyrannical Government was inflamed

to m conflagration by the sense of the queen's wrongs. Guilty or

innocent (and no tine could dispute the excessive levity of her

conduct), she was regarded by the people of England as a persecuted

woman, a deserted wife, an outraged mother ; and these charges

were brought .igainst her by those who were guiltv of far greater

offences. *' My mother would not have been so bau," the Princess

Charlotte is reported to have said, ' • if my father had not been much
worse." Themes such as these, worked upon by the eloquence of

Brougham and tlie activity of the queen's friends, produced a

popular commotion, which in any othcx country would have caused
bloodshed, oiid perhaps revolution.

The defence of the queen was conducted by Brougham, assisted

by Denman, Lushington, and Wilde, with equal courage and ability.

He hurled back detjanco on the prosecutors, and threatened, if

driven !o tlie last extremity, to retaliate on the person of the
sovereign : though if he had set up the marriage of the Prince
with Mrs Fitzhcrbertasa valid marriage (which it certainly was not),

he would thereby have annulled the sub-scquent marriage of his royal

client. He demolished piece by piece with merciless severity the

Vfholc fabric and tissue of Italian evidence, raked together and
tttid^forby the Milan commission; and he wound up the proceedings

>y a speech of extraordinary power and effort. The peroration

was said to have been written and rewritten by him seventeen
limes. At nioineiits of givat excitement such declamation may b«
of value, and in 1820 it was both heard and read with enthusiasm.
But to the calmer judgment of another generation this celebrated
oration seems turgid and overstrained. The truth is, that there
wer« moments in tlie couriic of the trial when the evidence pressed
so hardly on the queen that her counsel were on the point of

throwing up the case. But a generous feeling, impelled by an
immense popular sym|»atliy, prevailed. It was certain the bill could
never pass the House of Commons, where the same appeals might Iw
made to a less judicial assembly. The final majority in the Lords
dwindled to nine ; and Lord Liverpool announced that he should
Lot pioceed with the bill.

This victory over the court and the n.inistry raisod Henry
Bitiugham at once to the pinnacle of fame. He shared the triumph
of the queen. His portiuit was in every shop window. A piece of

^late was prescntea to him, paid for by a penny subscription of
peasants and mechanics. With his wonted disinterestedness in

money matters, he refused to accept a sum of i.'4000 which the queen
herself placed at his disposal. He took no more than the osu^ fees

of counsel, while his salary as Her Majesty's attorney-general re-

mained unjtaid, and was discharged by the 'freasury after her death.

But from that moment his fortune was made at the bar. His
practice on the northern circuit instantly quintupled. One of his

finest speeches w.is a defence of a Durham newspaper which had
attacked the clergy for refusing to allow the bells of the churches
'• Durham to be telle'* on the queen's de.itli ; i id by tlie admis-
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sion of Lord Campbell, a nvai advocate and an unlnendly critic, he
rose suddenly to a position which no man has before or since attained

to in the profession. The meanness of George IV. and Lord Eldon

refused him the silk gown to which his position at the bar entitled

him, and for some years he led the circuit as an outer barrister, to

the great loss of the si-nior members of the circuit, who could only

be employed against him. His practice rose to about £7000 a year,

but it was again falling off before he became Chancellor. '

The death of Lord Castlereagh in 1822, aud the advance-

ment of Canning to the office of Foreign Secretary, materi-

ally changed the character of Lord Liverpool's Govern-

ment. Canning and Brougham sat ou opposite benches

—

the one a follower of Pitt, the other of Fox ; and they

were constantly pitted against each other. Sometimes

their rhetorical conflicts assumed an intense violence, -as

when Brougham accused the minister of " the most

moDstrous truckling for the purpose of obtaining office

that the whole history of political tergiversation could

furnish." Canning indignantly exclaimed, " It is false ;"

and the quarrel was with some difficulty appeased, though

Brougham was not supposed to be very ready to em{)loy

any weapon sharjicr than his tongue. But Canning and

Brougham were in truth rivals rather than antagonists

;

and the more liberal influence of the former in the ministry

had almost brought them into union upon the leading

questions of the day, always excepting that of parlia-

mentary reform. Had Canning lived and maintained

himself in power, it might have fallen to his lot to carry

Catholic Emancipation and a more moderate measure of

parliamentary reform. But if, as is believed, Earl Grey

was excluded from Mr Canuiug's Government by an ex-

press stipulation of the king, it follows a forlion tliat

the attorney-general of Queen Caroline could never be a

minister of George IV. Tliat sovereign had shown on

several occasions that the attacks made on him by

Brougham were never forgotten or forgiven; and Canuuig,

whose own position at court was difficult enough, bad

certainly not the power to overcome the king's resentment.

Brougham, however, promised and gave his shortlived

administration an independent support—unlike Lord Grey,

who fiercely and ungenerously attacked it.

To tbia period of his life belong two occurrences which fniveniity

'

cannot be passed over in silence. In 1825 the first steps »' London,

were taken, under the auspices of Brougham, for the

establishment of a university in London, ab.solutely free

from all religious or tcctari.tn distinctions, a scheme which

has grown and ripened in half a conturj' into no unworthy

rival of the other universities of northern and southern

Britain. In 1827 Brougham contributed to found the

"Society for the DilTusion of Useful Knowledge,"—an S. D U K
association which gave an immense impulsion to sound

popular literature. Its first publication was an essay on

the " Pleasures and Advantages of Science," written by

himself. One can hardly imagine at the present time

with what avidity this paper was read, for it had no

novelty of substance and no great merit of style. But a

thirst for knowledge seemed suddenly to have seized the

nation. It broke forth in mechanics' institutes and every

fonn of instruction. To use his own language on a cele-

brated occasion—" the schoolmaster was abroad ;" and the

excitement he had contrived to kindle on these subjects

tended to hasten a great crisis in our political life. In the

following year (1828) he delivered his gnat speech on

"Law Reform," which lasted six hours in the delivery in

a thin and eihatisted House,—a marvellous effort,—whicli

embraced every part of the existing system of judicature,

and concluded with one of bis noblest perorations. " It

was the boast of Augustus," he said, " and it formed part of

the glory in which his early perfidies were lost, that be

found Rome of brick and left it of marble,— a praise not

unworthy of a great prince, and to which the present reign

'V — 48
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also has its Jaims. But how much nobler will be the

sovereign's boast, when he shall have it to say that he

found law dear and left it cheap ; found it a sealed book,

left it a living letter: found it the patrimony of the rich,

left it the inheritance of the poor ,
found it the two-edged

sword of craft and oppression, left it the staff of honesty

and the shield of inuocence
'"

The death of Canning, the failuie of Lord Goderich, and

the accession of the duke of Wellington to power, again

changed the aspect of affairs ;
but the resolution of mini-

sters to carry Catholic Emancipation disarmed the Opposi-

tion, whilst it split the Tory party. Graver events were

impending. The French Revolution of 1S30, following

close upon the death of George IV., awakened a passionate

excitement throughout Europe, and especially in this

country. The days of Tory government were numbered.

The cry of " Reform " was raised ; and the leader to

"ride the whirlwind and direct the storm" was Henry

Brougham. Then it was that the united county of York

spontaneously returned him to the new House of Com-
mons as their representative. It wa.? the proudest moment
of his life, for he was literally not only the representative

of the county of York, but of the people of England. A
stranger by birth to that great province, and without an

acre of land in it, he, by his talents, eloquence, public

services, and love of freedom alone, triumphed over the

proud Y'orkshire families, and took his seat in the House
of Commons with a power no Englishman of this age has

possessed. The Parhament met in November. Brougham's
first act was to move for leave to bring in a bill to amend
the representation of the people , but befor'3 the debate

came on the Government was defeated on another question
;

the duke resigned, and Earl Grey was commanded by
William IV. to form an administration.

Amongst the difficulties the new premier and the Whi;;'

party had to encounter and to surmount, none was greater

than that arising from the position, the attitude, and the

talents of Mr Brougham. He was not the leader of any
party ; he had no personal following in the House of Com-
mons ; he was distrusted by the Whigs, who looked up to

Lord Althorp as their chief , he was dreaded abke by
friends and foes ; but there stood, in solitary might, the

formidable member for the county of York, armed with
invincible eloquence, and backed by the suffrages of the
people. He himself had repeatedly declared that nothing
would induce him to exchange his position as an inde-

pendent member of Parliament for any office, however
great ; and, no doubt, as an independent member of Parlia-

ment he exercised at that moment a power greater than
any office could give. On the day following the resigna-

tion of the Government, he reluctantly consented, in low
and angry tones, to postpone for one week his motion
00 parliamentary' reform. The attorney-generalship was
offered to him by Lord Grey ; it was indignantly rejected.

Brougham himself affirms that he desired to be master of

the rolls, which would have secured him a large income for

life, and left him free to sit in the House of Commons.
But this was positively interdicted by the king, and
objected to by Lord Althorp, who declared that he could
not undertake to lead the House with so insubordinate a
follower behind him. Meanwhile Brougham had discovered,
at a meeting of several leading members of his party at
Holland House, that he was not taken freely into their
counsels

;
he came home exasperated and vowing venge-

ance against them Lord Grey, personally, would have
preferred to retain Lord Lyndhurst as his chancellor ; but
it wrfs imyioBsible to leave Brougham out. and he was only
to be brought into the ministry by the offer of the great
eeal. When the question was considered at the first meet-
•ng of the inchoate ministry at Lnnsdowne House. Lord

Holland said to his colleagues, " I s-jppo.=« it znii^t be so,

but this IS the last time we sliall meet m peace within

these walls." Broughan: himself hesitated, or affected to

hesitate. He was undoubtedly reluctant to quit the House
of Commons and his seat for Yorkshire. His mother, with
great wisdom, dissuaded him from accepting these treacher-

ous gifts and honours. He alleged that, as the ministry

might be of short duration, he was making a large sacrifice

in giving up his professional income for a pension of

£4000 a year and a peerage which he had no other means
to support. But he yielded to the representations of Loixl

(Jrey and Lord Althorp, that without him as Chancellor

the Government could not beformcd. On the 22d Nov-
ember 1830 the great seal was delivered to him by the

king, aijd he took his seat on the Woolsack that evening

as speaker of the House of Lords, being still a commoner.
Un the following day, after he had sat to hear a Scotch

appeal, the patent of his peerage as Baron Brougham and
Vaux was brought down. The Lord chancellor then

quitted the woolsack, robed, and was introduced as a baron

by the Marquis Wellesley and Lord Durham.

I

The mind of man can conceive nothing more vivid and
more various than the chancellorship of Lord Crougham.
It lasted in all exactly four years— no more , but the times

were burning with excitement, and the chancellor cml'odicd

and expressed the fervour of the times To rival Lord

I
Bacon in the philosophy of the closet and lord Hardwjcke
in the courts of equity, to declaim like Chatham in the

House of Lords, and jest like Sheridan at Lord .Sefton'g

dinners, seemed alike easy tasks to Brougham. He never

doubted of his own capacity to play every part in turn,

—

judge, statesman, orator, )ihi)osopher, bufloon ; and he did

play them all with as much success as an imitation can

bear to a reality. Unhappily the verdict of time has

proved that there was nothing of permanence, and little of

originality, in the prodigious elTorts of his genius He
affected at first to treat the business of the Court of Chancery
as a light affair, though in truth he had to work hard lo

master the principles of equity, of which he had no experi-

ence. His manner in court was desultory and dictatorial

Sometimes he would crouch in his chair, muffled id his wig
and robes, like a man asleep ; at other times he would burst

into restless activity, writing letters, working problems,

interrupting counsel "Mortal offence he gave to Sugden,
then the leader of the Equity bar, who detested his person

and despised his law But upon the whole Brougham was
a just and able judge ; and if few of his decisions are cued
as landmarks of the law. still fewer of them have been
overruled. His wonderful powers of despatch enabled

him to work off the arrears of the court in ten months, a
thing which had never before occurred m human memorj',

and in September 1831 he boasted that not a cause re-

mained for hearing before the Lord Chancellor Vet
towards the close of his tenure of office in the spnng of

1834. he complained to his colleagues of the tremendous
drudgery he had undergone ; he had sat up all the nights of

winter, he said, to write seventy elaborate judgments, and be
conceived that he was ill requited for the sacnfices he had made.

His duties as a judge, however, ranked second in his eyes

to his duties as a politician and a legislator; and hi took n

most active and prominent part in the defence of oil the

great measures of Lord Grey's Government We say in the

defence of them, for he had less hand in the preparation of

them than he wished it to be believed His own statement
that he had called his friends. together and submitted to

them a complete scheme of parliamentary reform is entirely

unsupported, and, indeed, formally contradicted. The
draft of the Reform Bill was prepared by a committee of

four other members of the Cabinet, and accepted with som^
hesitation by Brougham. But once launched in die contest.
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cvecially ^u che Rouse of Peers, it owed a great deal to

tu' rigour with ffhich he defended it. The kiag, William

IV., appears at first to have been amused and flattered by
the attentions of his chancellor, who made infinite exertions

to ingratiate himself with the court. But his manner,
which was at first obsequious, became dictatorial ; his

restless eccentricity and his passion for interfering with

every department of state, alarmed and irritated the king,

and at last the former liking was turned into bitter avei-sion.

".-.'ocra It would be superfluous in this place to follow the
'''^' fortunes of the Reform Bill of 1832, and we shall confine

ourselves to a brief notice of the part which Lord Brougham
took in promoting it The first grand crisis in the con-

test occurred in April 1831, when General Gascoyne's

amendment was carried against the Government. A
cabinet was held, and ministers agreed to advise the king

to dissolve Parliament. The king not only assented, but

expressed his readiness to go down to Westmiuster in a

hackney coach if necessary. The elaborate narrative com-

municated by Lord Brougham to Mr Roebuck, and adopted

by Mr Molesworth in his History of the Reform Bill,—by
which it would appear that Lord Grey and the Lord

Chancellor resorted to mannr/ement and a species of mild

compulsion in making this proposal to William IV.,

Lord Brougham having taken upon himself to order out

the royal carriages and the guard.s,—is found on more
enact inquiry to bo unfounded. Unquestionably it was

the duty of the prime minister to take the king's pleasure

on such an occasion, though the chancellor, contrary to

the usual practice, did accompany him, but the whole

correspondence of the king on the subject of reform is

addressed to Earl Grey alone. The second groat crisis in

the passage of the bill was in May 1832, when it became
necessary to obtain from the king his consent to make
peers in sufficient number to carry the bill, if the majority

in the Upper House persevered in the attempt to defeat it

It has been stated, apparently on Lord Brougham's

authority, that in the course of an audience granted to

Lord Grey and himself, he succeeded in extorting from

the king, in writing, the following paper :

—

" The king grants permission to Earl Grey, and to his

chancellor Lord Brougham, to create such a number of

peers as will be sufficient to ensure the passing of the

Reform Bill,— first calling up eldest sons.

(Signed) William R.

"Windsor, May 17, 1832."

It is enough to say that this extraordinary document

has never been seen by any one, and is not known to exist,

therefore its exact tenor must be a mystery. The king was

not at Windsor on the 17th May, but at St James's ; and

the Cabinet asked for an assurance of His Majesty's inten-

tions on the following day (the 18th), which they would

not have done if a written promise had been given the day

before. This story, therefore, is incredible, and in Lord

Brougham's autobiograpliy nothing is said of this written

paper Lord Grey and Lord Brougham were both of them

strongly averse to the creation of peers, which was fiercely

urged on them by some of their colleagues, such as Lord

Durham and Sir John Hobhouse. Lord Brougham has

even intimated a doubt whether at the last extremity they

should have used the power the king had at one time most

reluctantly given them. But they both knew that their

honour, and possibly their lives, were staked on carrying

the bill, and, fortunately, they were relieved from the dire

necessity of swamping the House of Lords by the influence of

the king and the duke of Wellington over the Tory majority.

It is surprising that Lord Grey's administration, which

had achieved so great a work in passing the Reform Bill,

and was supported by an immense majority in the reformed

Parliament, should so soon have come to an end. But

Lord Grey was perpttually threatening to resign office;

Lord Althorp longed for retirement , the question of the
Irish Church led to the secession of four important mem-
bers of the Cabinet; the queen was hostile; and the kins; was
alarmed and dissatisfied with the Whig ministers. In July
1834 the crisis arriv3d, and having carried on the govern-
ment for three years and 131 days. Lord Grey resigned.
Lord Brougham had contrived to monopolize the authority
and popularity of the Government, and no doubt his in-

satiable activity contributed to this result; and there were
those who accu.sed him of having intrigued to bring it

about, with a view to superseding Lord Grey himself. But
this imputation is unjust. Brougham, however, had caused
Mr Littleton, the Irish secretary^ to suggest to Lord
Wellesley, the lord-lieutenant, that some of the clauses in

the Irish Coercion Bill might be withdrawn on its renewal,
with a view to conciliate O'Connell. Lord Althorp was of
the same opinion

; but Lord Grey refused to entertain the
proposal, and on this rock the ship struck. Brougham
declared with great vehemence that it was madness to
resign, and that for his own part he had not tendered his
resignation. Very much by his exertions the Cabinet was re-

eonstracted under Lord Melbourne, and without Lord Grey

,

and he appeared to think that his own influence in it would
be increased. He laboured at the time under extreme
mental excitement," and in this state he unfortunately pro-

ceeded to make a journey or progress to Scotland, where
his behaviour was so extravagant that it gave the fi lal

stroke to the confidence of the king. At Lancaster he
joined the bar-mess, and spent the night in an orgy In
a country house he lost the great seal, and found it agam
in a game of blindman's-bufl" Ati Edinburgh, m spile of

the coldness which had sprung up between himself and the

Grey family, he was present at a banquet given to the late

premier, and delivered a harangue on his own services and
his public virtue. All this time he continued to correspond
with the king in a strain which created the utmost irrita-

tion and amazement at Windsor. He seemed totally un-

conscious of the abyss which was opening at his feet. He
was not the Bacon but the Wolsey of the 19lh century.

The term opened in November with the usual formah- Fall c

ties. But on the 16th of that month the king dismissed ^^.'"iS

his ministers. The chancellor, who had dined at Holland
°"'"''

House, called on Lord Melbourne in his way home, and
learned the intelligence. Melbourne made him promise

that he would keep it a secret till the morrow ; but the

moment ho quitted the ex-premier, he sent a paragraph to

the Times relating the occurrence, and adding that " the

queen had done it all." That statement, which was totally

unfounded, was the last act of his official life. The Peel

ministry, prematurely and rashly summoned to power, was

of no long duration, and Brougham naturally took an
active part in overthrowing it. Lord Melbourne was
called upon in April 1835 to reconstruct the Whig Govern-

ment with his former colleagues. But, formidable as he
might be as an opponent, the Whigs had Iciirned by ex-

perience that Brougham was even more dangerous to them
as an ally, and with one accord they resolved that he should

not hold the great seal or any other office. The great seal

was put in commission, to divert for a time his resentment,

and leave him, if he chose, to entertain hopes of recovering

it. These hopes, however, were soon dissipated , and Later

although the late chancellor assumed an independent liinii.:<

position in the House of Lords, and even affected to protect
'"'>'>""'

the Government, his resentment againtthis "noble friends"

' Mr Grevillo records in bis Journal a conversation with Lord Mel-

bourne of the 23d September in this year, from which it is cleai' Ibat

Melbourne was perfectly awire of the elate the chancellor was in, and
that he hardly thought him of sound mind. He added, "Tlid king

caa't bear the^e exhibitiona in SK^otLand
'
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Boon broke ottt ^ih'nncontrolled vehemence. Throughout

the session of 1835 hb activity was undiminished. Bills

for every imaginable purpose were thrown by him on the

table of the House, and it stands recorded in Hansard that

he made no leiis than 221 reported speeches in Parliament

in that year. But in the course of th« vacation a heavier

blow was struck. Lord Cottenham was made Lord

Chancellor. The breach had manifestly become irrepar-

able. Even Lord Brougham's buoyant and daring spirit

Bunk for a time under the shock. A dreadful period of

depression succeeded to the wild frenzy of the preceding

years, and during the year 1836 the voice of Lord Brougham

was unheard. He passed the spring and summer in West-

moreland, and avoided all political conversation and corre-

spondence. Fifty-six years of his life were spent, and not

much more than twenty of them had been spent in Parlia-

ment, where he had earned the most prodigious reputation

and influence of modern times, " What is the House o(

Lords without Brougham 1 "—we have heard Lord Lynd-

hurst say
—" Brougham w the House of Lords." For more

than thirty years after his fall he continued to take an active

part in its judicial busine-ss and in its debates. There was

still a power in the tone of that voice, raised as it always

was in the cause of peace, humanity, and freedom ; but it

would have been better for his fame if he had died in the

midst of his glory His reappearance in Parliament on

the accession of Queen Victoria was marked by sneers at

the Court, aud violent attacks on the Whigs for their loyal

and enthusiastic attachment to their young sovereign ; and

upon the outbreak of the insurrection in Canada, and the

miscarriage of Lord Durham's mission, he overwhelmed his

former colleagues, and especially Lord Glenelg, with a

torrent of invective and sarcasm, equal iu point of oratory

to the greatest of his earlier speeches. But why pursue

the painful narrative of these writhings of a wounded
spirit and a broken ambition 1 Without avowedly relinquish-

ing his political principles, Brougham had estranged him-

self from the whole party by which those principles were

defended. Flattered, and not unwilling .to be flattered, by

the Tories, he fought side by side with Lyndhurst, and

paid the most fulsome court to the duke of Wellington and

a long train of women of quality and men of fashion.

Amongst the humorous expedients resorted to in order to

keep his name before the public, a false report of his death

was sent up from Westmoreland in 1839, which obtained

{credence from the persons to whom it was addressed. The
(pewspapers published articles on the melancholy event,

tad in the Morning Chronicle Mr Shell exclaimed

—

The extravagant and erring spirit hic3

To his confine,"

,whilst he paid a just tribute to the splendid talents and

services of the deceased.

It. is more agreeable to dwell on the judicial services he

continued assiduously to render in the Privy Council and

the House of Lords. The Privy Council, especially when
hearing appeals from the Colonies, India, and the courts

maritime and ecclesiastical, was his favourite tribunal

He had practised a good deal before it (or, as he always

called It, " the Cock-pit," so named because the cock-pit of

Henry VIIL was the site of the present council chamber)
when a young man, before he was called to the English bar

,

its vast range of jurisdiction, varied by questions of foreign

snd international law, suited his discursive genius. He had
remodelled the judicial committee in 1 833, and it still remains
one of the most useful of his creations ; and he at one time

timed at making himself the president of this committee. To
this board Lord Brougham devoted for about sixteen years a

»ery considerable amount of time and labour, and many of

his most able and elabamte judgments are recorded in the

Privy Council reports which have contributed to build up

BROGGHAM
and perfect the modern jurisprudence of India, and to main-

roeMt u.

Cannes.

tain principles of toleration in the Church of England.'

He ceased to attend the Privy Council in 1850. But he

continued to the close of his life to hear appeals in the House

of Lords, where hi'* early knowledge of Sfvitrh law was of

peculiar value

In the year 1800, a second patent was conferred upon

him by Her Majesty Queen Victoria, with a reversion of his

peerage to his youngest brother William Brougham. The
preamble of this patent stated that this unusual mark of

honour was conferred upon him by the Crown as on
acknowledgment of the great services he had rendered, more

especially in promoting the abolition of slavery and the

emancipation of the negro race. The peerage is thus

perpetuated in a junior branch of his family. Lord

Brougham's marriage with Mrs Spalding had given him no

male heirs, and his only daughter died in early life unmarried

Upon the portal of one of those delightful villas which Reiui-

nestle amongst the olive trees and the carob trees at

Cannes, along the shores of the Mediterranean, are inscribt i

the lines—

•

" Invent portum : spes el fortuna valete.

Sat me lusistis ; ludete nunc alios."

Such was the haven, such the abode, in whicl Lord

Brougham found repose from the triumphs and the dis-

appointments of his agitated existence. The pure and

genial air of the South calmed his nerves and perhaps

prolonged his life, There he returned with undiminished

pleasure to the head springs of science, philosophy, and

literature. His spirits were more equable; his mind more

calm ; his society charming. There, then, he spent a con-

siderable part of the later years of his life ; and there, when

the hour of departure came, his remains mingled with the

dust. An accident had attracted his attention to the spot

about the year 1S3S. He bought a tract of land ; he built

on it ; and the Villa Louise Eleonore recalled by its name
the adored raeniory of his lost and only child. Cannes,

when he first visited it, was little more than a fishing village

on a picturesque coast. His choice and his example made

it the sanatorium of Europe.

The fame of Lord Brougham had long extended far beyond !-«>

the frontiers of his native land. The generous and lofty ^""^

sentiments which he clothed in forcible language touched

the heart of mankind. But there was something peculiarly

congenial to his own mercurial temperament in the life and

genius of France. In 1833 the Academy of Jloral and

Political Science had conferred upon him the high rank of

an associate of the Institute. The Academy of Science did

not disdain to listen to his demonstrations. The French,

with their lively sympathy for brilliant intellectual power,

forgave him all his eccentricities. He has been known to

tutoyer M. Guizot He once asked the French Government

to give him an island with a state prison on it. He would

drop in to tea at the TuiJcries in his checquered trousers,

and sometimes bring a friend with him, utterly regardless

of social us.igcs and etiquette. His French, though fluent

enough, was as barbarous and dissonant a brogue as ever

tortured the ears of a Parisian. Nobody knew what he

would do next. After the revolution of 1848 he asked

M. Cremieui (in utter forgetfulness of French law) to have

him made a French citizen. But friendship in France is

warm and tenacious. Lord Brougham had contributed as

much as any man to efface old hatreds and to establish a

lasting alliance between France and Great Britain. He
judged even her faults in a kindly and indiJgcnt spirit

;

and of all the tributes to his memory which have issued

from the press, none is at once more truthful and more

' TTius the judgment on the cose of Escott r. Martin, «hicb e«Ub-
h£hed the vahdity of baptism Administered by a Weilejan minUtrr oc.

» layman, was prepared and delirered by Lord Brougham,
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teoaer taan the discourse pronounced by M. Mignet in the

Institute of France in honour of their great associate.

Upon that southern coast the last days of this veteran

combatant in the fields of law and politics were spent.

There at Cannes, np.on the 7 th May 1868, in the ninetieth

year of his age, he expired ; and if Westminster proffered

no sepulture to the greatest" orator of our times, he rests,

at iea-st, in the spot which had his latest affections.

To what precedes we have little to add, for who can

attempt to portray so multifarious, inconsistent, and
variables being 1 Th^ irritabHity of his temper and the

egotism of hLa'charactfr made him not only formidable as

an aiitaggnist bpt dangerous as a fnend. Yet at bottom

be had genuine warmth of heart and good nature. He
was a devoted son, an affectionate parent and brother

,

<a)vetf>us to a degree of power and patronage, but prodigal

in tlie use of it , disdaining money, yet happy to bestow it

on others ; fond of courting the great, yet not insensible to

the sufferings and the sympathy of the humble and the

poor. With unbounded self-confidence, ht wanted self-con-

trol, and at times under the influence of grief, of resentment,

of ambition, of disappointment, or of success, he was scarcely

accountable for his actions, siiU less for his language. His

iniaglnition conjured up occurrences which had never taken
|

place , and he changed as rapidly as a chameleon, uncon-

scious of the transformation Hence it came to pass that

whilst men marvelled at his astonishing gifts, they ceased

to trust his character , and the splendid promise of the

morning of his life wa.<! overcast before its close.

The activity of Lord Brougham's pen was only second

to the volubility of his tongue. He earned on a vast and
incessant correspondence of incredible extent For thirty

years he contributed largely to the Edinburgh Review, and
he continued to write in that journal even alter he held the

great seal The best of his writings, entitled " Sketches of

the .Statesmen of the time of George III.," first appeared in

the Jifview. These were followed by the " Lives of Men of

Letters and Science " of the same period. Later in life he

edited Paley's Natural Theology, and he published a work

on political philo.sophy, besides innumerable pamphlets and
letters to public men on the events of the day. He
published an incorrect translation of Deinosthenes"s Oration

for llie Croien A novel entitled Albert Lunet wa'!

attributed to him. A fragment of the Ilisinry of England

lender the House of Lancafter employed his retirement, but

we think it was published without his name, and certainly

without success. In 1838 Messrs Black of Edinburgh

published an edition of his speeches in (our volumes. 8vo,

elaborately corrected byhinself The last of bis works was

his po&ihumoua A ulohiograpl 1/ Yetambitiousashe was of

literary fame, and jealous of ihe success of other authors he

failed to obtain any iastinj place in English literature

His style was slouching, involved, and incorrect Like his

handwriting, which was precipitate and almost illegible,

except to the initiated, his composition bore mark^ of

haste and carelessness, and nowhere shows any genuine

onginalitv of thought. The collected edition of his works

and speeches published by Griffin in ISriT. and reissued

by Black, of Edinburgh, 1872, is the best and it was

carefully revised by himself, with introductions to the

different pieces. His autobiography is of some value from

the original letters with '»hich it '.s interspersed. But

Lord Brougham's memory was so much impaired when he

began to write his recollections, thit no reliance can be

placed on his ."statements, sad the work abounds m mani-

fest errors. ' •* *

'

BROUGHTON, HncH, a learned scholar and divine,

was born at Oldbury m Shropshire in 1549 After receiv

ing the rudimcnW of his education at ft provincial school,

be went to Cambridge, where m due time he was chosen a

fellow of Christ's College, and took orders in the church.
During his career at the university he laid the foundation
of the Hebrew scholarship for which he w.is afterwards so

distinguished. From Cambndge he r eut to London, where
his eloquence gamed him many and powerful fnends. In
1588 he published his first work, "a little book of great
pams," entitled the Consent oj Scriptures. This work was
strongly opposed at both the great universities, and the
author was obliged to defend it, which he did in a senes
of lectures In 1589 he went to Germany, where he fre-

quently engaged in discussions both with Romanists and
with the learned Jews whom he met at Frankfort and else-

where. In 1591 he returned to England, and published an
Explication of the article of Christ's descent into Hell, which,
like his former treatise, elicited a violent opposition In
1 592 he once more went abroad and cultivated the acquaint-

ance of the principal scholars of the different countries

through which he passed. Such was the esteem in which
he was held, even by his opponents, that he was offered a
cardinal's hat if he would renounce the Protestant faith,

which, however, he declined to do. On the accession of

James he returned to England but not being engaged io

co-operate in the new translation of the Bible then begun,
he retired to Middlebirg in Holland, where he preached
to the English congregation In 1611 he returned tc

England, where he died the following year. Some of

his works were collected and publislied in a large folio

volume in 1GG2, with a sketch of his life by L)r Lightfoot,

but many of his theological MSS. remain .still unedited in

the British Museum
BROUGHTON, Thomas, a learned divine, and one of

the original writers in the Biographia lintannica. was
born at London. July 5, 1704 At an early age he was
sent to Eton, where he soon distinguished himself by his

acuteiiess and studious disposition. Being superannuated

on this foundation, he removed about 1722 to the university

of Cambridge , and, for the sake of a scholassliip, entered

himself of Caius College Here two of the princiiial objects

of his attention were the acquisition of the modern

languages, and the study of mathematics, under the ionious

Professor Sanderson. In May 1727 Broughton. after

graduating us B. A was admitted to deacon's orders and

III the succeeding year was ordained priest, and took the

degree of M ft He then removed from the Hnivcrsily to

the curacy of Ofllcy in Hertfordshire. In 1739 he was

instituted to the rectory ot St^pmgton,ot Stiblngton. in

the county of Huntingdon He was soon after chosen

reader to the Temple, by which means he became known

to Bishop Sherlock, then Master, who conceived so high an

opinion of Broughton s merit, that in 1741 lie presented

him to the valuable vicarage of Bedininster iii.;ir Bristol,

with the chapels of St Mary Redcliff. St Thomas, and

Abbot's Leigh annexed He was afterwards collated

by the same patron to the prebend of Bcdminstcr and

Redcliff, in the cathedral of Salisbury Upon receiving

this preferment he removed from London tc Bristol

where he married the daughter of Thomas Harris, clerk o(

that city, by wtiom he had seven children He died

December 21. 1774

BROUGHTON, John Cam HoBnousE, Lord, ao Enp
lish statesman, was the eldest son of Sir Benjamin Hob
house, first baronet, and was ^lorn at Redlands, Bristol.

June 27. 1786 He was educated at Westminster School

and Trinity College. Cambridge, where he took his degre«

of B A. in 1808 During his residence at Cambridge he

became the iniimaie friend of Lord Byron and m the

summer of 1809 the two friends set out together on n

tour in the South of Europe They visited Spain (then

the theatre of the great wai with Napoleon), Portugal.

Greece. Albania and Turkey The winter was spent p<



382 B R — B R
Athens, and in ISIO Hobhouse returned home. In the

campaigns of 1813 and 1814 he accompanied the allied

armies, and was present at the great battle of Dresden. In

the winter of 1816-17 he rejoined Byron in Italy, and they

visited Venice and Rome together. Hobhouse had been

trained in the Liberal school of politics, and had written

pamphlets and review articles in defence of liberal doctrines.

tie had by this time become what was then contemptuously

called a "downright radical." In 1316 he published

anonymously a work in two volumes entitled, Tlie .Sub-

.ttanee of some Letters written by an Etighsh GeiUknuiH

Resident at Pans daring the last Revjn of the Emperor

Napoleon. His aim in it was to correct certain misrepre-

sentations which were current of the events of the Hundred

Days. The tone of the book gave great offence to the

Eliglish Government ; and being translated into French

was equally offensive to the Government of the Restoration.

The French translator and printer were both prosecuted in

1819 ' for" "atrocious libel" on the Government, and

were sentenced to fine and imprisonment, the former for

twelve months, the latter for six. On 13th December of

the same year the speaker's warrant was issued for the

artest of Hobhouse, and he was committed to Newgate. He
made ah unsuccessful a[)plication to Cl^ief-Justice Abbott

(Lord Tenterden) for disciiarge by Iiabeas corpus, ar.d be

was not liberated till about the end of February. The
'treatment which he had suti'ered gave him the prestige of

a martyr to the domiuant Toryism, and in the eyes of the

multitude this was his glory. At the close of 1818 he had

contested the borough of Westminster, Sir Francis Burdett

desiring him as a colleague, and giving jtlOOO towards the

necessary expenses of his candidature. But he was beaten

by his rival, George Lamb, the brother of Lord Melbourne.

He now came forward again, and was returned by a large

majority (1820). In the first session of parliament he pro-

duced a powerful impression, first by his severe speech on the

suppression of a Liberal meeting at Oldham, and soon after

by the vigorous support he gave to the bill for disfranchis-

ing the borough of Grampound. During the next twelve

years he was the ardent and courageous advocate of all

Liberal raeasures,^among them, of the repeal of the Test

and Corporation Acta, and of Catholic Emancipation. In

August 1831 he succeeded to the baronetcy, and .six months

later wa3 called to office as Secretary for War under the

ministry of Earl Grey. In April 1833 he was named Chief-

Secretary for Ireland, but lost his seat at the new election.

In the following year he was returned M.P. for Nottingham,

and received the appointment of Chief-Commissioner of

Woods and Forests under Lord Melbourne. Retiring with

the Liberal party in the autumn, he resumed office in April

1835 as President oT the Board of Control, a post for which

ho was well qualified, and which he held till September

1841. Ho was recalled to the same office under the Russell

Administration in 1816, and held it till 1852. Meanwhile

he had lost his seat for Nottingham and had been returned

for'Hafwich. In 1851 he was raised to the peerage, and

ftpm that time showed himself disposed to " rest and be

Ihanl'fiil." Ho gradually ceased to take part in public

affairs, and returned to tho studies and literary enjoyments

of his youth. Lord Broughton published a volume of

Imitations and Translationsfrom the Classics ; an account

of his Journey through Albania and other Provinces of

Turkey with Lord Byron ; and Historical Illustrations of

the Fourth Canto of " Childc Harold." He was also a

contributor to periodical literature. In 1828 he married

Lady Julia Hay, youngest daughter of the Marquis of

Tweeddale, by whom he had three daughters, but no son.

His wife died many years before him. Lord Broughton
died in London, June 3, 1869. As he loft no male issue

his peerage became extinct.

BROUKHUSIUS, or Beoeehuizen, Jan, a disim-
guished scholar, born in 1649 at Amsterdam, where his
father was a clerk in the Admiralty, llis father dying wher.'

he was very young, he was taken from literary pursuits, in

which he had made great progress, and placed with an
apochecary at Amsterdam, with whom he lived several years.

IS^ol liking this employment, he entered the army, and
in 1G74 was sent with his regiment to .America, m the fleet

under Admiral de Ruyter, but returned to Holland iha
same year. In 1678 he was sent to the garrison at Utrecht,
where he contracted, a fciendship with the celebrated
Grsvius ; and here he had the misfortune to be so deeply
implicated in a duel, that, according to the laws of Holland,
his life was forfeited. Grsvius, however, wrote immediately
to Nicholas Heiiisius, who obtained his pardon. Not loii"

afterwards he became a captain of one of the compainea
then at Amsterdam

; and was thus enabled to pursue his

studies at his leisure. His company being disbanded in

1697, he received a pension, upon which he retired to a
country-house near Amsterdam. He died in 1707, aged
fifty-eight.

As a cUussical scholar, he is diatintpiished by his editions of Pjo-
pertius and TibuUus, Ihe former published in 1702, the latter in

1708. His Carmina were published' at Utrecht, 1684. in 12iiio ;

and in a more handsome form by Van Hoogstraatteii, Amsterdnm,
1711, 4to. His Dutch poems were also published' at Amsterdam,
1712, 8vo, by the same house, with a life prefixed.

BROUSSA, Brussa-, or Brusa, in Turkish Bursa, a city

of Asiatic Turkey, in the province of Anatolia, and capital

of the sanjak of Khodavendkiar, is situated in a fertdr

valley, at the northern foot of Mount Olympus or Keshish

Dagh, 57 mil«6 S.S.E. of Constantinople. Its streets are

narrow and dark, and its houses are for the most part built

of wood ; but its numerous minarets give it a magnificent

appearance from a distance, and the rich variety of colour-

ing that everywhere meets the eye has a very striking effect.

It is abundantly supplied with water, which flows down
the middle of many of the streets, and rises every here and
there in beautiful fountains. On the top of a rock iu the

heart of the town stands ^he ancient citadel, the walls of

which date from thel 3th century, and are of Greek construc-

tion ; and on the west side is the Byzantine church of

Elijah, which is now known as the Daud Monasteri mosque,

and contains the tomb of Orkhan. The most important of

the other mosques, the number of which is said to bo

upwards of 600, are Ogia Jami, or the mosque of the three

sultans ; the YeshilJcimi, or the green mosque ; and Ghan
Unkiar Jami, or the mosque of the conqueror. There are

also in the town three Greek churches, one Armenian, and
several synagogues. ., Many of its colleges, bazaars, and
caravanserais are buildings of considerable importance, and

bear comparison with those of Constantinople. Broussa

is tho seat of a pro^-incial governor, of a mollah or judge,

who ranks as third in the kingdom, and of a mufti or

spiritual chief. The Greeks and Armenians have each

an archbishop in the town. As a commercial city Broussa

ranks with the most flourishing in the empire. The town

of Geinlik at the head of Mudani Bay, from which it 'a

about 20 miles distant, serves as its port. It manufactures

carpets, tapestry, and various kinds of silk goods, the

material for the latter be'ing obtained from the mulberry-

plantations of.the neighbourhood. In 1862 there were nc

fewer than sixty silk faclories belonging to Italians, French-

men, and Germans. About a mile and a half from the

town are the famous baths of Broussa, which are fed by

several mineral springs varying iu temperature up to 184',

and from a hill in the vicinity is obtain.ed a good suppl)

of meerschaum clay. The population of Broussa is variously

estimated,—by MostrAs {Diet. Gcog. de VEmpire Ottoman,

1873) in 1863 at 70,000, by Dr C. Sandrp'-.'.ki in 1844 at

60.000. and by Consul Sax at 40.000.
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Broussa, the frusa of the classical writers, founded, it is said,

&l the suggestion of Hannibal, was for a long tim*. the seat of the

Bithynian kings. It continued to flourish under the Romarijind

Byzantine emperors till the 10th century, when it was captured and
destroyed by Seif-ed-daulet of Aleppo. 'Restored by the Byzantines,

it was again taken iii 1327 by the Ottomans after a siege of ten years,

and continued to be their capital till -Amurath I. removed to Adria-

nople. In 1402 it was pillaged by the Tatai-s; in 1413 it resisted an

attack of the Karamanians ; in 1512 it fell into the power of Ala

Eddin ; and in 1607 it was burnt by the rebellious Kalenderogli In

1833 it was seized by Ibrahim Pasha, and from 1852-55 alToided an

asylum to Abd-el-Kader. In modern times it has sulTercd several

tinvea from earthquake and conflagration, especially in 1855.

BROUSSAIS, Francois Joseph Victor, a celebrated

FieucU pLysiciaii, was born at St Malo in 1772. Fioni

his father, who was also a physician, lie received his first

Instructions in medicine, and he studied for -some years at

llie college of Dinan. At the age of seventeen he entered

on^ of the newly-formed republican regiments, but ill

liealtb compelled him to withdraw afier about two years

He resumed his medical studies, and after passing some

time in the hospitals of St JIalo and Eryt, obtained an

r.ppointment as surgeon in the navy. In 1799 he proceeded

to Paris, where in 1803'he graduated as' M.D. . In 1800

he again joined the army in a professional capacity, and

served in Germany, Holland, Italy, and Spain. In 1814

he returned to Paris, and was api>ointcd assislant-profess(>r

to the Military Hospital of the Val-de-Grace, where he fir.^l

promulgated his peculiar doctrines. His tlicory, which

strongly resembles that of John Brown, points to cvcila-

lion or irritation as the fundamental fact in life. He fnuiid

the principal cause of disease in over irritation, which,

primarily local, extends itself through sympathy fo the

other organs of the body, as in fever. His Isclures weie

attendc'. by great numbers of studcnis, who received wilh

the utmost enthusiasm the new theories which lie pro-

pounded. Id 1816 he published his Examtn de la doclriue

midicah gineraleviait adnptie, which drew down upon its

author the hatred of the whole medical facully of Paris.

By degrees his doctrines triumphed ; and were adopted in

the writings and practice of the best physicians, and even

in the medical school itself, long before their propounder

held office in tliat institution. In ]8,'U he was appointed

professor of general pathology in I lie academy of medicine,

and taught with great applause till hisdealh in 1838. Die
recent developmert of physiological science has shown

that his theories are but partially true, and are of little

value as a general explanation of disease. Of his worls,

which are very numerous, the most important are the

J^xamen and Df Clrritation ft de la Folic.

BROUSSONET, Pierre Marie Aucuste, a distin-

guished French naturalist, was the son of a schoolmaster,

and was born at Montpellicr in 176] He was educated

for the medical profession, and at the age of eighteen was
oppointed to fill a professor's chair. Piotany seems to have

been the science to which he was at first chiefly devoted
;

and he laboured with much zeal to establish the system of

Linoxus in France. Vi'iih this view, as well as for his own
improvement, he went to Paris, and visited the various

museums and collcciions. He next came to England, and
was admitted in 1782 an honorary member of the I?oyal

Society. He published at London the first part of his work

op fishes. Ichthyologies Decat I. On his return to Paris

be was appointed perpetual secretary to the Society of

Agriculture, an office which' the intendant Berthicr de
Sauvigny resigned in his favour. In 1789 he was nomi-

nated a member of the Electoral College 8f Paris, and for

gome time had the charge of superintending Ihe supply of

•fOvisions for the capital. TJnder the Convention he had

to leave Piria, and after some dangers he made his way to

M'adri'! Tie enn>ity of the French emigrants, however- •*

drove hJm from Knain, and afterwards from Lisbon, wh^'^ I

he had sought an asylum. At last he went laitas physician

to an embassy which the United States sent to theemnenir
of Marocco; and on this occasion his friend Sir Josciili

Panks, informed of bis distresses, remitted him jCIOtiO.

After residing for some time at Marocco, he obtained frc.n

the French Directory permission to return to Fiance, and
was appointed by them consul at TcneiilTe, where \a

resided for two years. On his return in 1797 he v\c

chosen member of the Institute, and was reinstated m i.-

botanical professorship at Moulpellier, wiih the direction

of the botanical garden. He was afterwards elected a
member of the legislative body, but died of apople.xy on the

27lh July 1807. France is indebted to him lor llie iiitio-

duction of the Merino sheep and the Angora goat. None
of his works are now of importance.

BROUWER, Adrian, a Dutch painter, was born at

Haarlem in 1608, of very humble patents, who bound liini

apprentice to the painter Frunk Hals Brouwcr h^d on
admirabl'- eye for colour, and much spirit in design , and
these guts his master appears to have turned to his own
profit, while bis pupil was half starved. As the result of

this ungenerous treat incnt, Brouwer was frequently brought

into low company and dissipated scenes, which he delincalid*

with great spirit and vivid coluuiing in Iiis pictures. 1 he
unfortunate artist died in a hospital at Aiilweip in 1640,
at the early age of thirty-two, consequently his works are

few and rarely met with. The luigc^t collection of his mas-
terpieces is in the picture gallery at Munich.
BEOWN, Charles Brockte.n, the first American

novelist who acquired an European i< [ utalion, and the Cist

American who made literature a jiuifession, was b(in if

Quaker pnicnts in Phii^'delphia, Jniuary 17, 1771. A
youth of delicate constituu'on and leliiing habit."?, he early

devoted himself to study; his principal amusement Vos
the invention of ideal ardiiteclural designs, devitcd on the

most citensive and elaborate scale. 'I'liis characteristic

taleut for construction subsequently assumed the shape of

Utopian projects for perfect conimonwealths, and at a lalet

period of a scries of novels distinguished by the ingenuiiy

and consistent evolution oftheplct. The transition bctwcm
these intellectual phases is marked by n juvenile re maiue
entitled Cur$cl, not jiublishcd until after the author's death,

which professes to depict an imaginary community, and
shows how thoroughly the young American was inspired ly
Godwin and Mary AVollstonecraft, whose priiKi|al writings

had recently made their appearance. Fitm the latter le
derived the idea of his next work, Aliimt, an enthusiastic

but inexperienced essay on the question of woman's rights

and liberties. From Godwin he Icnintd his terse style,

condensed to a fault, but loo laconic for elcqucnceor niodu

lation, Qnd the art of developing a jilot from a single

psychological problem or myslerious circumstance 1\.^

novels which he now rapidly produced ofl'cr the sltongesl

aOGnity to Caleb WHliams, and if inferior to that riiuaika^'le

work in the subtlety of mental analysis, greatly tuipa'^.'! i.

in afiluencc of invention and intensity of poetical Itelinj.-

All are wild and weiid in conception, with incidents horde;

ing on the preternatural, yet the limit of possibility is new,-
transgressed. In Widand, the first and roost striking, m,

seemingly inexplicable mystery is resolved into a case </^

ventriloquism. i^wAuriJ/frij/rnsremarkable forthedcscrip
tion of the epidemic of yellow fever in New York in J79{'
which had proved fatal to the author's jnost intimate friend.
Edgar Huntly, a rormncc rich in local colouring, is remark-
able for the cITective use made of somnambulism, and
anticipates Cooper's introduction of the Red Indian into
fiction. Ormond is less powerful, but contains one character,
Constantia Dudley, which excited the cnthusiasticadmiraticn
of Shelley, who was also deejjly entranced by Brown's other
J-oBiancps. " Nothing." asserts Mrs Peacock. " c '^'»nded
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itself with the structure of his int3nor mind as the creations

of Brown." The two had, indeed, nearly every leading

trait in common, althoagh Brown's weak health and narrow

circumstances restrained hira from carrying his enthusiastic

aspirations into practice. Two subsequent novels, designed-

as representations of ordinary life, proved failures, and

Brown betook himself to less ambitlois literary pursuits,

compiling a general system of geography, editing a

periodical, and an annual register, and writing political

pamphlets which attracted considerable attention at the

time. He died of consumption, February 22, 1810. He
13 depicted by his biographer as tha purest and most

amiable of men, and in spite of a certain formality due,

perhaps, to- his Quaker education, the statement is borne

oat by his correspondence. As a novelist he ranks very

high ; he is the precursor of Hawthorne, and hitherto his

only American rival Greatly inferior to Hawthorne m
truth of natural description and insight into human
character, ha surpasses him in narrative and constructive

ability. Wieland and Edgar Uimtly especially are thrill-

iag and exciting in the highest degree, while preserved by

the constant presencs of a psyfihological problem-' from

degenerating into mere sensationalism. Most of Brown's

novels have been reprinted in England, but none recently.

His life by his friend Danlop (Philadelphia, 181.')) is a

grievous piece of bookmaking, but is interesting from the

subject. An edition of his works in 6 vols, was published

at Philadelphia in 1857. (a a.)

BROWN, John, D.D., an Kuglish divine sod author,

was born at Rothbury, Northumberland, in November 1715.

He was the son of John Brown, a descendant of the Browns

of Coalstown near Haddington, who at the time of his

son's birth was curate of Rothbury. He was educated at

St John's, Cambridge ; and after graduating as B.A with

great distinction, he returned to his father's house b.t

Wigton, received deacon's and priest's orders from Sir

George Fleming, bishop of Carlisle, and in 1739 went to

Cambridge to take his M.A. degree. In 1745 he distin-

guished himself as a volunteer, and was soon afterwards

appointed one of his chaplains by Dr Osbaldeston, on his

admission to the bishopric of Carli-sle. It was probably

during his residence at CarlLsle that Brown wrote his poem
entitled Honour, inscribed to Lord Lonsdale. His next

poetical production was his Essay on Satire, addressed to

Dr Warburton, to whom it was so acceptable, thit he took

Brown into his friendship. He also introduced him to

Ralph Allen, of Prior Park, near Bath, to whom in 1751

Brown dedicated his Essay on the Cluiractenstics of Lord

Shtfteshury. In 1754 ho was promoted by the earl of

Hardwicke to the living of Great Horkesley in Essex, and

in the following year he took the degree of doctor of divinity

at Cambridge. In this year also he published his tragedy

of Barbarossa, which, under the management of Garrick,

was acted with considerable applause, though it was

sharply censured when published. This tragedy was

followed by a second, entitled Alhel-ftane, which was

represented at Drury Lane theatre. This was also well

received by the public, but did not become so popular as

Barbarossa. Among the most remarkable of his other pro-

ductions are the Estimate of t.'ie Manners and Principles

of the Times, a bitter satire ; the Additional Dialogue of

the Dead, which was a vindication of Chatham's policy

;

and the Dissertation on the Rise, Union, and Power, <i:c.,

of Poetry find ifasic X)r Brown, who had an hereditary

tendency to insanity, and from early life had been subject

oC times to fits of uicessivo melancholy, committted suicide

on the 23rd of Sej,vBmber 1766.

BROWN, John, author of the Self-Interpreting Bible,

was born at Carpow, in Perthshire, in 1722. He w.is

utmost eatirely self-educated, having acquired a knowledge

of Latin, Greek, and Hebrew while emt>loye<l iis a
shepherd. Ho was, for a greal part of his life, minister of
the Burgher branch of the Secession Church in Hadding-
ton, and also discharged the duties of professor of divinity.

Though he had not enjoyed the advantajes of a regular
education, he mastered the classical tongues, as well as
several modern and Oriental languages, and gained a just
reputation- for learning and piety. He died in 1787. The
best of his works, which are very numerous, are his Self-

Interpreting Bible and Dictioiuiry of the Bible, works that
were long very popular in Scotland. He also wrote a
valuable Body of Divinity.

BROWN, John, the founder of the Brunonian theory
of physic, was born in 1735 at Lintlaws or atrPrestoo,
Berwickshire. He was originally destined for the employ-
ment of a weaver, but the boy's talents attracted the atten-

tion of his schoolmaster, through whose endeavours his
parents were encouraged to allow him to begin studv for

the church. At the age of twenty be came to Edinburgh
and entered the cla-sses at the university, supporting him
self by private tuition. In 1759 he seems to have discon-

tinued his theological studies.-and to have begun the study ol

medicina He soon attracted th& notice of Dr CuUen, who
engaged him as private tutor to his family, and treated

him in some respects as an assistant professor. Brown,
however, thought that CuUen did not advance his candida-

ture for a vacant chair, and the friendship between the two
was soon completely broken. In 1780 appeared the

Elementa Medicince, expounding the new, or as it was
then called the Brunonian, theory of medicine. The
fundamental idea of this theory was the divbion of diseases

into two classes, sthenic and asthenic, the one caused by
excess, the other by deficiency of excitement, and the con
sequent method of treatment by debilitating or stimulafr

ing medicines. That Brown's ideas should have excited

the discussion they did seems now incredible. Shortly

afte> the publication he obtained the degree of M.D. at St
Andrews, and in 1786 he set out for London in the hope of

bettering his fortunes. He died of apoplexy in October

1788. A Life of Brown by Beddoes was published lo

1801. An edition of his works, with notice of his life

by his son, W C Brown, appeared in 1 804.

BROWN, JoHK, D.D , an eminent Scottish divine, sod

of the Rev. John Brown of Whitburn, and grandson of the

Rev. John Brown of Haddington, was born at Whitburn,

Linlithgowshire, on the 12th July 1784. He studied a!

Glasgow university, and afterwards at the divinity hall n

the " Burgher" branch of the "Secession" Church at Sel

kirk, under the celebrated Lawson. In 1806 he wa
ordained minister of the Burgher congregation at Biggai.

Lanarkshire, where he continued to labour for sixteen yearj.

with growing popularity. Transferrtid in 1822 to tin

charge of Rose Street church, Edinburgh, he at once tool

a high rank as a preacher. Deficient in imagination and
in spontaneity of utterance, he had nearly all the other

qualities of a pulpit orator,—a powerful and flexible voiC(>.

a presence at once winning and commanding, clear and

persuasive reasoning, and a habitual earnestness, rising not

unfrequently into fervour. In 1829 he succeeded Dr Hall

in the pastoral charge of Brongbtoo Place church, Edin
burgh, where his congregation speedily became one of thi

liargest in the city. In 1835 he was appointed one of tbi

professors in the theological hall of the Secession Church,

and, great as was his ability as a preacher and pastor, it

was probably in this sphere that he rendered his most
valuable service to his own denomination and the church

at large. He had been the first in Scotland to introduce

in his pulpit ministrations w'hat is known as the exegetical

method of exposition of Scripture, and he fully availed

I himself of bis position as a professor to iUustra^e the
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method and extend its use. To Lim probably more than

to any other man is due the abandonment of the radically

vicious principle of interpretation according to the " analogy

of faith," which practically subordinated the Bible to the

Creed. To his favourite task of exegesis, which he him-

self described as the miia object of his public life, Dr
Blown brought a rare cruical sagacity, exact and extensive

scholarship, unswerving honesty, and a clear, logical style.

His expository works, noted below, have accordingly a

permanent value. Dr Brown was naturally of a retiring

disposition, but the strength of his* convictions forced him
to take a prominent part in the chief religious and political

discussions of his time. He had a considerable share in

the Apocrypha controversy, and he was throughout life a

vigorous and consistent upholder of anti-state-church or
" voluntary " views. His two sermons on The Law of

Chriat'respecting civil obedience, especially in (he payment of
tribute, called forth by a local grievance from which he had
personally suffered, were afterwards published with exten-

sive additions and notes, and are still regarded as an

admirable statement and defence of the voluntary prin-

ciple. In a discussion which agitated his denomination for

several years in regard to the nature and extent of the

atonement, Dr Brown took a part which led to a formal

charge of heresy being preferred against him In 1845,

after the to him peculiarly painful ordeal of a somewhat
protracted trial, he was acquitted by the Synod From
that tinie he enjoyed the thorough confidence of bis deno-

mination (after X'iil "the United Presbyterian Church "),

of which in his later years he was generally regarded as the

leading representative Dr Brown died on the 13th

October 1858.

Y)t Brown's chief works were

—

ExpoiiUrry Discourses on First Peter

tl948) ; Exposition of the Discourses aud Sayings of our Lord (1850)

,

ErpiisiHon of our LoriTs Intercessory Prayer (1850) . The Hesurrec-

Uunof Life (1851) ; Erj^osition of tlie Epistle to the Oalatians i\853)

;

»nj Atuilytical Exposition of the Epislle to the Jiomtiiis (1857) See
Xemcnr of John Broxm. L).D . by John Cairus (1860).

BROWN, John, an American abolitionist, celebrated as

the originator of the Harper's Ferry insurrection, was born
in Torrington, Connecticut, on the 9th May 1800.

Originally intended for the church, he was compelled to

give up study for this purpose on account of inflammation

in the eyes. He then took up the business of a tanner,

which he carried on for twenty years. Not being very

successful in trade, he started business as a wool-dealer in

Ohio in 1840. Failing also in this he removed to Essex

county. New York, in 1849, and began to reclaim a

large tract of land which had been gr.mted to him.

After two years he returned to Ohio and resumed his

business as a wool-dealer In 1855, with his four sons, he
migrated to Kansas, and at once took a prominent position

as an anti-slavery man. He became renowned in the
fierce border warfare which was carried on for some years
in Kansas and Missouri, and gained particular celebrity by
his victory at Ossowattomie. About this time ho seems to

have formed the idea of effecting slave liberation by arming
the slaves and inciting them to rise in revolt against their

oppressors. As the first step in this scheme, he designed
to seize the arsenal of Harper's Ferry, where an immense
stock of arms was kept. On the night of the 16 th

October 1859, he, with a handful of well-armed and
resolute companions, overpowered the small guard and
gained possession of the arsenal. During the next
morning he made prisoners of some of the chief men of the
town, but there was no rising of slaves as had been
expected. The townsmen, too, recovered from their

asbonishinent at the audacity of the act, and a bold attack
was made on the arsenal. Fresh assailants poured in from
«Jie country round, and on the morning of the 18th the

arsenal was recaptured, and Brown, sevL.ely woimded, was
taken prisoner. On the 27th October he was tried at

Charlestown for treason and murder, and was found guilty.

The sentence passed upon him, death by hanging, was
carried into execution on the 2d December. His fate
made an extraordinary impression on the excited feelings
of the Americans, and his name has become a household
word among the Abolitionists.

BROWN, Robert, the founder of the Brownists, a
numerous sect of dissenters in the reign of Queen
Elizabeth, was born in 1550. He was the son of Anthony
Brown of Tolthorp in Rutlandshire, whose father obtained,
by a charter of Henry VIII., the singular privilege of

wearing his cap in the king's presence. Robe/t was
educated at Cambridge, .and was afterwards a schoolmaster
in Southwark. About the year 1580 .he began to pro-
mulgate his principles of dissent from the Established
Church ; and the following year he preached at Norwich,
where he soon attracted a numerous congregation. His
unmeasured assaults upon the Church of England form
of government gained for him many followers. His sect

daily increasing, Dr Freake, bishop of Norwich, with other
ecclesiastical commissioners, called him before them.
Being insolent to the court, he was committed to the

custody of the sheriff's officer, but was released at the inter-

cession of his relative the Lord Treasurer Burghley. Brown
now left the kingdom, aiid with permission of the States,

settled at Middleburg in Zealand, where he formed a

church after his own plan, and preached without molesta-
tion. The removal of persecution, however, broke up tho

unity of the party ; numerous sects appeared, and Brown
soon returned to England. He fixed his residence at

Northampton, where, for his indiscreet attempts to gain
proselytes, he was cited by the bishop of Peterborough,
and, refusing ;o ajipear, was finally excommunicated for

contempt The solemnity of this censure, vc are told,

immediately effected his reformation. He moved for

absolution, which he obtained, and from that time became
a dutiful member of the Church of England. This
happened about the year 1590, and, in a short time
afterwards, Brown was preferred to a rectory in Northamp-
tonshire, where he kept a curate, and where he might
probably have died in peace , but having some dispute
with the constable of his parish relative to tho payment of

rates, he proceeded to blows, and was afterwards so insolent

to the justice, that he was committed to Northampton
jail, where he died in 1630, aged eighty. Brown boasted
on his death-bed that he had been confined in thirty-

two different prisons. He wrote a Treatise of Heforma-
tion witlu/ut tarrying for any. and two other pieces,

making together a thin quarto, published at Middleburg
in 1582. See Brownists.
BROWN, Robert, a celebrated botanist, who may bo

said to be the founder of the modern science of vegetable

physiology, and to have placed the natural system of the

classification of plants, originally introduced by Jussieu,

upon that sure and ever-widening basis on which it has

ever since remained. With the exception of the early years

of his life his career was uneventful His private life is Lttle

known ; and though his researches were familiar to tlie

learned members of nearly all the European and American
academies, which numbered him among their members,
his very existence, until the journals of the day proclaimed

his decease, was almost unsuspected by the fashionable

world of the great city in which he had passed upwards of

half a century. His biography may be best read in his

works,—a very few words .sufficing to record the eaheni

pomts of his life. Robert Brown was the second and only

surviving son of the Rev. Jas. Brown, Episcopalian

minister cf Montrose, by Helen, dau;:;hter of the .Rev. Robert
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Taylor, and was born on the 2l8t December 1773. He
was educated at the grammar school of his native town,

where he had as contemporaries, among othera less known

to fame, Joseph Hume and James Mill. In 1787 he entered

Marischal College, Aberdeen, where he soon distinguished

himself. Two years afterwards, his father quitting Montrose

lor Edinburgh, Brown removed to the university of that

city, and there continued his studies for several years, but

without taking a degree, though destined for the medical

profession. In 1791 his father died, and in 1816 his

mother, both -are interred in the Canongate churchyard,

in the burying ground belonging to Bishop Keith. It was

about 1790 that young Brown's taste for botany attracted

the attention of Dr Walker, then professor of natural history

in tho university. His first contribution to the science of

which he was destined to be so eminent a cultivator was

made on the 26th June 1792, in the.abape of a paper on

the plants of Forfarshire, read before the Natural History

Society; the MS. is still contained in the archives of the

Royal Physical Society (Journal of Botany, 1871, p. 321).

Pairing his student days he also discovered many plants

new to Scotland, which were communicated to Withering

for his Arrangement of British Plants.

In 1795 he obtained a commission in the Forfarshire

regiment of Fencible Infantry as " ensign and assistant

surgeon," and while"serving in the North of Ireland steadily

pursued his botanical studio* and had the advantage of

the companionship of Capt. Dugald Carmichael of Appin,

afterwards well known -is an investigator of the lower

orders of plants Having occasion to pass several months

of 1798 and of subsequent years in London, he studied in

the library and museum of Sir Joseph Banks, P.R.S., whose

acquaintance ho had been fortunate enough to make by the

discovery of a rare moss, Glyphomitrion Davtesii. The
recult of this friendly intercourse was that he was recalled

from Ireland, and in the summer of 1801 quitted his not

altogether congenial medico-military pursuits, to take the

more agreeable post of naturalist to the expedition fitted

out under Capt. Flinders for the survey of the then almost

unknown coasts of New Holland. Ferdinand Bauer, after-

wards familiarly associated with Brown in his botanical

discoveries, was draughtsman , Wm. Westall was landscape

painter ; and among the midshipmen was one afterwards

destined to rise into fame as Sir John Franklin. The
narrative of that expedition is part of the biography

of its botanist. In 1805 the expedition returned to

England, having obtained, among other acquisitions, nearly

4000 species of dried plants, many of which were new.
Brown was aIino.''t immediately appointed librarian of

the Linnean Society, of which learned body he had
been an associate since 1798, and to the presidency of

which he afterwards attained In this position, though
one of no great emolument, he had abundant opportunities

of pursuing his studies; but it was not until 1810 that

the first volume of his great work, in Latin, the Prodromus
Florce Novoe Uollaiidia: el Insula: Van Diemeii, appeared.

It at onco rovolutionized systematic botany, not only by
the great number of new species it described, but also by
the novel views of the general affinities of plants which
were promulgated in its pages. Almost iinmediately it

took the rank it has ever since msintaiujd as one of the

canons of botanical science Humboldt soon after its

publication dedicated his well-known work on the plants of

^he New World to Brown {Roberto Brownio, Britanniarum
gloria: atque oj-tamcnto, tolam Bolamces Scienl>".m inr/enio

mirijko complectnt.ti). and long after, in his /Cosmos, styled
him facile princeps botanicorum. The Protlromus is now
rare in its original edition, the author having suppressed it,

hurt at the Edl'ihirfjh Review having fallen foul of its

Latinity ; it is chiefly known through s German reprint.

With the exception of a supplement publisnecr in l830,

no more of the work appeared. In 1810 Brown became
librarian to Sir Joseph Banks, who on his death in 1 820 be-

queathed to him the use and enjoyment of his library and
collections for life. In 1827 an arrangement was made by
which these were transferred to the British Museum, with

Brown's consent and in accordance with Sir Joseph's will.

Brown now became keeper of this new botanical department,

an office which he held until his death thirty years after-

wards. Soon after Banks's decease he resigned the librarian-

ship of the Linnean Society, and in 1849 became president,

in which office he continued until 1853. His subsequent

life was occupied with numerous brilliant discoveries and
researches in vegetable anatomy, physiology, and classifica-

tion ; these are familiar to every student, and may be read

in any botanical text-book. Long before his death they

secured his fame as the first botanist of the day. Honour?
flowed thickly in upon him. In addition to being a fellow

of the Royal Society he received its Copley Medal in 1839.

In 1833 he was elected one of the five foreign associates of

the Institute of Franco,—the other competitors, nearly all

of whom afterwards attained the same honour, being

Bessell, Von Buch, Faraday, Herschel, Jacobi, Meckel,

Mitscherlich, CErsted, and Plana. He was also a mem-
ber of nearly all the learned societies and academies of

this and other countries, D.C.L. of Oxford, LL.D. ol

Edinburgh, and knight of numerous orders, among others

of the Order "pour le Miirite" of Prussia In tlfe " Aca-

denua Csesarea Naturae Curiosorum " he sat under the

cognomen of Ray.

On the lOlh June 1858 he died in the 85th year of hia

age, in his house in Soho Square, bequeathed to him by

Sir Jos Banks His place in botanical science has lonf

been fixed , it is not necessary now to discuss it. His

works are all standards, being distinguished by. theit

thoroughness and conscientious accuracy, and displaying

powers at once of minute detail and of broad generalization,

—qualities rarely combined Indeed, Si, careful was he

in preparing his discoveries for the press that he directed

in his will that, should any of his writings be repuWtshed,

they should be printed verbatim et literatim. In private life

he was exceedingly modes'., and he shrank from notoriety of

every kind. Sensationalism and self-seeking he despised
,

fame came to him unsought. His reserved manner to those

not intimately acquainted with him could never make
him universally popular; but few will deny his warm-

heartedness to his friends, the singleness of his purpose,

and the purity of his life. Those who knew bim in his

most intimate relations bear witness that in rosnd he

was simple, truthful, and upright, and tLai he w»s wise

and faitliful in counci'l

In 1S25-34 Dr Uromi's woiks up to Ih.-it date were ooileclcd »ni
published in four divisions by ^'ee3 von Esenbeck. in GcrmaD,

under the title of Vermisclilc bot'inischc Schri/lai (Leipsic anJ Nur.

emberg). In I8C6 tho It.ny Society reprinted, under tlie editorship

of his friend nnd successor in the koe|ieiship of t)ie Botanical U«»

paitraent of llie British Museum, Mr J. J. Bennet, his complete

writings, the rrodrcmus alone excepted. In tliesc Misccllancon*

ll'orHs (2 vols., with athis of plates), tho history of Iiis discovcric!

can bo best followed No spe.ial biopraphy of liim is ever likely to

appear, as his cireer contained few of the elements essential to a con-

tinuous n.irrative of ceneral interest. In the necrologies of the socw-

ties and .icadcmies which numbered him among their members, lliot»

will, however, be fouud sketches of his life more or less complete

BROWN, Samdel. chemist, poet, and essayist, was born

at Haddington on the 23J February 1817, and died 2Gth

September 1856 He was the son of Dr Samuel Brown,

the founder of itinerating libraries, and grandson of the

author of the Sdffnlcrprdm'j Bible. In 1832 he entered

the university of Edinb;irgh, and almost from the first

devoted himself with passioiuite enthusiasm to the study

of chemistry. The ultimate problems of the science sf»-
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<ially at'.racted his atteotlon, and he came to be persuaded

that elements usually regarded as cuemically simple and

iirimary were transmutable into each other Believing that

ae could demonstrate this in the case of carbon and silicon,

he became a candidate for the chair of chemistry in Edin-

burgh university in 1843 , but he withdrew his application

OB finding his proof inconclusive. In 1849 he delivered

in Edinburgh a series of lectures of great value on the

history of chemistry from the earliest times to Lavoisier.

In 1850 he published the tragedy of Galileo, which had
considerable merit. He was also an occasional contributor

of articles on general literature as well as on subjects con-

nected with his favourite science to tl'e leading reviews.

His time, however, was chiefly spent in his laboratory,

and at. the date of his death in 1856 he believed that he
was within a very little of demonstrating the great lunda-

niental theory in which his own faith had never wavered.

Though his work was thus left incomplete, he did enough
to entitle him to a place in the foremost rank of those who
have cultivated the higher chemistry. An interesting col-

lection of his essays and papers, which dis|)lay general

literary power of a very high order, was published in twc
volumes in 1858.

BROWN, Thomas, of facetious memory, as Addison
designates him, was the son of a farmer at Shiffnal in

Shropshire, and was born in 1663. He was entered at

Christ Church College, Oxferd, whence he was soon obliged

to abscond on account of the irregularities of his life. He
was for some time schoolmaster at Kingston-on-Thames,

aiid afterwards went to London, where he had recourse to

the usual refuge of half-starved wits—scribbling for bread.

He published a great variety of poems, letters, dialogues,

itc, full of humour and erudition, but coarse and indelicate.

Though a good-natured man, he had the unhappy quality

of proferring rather to lose his friend than his joke. He
died in 1704, and was interred in the cloister of West-

minster Abbey. An inconiplcU edi'-ion of his works was

published in 1707, in 4 vols. l2nio.

BROWN, Dn Thomas, one of thu most original and
subtle of Scottish psychologists, was born on the 9th

January 1778, at Kirkmabreck, Kirkcudbright, of which

parish his father was the clergyman. In 1780 the family

lemoved to Edinburgh, but he was not placed at any of

the schools in that city. At the age of seven he was sent

to London, and began his regular education at a school in

Cainberwell, from which he was soon afterwards removed
to Chiswick. At Chiswick he was thoroughly grounded
in classics, and began to give promise of great ability, par-

ticularly in Ih department of verse composition, one of his

school poems being deemed worthy of insertion in a

magaziuo Uo was a boy of a reflncd, gentle nature,

intensely studious, a devourer of literature of all kinds, and
much loved by his companions. After attending two other

bohools at Bromley and Kensington, he returned to Edin-

burgh, and in 1792 began Lis course at the university by
joining the logic class, then conducted by Professor

'inlaj'jon During the summer of 1793 he made acquaint-

lice with Dugald Stewart's Phtlosophy of the Human
MduI, and found himself irresistibly attracted towards

nielapliysical speculation. He joined Stewart's class, that

of moral philosophy, in the following session, and quickly

introduced himself to the professor's notice by reading to

him a paper of objections to one of his theories, marked by
great acuten ss and ability. His attendance on the classes

at the univei^ity seems to have been somewhat desultory
;

it doe.s ni.t :innear tliat he ever passed through the regular

curriciilr.rii of ar?.B studies. But he carried on his re?ding

with great vigour, and while still a student made his first

•ppearancc in the arena of philosophical disputatioi. Hi?

illenlioii had bceo drfl<"u towards Darwin'.s Zoonomiu,

which was then exciting a lively sensatioi. »ii -the literarj

world. His remarks on this book were published in 1798,
and were received with great approval as one of the best

and most mature examinations of the theory. His next
contribution to literature was an article in the second
number of the Edinburgh Remcw on the philosophy oi
Kant. It IS acute, like all that Brown ever wrote, but it

shows neither sufficient knowledge nor adequate apprecia-
tion of the philosopher it handled. Meantime he had been
devoting himself to the study of medicine, having relin-

quished that of law, to which for a while he had applied.

His graduation thesis, De Somno, which was thought
worthy of being published, is a fine piece of psychologico-

medical analysis. A few months Jater appeared two
volumes of his poems, which were not received with much
favour. Nor did his later poetical efforts attain much
popularity, \vith the partial exception of the Paradise of

Coqnet'.is. They all show refined feeling and sweetness of

diction, but they are wanting in the elements of *rue poetrj.

They are faint echoes of Akenside and Beahie, neither of

whom can stand much dilution. Brown's real strength lay

altogether in metaphysical analysis, and a favourable

opportunity for calling it forth soon presented itself. Some
captious objections had been raised against the appointment
of the celebrated Leslie to the professorship of mathematics,
on the ground that he had approved of Hume's doctrine of

causahty. The Humian theory was believed to lead inevit-

ably to scepticism and infidelity, and these consequences

were, of course, charged upon Leslie. Brown undertook
the defence not of Leslie but of Hume, and in his examina-
tion of Hume's doctrine showed that in reality the theory

was in no way inimical to the interests of true religion or

theology. This examination, at first but a pamphlet,
swelled out in its third edition (1818) into a bulky treatise,

h~quiry into the Relation, of Cause and Effect, containing

not merely a criticism of Hume, but an elaborate theory of

the causal relation. This relation Browu regards as nothing

but constancy of antecedence and sequence, whiio at th«-

same time he admits an intuitive belief in the permanency
or universality of the causal connection. The work is a fine

specimen of Brown's faculty of analysis, which it exhibits

in its very best aspect.

As early as 1806 Dr Crown had engaged in practice as

a physician, having been received into partnership with Di
Gregory , but though very successful in his profession, he

was by nature more strongly attracted towards a literary

life. He had twice failed in his application for a profes-

sorship in the university of Edinburgh, when in the session

1808-9 he was called upon to deliver a few lectures to the

class of moral philosophy, in consequence of the temporary

illness of Dugald Stewart. In the following year, Stewart's

health still incapacitating him from active exertion, Dr
Brown delivered the lectures f^r the greater part of the

session. Hissuccess in conducting the class .vas unequivocal,

the enthusiasm of the students was such as one reflects on
with a little wonder. They were fascinated not more by
the splendid rhetoric of the lecturer than by the novelty

and ingenuity of the views presented In the summer Ci

1810 it was resolved to appoint Brown as colleague to

Dugald Stewart, and ir the ensuing session he began Ins

course as professor of moral philosophy During the few

remaining years of his life he published only his poems
but he was busily engaged in preparing an abstract of bii

lectures to serve as a handbook lOr the class. His health

never strong, gave way completely under the iiressure. ;.i

his work. A voyage to London, which had been rcccin-

mended, proved of no uvail, and he died on the 2H April

1820, at the early .nee uf forty-two After his death were

published the first p.irt of his proposed text book. Physiology/

oj the Huniau Mind, nnd the jLulwes on tht Phtlasophf
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iff the Human hind, 4 vols., of whicu the Physiology is an

'abstract. The fame achieved by the Lectures when pub-

lished surpassed even what theyhad attained when delivered.

It i3 no exaggeration to say that never before or since has

a work of metaphysics been so popular. In 1851 the book

had reached its 19th edition in England, and in America

ito success was perhaps greater. Since that tune, however,

its popula'ity has declined with almost equal rapidity;

judgments on its merits are now as severe as they were

formerly favourable, and the name of Brown may be said

to be a dead letter in the annals of philosophy. It is

interesting to inquire how far this extravagant laudation

and neglect are justifiable ; and it is of importance to

know exactly what were Brown's contributions to mental

science, and how far his system is consistent and true.

Some part of Browa'a popularitv is no doubt to be accounted for

from the fact that ho was the leader of a revolt against the estab.

lished system of philosophical thought in Scotland It had come to

be looked upon as established that in the common sense philosophy

of Keid alone were metaphysical truih ^ni soundness to be found.

Brown not only showed th&t iu maty poiits of detaU the earlier

Scottish psychology was in fault, above all in their crucial doctnne

of perception, but changed the whole aspect of the science by treating

it- from a thoroughly new and original standpoint. Still more of

his fame was duo to the lively impression made by his brilliant

rhetorical powers. It was a novelty to find the most subtle analysis

expounded in the most richly poetical language. Philosophical

diction had been dry enough in Reid, and though Dugald Stewart

was a master of literary exposition, his eloquence was of a chaste

and elegant kind. Brown's, on the other hand, is florid and

ornamental to excess, and one soon wearies of the copious quotations

from poets like Akenside, Beattie, or Young. Yet the style had,

and still has, a certain fascination. But in addition to these

extraneous causes, one cannot help acknowledging as the main

i-eason for Brown's quick accession to fame, his undeniable acute-

Bess and originality. His miud was extraordinarily quick and active

;

there is not one of his lectures which does not contain either some

addition to the older doctrine, or some new and striking applica-

tion of it. VYhat a mind of such fertility and subtibty might

have achieved had the thinker been spared a little longer, it would

be hard to say. But it must not be forgotten in estimatmg his

merits, that we possess only part of his system, and that he had

not brought his psychology to bear upon the deeper problems of

metaphysics. .

Of positive contributions made by him to mental seience, the

following are perhaps the most important:—(1.) General con

caption of the object and method of psychology. According to him

mental phenomena are -to be treated by the recognized methods of

physical science. Complex mental facts are to be resolved into

their simple elements ; and sequences of such facts are to be

analyzed so as to bring out the general laws of their connection.

Analysis is thus the one instrument to be employed. (2.) View

of mental processes and rejection of the ordinary doctnne of

faculties. Just as physical 'science has to analyze and trace the

connections of the various phenomena or modes of appearance of

matter, without ever reaching the essence which lies behind them, so

psychology treats all mental facts as staUs or itwdcs or modifications of

the mind. Perceptions, abstractions, emotions, or desires are simply

the mind in the several states of perceiving, abstracting, feeling, or

desiring. The so-called faculties are nothing but tlie various modes

in which mental activity manifests itself Consciousness is not to

be distinguished from the several mental states. Mental modifi-

cations may be classified according to what gives rise to them ;
they

spring up either after some internal cause, or after some other

mental mode. In the first case they may be called external states,

iu the second, internal. The internal may be again divided

into intellectual and emotional, (3.) Analysis of touch into touch

proper and the muscular sense, 'This is perhaps the most valuable

of Brown's contributions. There are no doubt anticipations of the

division, particularly in De Tracy, whom Brown had studied, but

his originality is, wo think, beyond question. The analysis has

aincebeen carried out much more perfectly than by Brown. (4,)

Theory of extension. Brown was one of the first to attempt the

lasolution of our knowledge of extension into a series of muscular

feelings, successive in time His analysis is exceedingly acute,

thougn in many points it must now be looked upon as erroneous.

(5.) Doctrine of perception. According to him, all that we know

of the external world consists of the feelings of resistance, outness.

And extension, which are combined into one complex state ;
but

our intuitive belief in the causal principle compels us to postulate a

real existence as ;ying behind and giving rise to these feelings.

(6.) Prominence given to the doctrine of suggestion or association.

All internal intellectiwl statet may be reduced to simple suggestions.

i.e., where one state arises in consequence of another, and to relative

suggestion, where the relation between two states gives rise to a

third state. Brown analyzes with great skill the powers of sugges-

tion or association, and illustrates very fully the primary and
secondary states. Under the head of relative suggestion, he discusses

at great length the perception of resemblance or similarity, and
draws out an elaborate theory of generalization, intended to supple-

ment the defective view of the Nominalist and to reduce to its proper

sphere the supposed abstract idea of the Conceptualist The ana'ysis

was highly popular in its time, but has little of real novelty in it

(7.) Ethical doctrine. To this Brown added little ; indeed, the

weakest part of his psychology is that bearing upon the will,

which he identifies with desire. With regard to conscience, he

post'ilates the existence of a primitive susceptibility tomoral emotion.

i.e.. atertain ethical feeling is infallibly cxcii'd bv those actions "*

agents which are right or wrong.

On the whole, it will be seen from this bncl statement of what
was new in Brown's philosophy, that it occupies an intermediate

place between the earlier Scottish school and the later analytical

or associational psychology To the latter Brown really belonged,

but he had preserved certain doctnnes of the older school which

were out of hartaony with his fundamental view He still retained

a small quantum of intuitive beliefs, and did not appear to see that

the very existence of these could not be explained by his theory of

mental action. This intermediate or wavering position accounts

for the comparative neglect into which his works have now fallen.

They-did much to excite thinking, and advanced many problems

by more than one step, but they did not furnish a coherent system,

and the doctrines which were then new have since -been worked

out with greater consistency and clearness

For a severe criticism of Brown, see Sir W. Hamilton's Disciissiont

and Lectures an Metaphysics ; and for a high estimate of his merits,

see J. S. Mill's Examination of Hamilton. The only German writer

who seems to have known anything of Brown is Beneke, who found

in him anticipations of some of his own doctrines. See Die Ncut
Psychologu, pp. 320-330. (R. AD.)

BROWN, Ulysses Maximilian, a celebrated general

in the imperial armies, son of Ulysses, Baron Brown and

Camus, a colonel of cuirassiers, was descended of an ancient

Irish family, and was born at Basel in 1705. i? After study-

ing at Limerick, Rome, and Prague he entered the army,

becoming in 1723 captain in the ragiment of his uncle, Count

George Brown, and in 1725 lieutenant-colonel. He served

with great distinction in Corsica and Italy, and in 1739

was made fisld-marshal-lieutenant, and counsellor in the

aulic council of war After the death- of the Emperor

Charles VL he became one of the fpremost generals in the

army of the Empress-Queen Maria Theresa, aed gained a

high reputation for military skill. On the outbreak of the

Seven Years' War, Count Brown, with the rank of field-

marshal, assembled his army in Bohemia, and repulsed

the Prussians at the battle of Lowositz. He was mor-

tally wounded at the great battle of Prague, and was

carried into the tovni, where he expired on the 20th -Tune

1757.

BROWN. William Laurence, born at Utrecht, Jan^iary

7. 1755, was the son of the Rev. William Brown, minister

of the English church in that city. The father, having

been appointed professor of ecclesiastical history at St

Andrews, returned to Scotland in 1757, and his son was

in due time sent to the grammar school of that city. At

the age of twelve he entered the university, and after

passing through the classes of divinity, removed in 1774 to

the university of Utrecht, where he combined with the

study of theology that of the civil law. - In 1777 he was

appointed to the charge of the English church in Utrecht,

which had been previously held by his father and uncle.

About 1788 he was appointed to the professorship of mom!
philosophy and ecclesiastical history in the university of

Utrecht, to which was soon added the professorship of the

law of nature. The war which followed the French Revolu-

tion finally drove Dr Brown from the place of his nativity.

In January 1795 he made his escape to England. It

London he experienced such a reception as was due to his

literary talents and moral worth ; and in 1795 the magis-

trates of Aberdeen appointed him to the chair of divinity

on ths retirement of Dr George Campbell, and soon after he
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'was made principal of Marischal College. In the year

1800 he was appointed chaplain in ordinary to the king,

and in 1804 dean of the chapel royal, and of the Order of

the Thistle. . He died on Ihe 11th of May 1830, in the

seventy-sixth year of his age.

His most widely known works were an Essay on the Natural

EqiMliti) of Men, 1793, which gamed the Teyler Society's prize ;
a

treatise On thi Exislence of the Supreme Creator, 1816, to wliich

was awarded the first Burnet prize of £1250 ;
and A Comparative

View of Chrisliamty, and of the other Forms of Religion which have

exintfi and still exist in the World, particularly with regard to

i/uir Moral Tendoicy, 1826.

BROWXE, Chables Fap-rak, an American humorous

writer, best known under his nom de plums of Artemus

Ward, was born at Waterford, Maine, in 1834. He began

life as a compositor and occasional contributor to the daily

and weekly journals. In 1858 he published in the Cleve-

land Plaindealer the first of the "Artemus Ward " series,

»hich in a collected form attained great popularity both in

;.merica and England. In 1860 he became editor of

Vanity Fair, a humorous New York weekly, which proved

• failure. About the same time he began to appear as a

lecturer, and by his droll and eccentric humour attracted

large audiences. In 1866 he visited England, where he

became exceedingly popular both as a lecturer and as a

contributor to Punch. In the spring of the following

year his health gave way, and he died of consumption at

Southampton on the 6th March 1867. For a critical

estimate of his works see the article American Litera-

ture, vol i. p. 728.

BROWNE, Isaac Hawkins, an English poet, was born

in 1705 at Burton-upon-Trent, of which place his father

was minister. He received his grammatical instruction

first at Lichfield, and then at Westminster, whence, at

sixteen years of age, he was removed to Trinity College,

Cambridge, of which his father had been fellow. After

taking his master's degree he removed to Lincoln's Inn,

where he applied closely to the study of the law. Not

long after the commencement of his professional studies, he

wrote a poem on Design and Beauty, which be addressed

to his friend Highraore the painter. Here also he wrote

his most popular poem, entitled The Pipe of Tvbaeco, in

which he gave imitations of Cibber, Ambrose Philips,

Thomson, Young, Pope, and Swift, who were then all

living. In 1744 he married the daughter of Dr Trimncll,

archdeacon of Leicester. He was elected in 1744 and

again in 1748 to serve in parliament for the borough of

Wenlock in Shropshire, near which place he possessed a

considerable estate, left to him by his maternal grandfather.

In 1754 he published his poem De Animce ImmortaHtate,'

in which, besides a judicious choice of matter and arrange-

ment, there is thought to b« a happy imitation of Lucretius

and Virgil. The wide popularity of this poem produced

several English translations of it, the best of which is given

by Soame Jenyns, in his Miscellanies. The author intended

to have added a third book, but of this he had left only a

fragment. He died, after a lingering iUness, in 1760. In

1768 his son published an elegant edition of his poems, in

large octavo.

BROWNE, James, LL.D., man of letters, for a number of

years subeditor of the seventh edition of the Encyclopcedia

Britannica, was born at Coupar-Angus in 1793. He was

educated at Edinburgh and afterwards removed to St

Andrews, where he studied for the church. He wrote The

History of Edinburgh for Ewbank's Picturesque Views of

that city, 2 vols., 1823-25. In 1826 he became a member of

the Faculty of Advocates, and obtained the degree of LL.D.

from King's College, Aberdeen , and in this same year he

published a Critical Examination of Maccnlloch's Work

on 'he Highlands and Islands of Scotland. In 1827

he published at Paris his Ape>-<;u siir les Hieroglyphes

d'Egijpte , and in the following year there appeared lis-

Vindication of the Scottish Bar from the Attacks of Mr
Brougham. He was now appointed editor of the Cale-

donian Mercury ; and two years later he became sub-editor

of the Encyclopcedia Britannica, to which he contributed a

large number of valuable articles. He also published in

1838 a History of the Highlands and Highland Clans, 4

vols. 8vo, of which various editions have since appeared.

His mental activity was remarkable, and frequently urged

him to exertions beyond his strength. He died in 1841,

from a stroke of apoplexy, brought on by his unremitting

labours.

BROWNE, Peter, bishop of Cork and Ross, an able

writer on theology, was born in Ireland some time after

the Restoration. He entered Trinity College, Dublin, in

1682, and after ten years' residence obtained a fellowship.

In 1699 he was made provost of the College, and in the

same year published his Letter in answer to a Book en-

titled " Christianity not Mysterious," which was recognized

as the ablest reply yet written to Toland. It expounds in

germ the whole of his later theory of analogy. In 1710

he was made bishop of Cork and Rpss, which post he held

till his death iu 1735. In 1713 he had become somewhat

notorious - from his violent onslaught on the fashion of

drinking healths, a polemic which he carried on in several

pamphlets. His two most important works are the

Procedure and Limits of the Human Understanding, 1728,

an able though sometimes captious critique of Locke's

essay, and Things Divine and Supernatural conceived by

Analogy with Things Natural and Human, more briefly

referred to asthe Divine Analogy, 1733. The doctrine of

analogy'was intended as a reply to the deislical conclusions

that had been drawn from Locke's theory of knowledge.

Browie holds that not only God's tssencc, but his attri-

butes are inexpressible by our ideas, and can only be con-

ceived analogically. This view was vigorously assailed by

Berkeley in bis Alciphron (Dialogue IV.), and great part

of the Divine Analogy is occupied with a defence against

that criticism. The bishop emphasizes the distinction

between metaphor and analogy ; though the conceived

attributes are nut thought as they are in themselves, yet

there is a reality corresponding in some way to our ideas of

them. The doctrine of analogy is interesting, and has an

interesting history iu English theology. Its most logical

expression may be found ia the Bampton Lectures of the

late Dean Mansel.

BROWNE, SirTiiomas, a distinguished English writer,

was born in London on the 19th October, 1605. Ho was

educated at Winchester School, and afterwards at Broad-

gate Hall (Pembroke College), Oxford, where he graduated

BA. in January 1626. He took the further degree of-

M.A. in 1629, studied medicine, and practised for some

time in Oxfordshire. Between 1630 and 1633 he left

England, travelled through Ireland, France, and Italy, and

on his way home received the degree of M.D. at' the

university of Leydcu. He returned to London in 1634,

and two years later, after a short residence in Yorkshire,,

settled in practice at Norwich. In 1642 a copy of his

Religio Medici was printed from one of his MSS. without

his knowledge, and he was compelled to put forth a correct

edition of the work, which appears to have been composed

as early as 1634. Its success was very great, and the

author at once became celebrated as a man of letters. In

1^46 appeared his Pseudodoxia Epidemica, or Enquiries

into Vulgar and Common Errors, which added to his fame.

In 1 658, on the occasion of the discovery of some ancient

urns in Norfolk, he wrote his Hydriotaphia or Umburtal,

to which was appended The Garden of Cyrus. These four

works were all that he published, though several tracts,
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notably the Ctiru^vun Morah and Antiquities of Norwich,

\»ere prepared for publication, and appeared after his

death. In 167 1 be received the honour of knighthood from

Charles II. on his visit to Norwich; and in 1682 he died

on his seventy-seventh birthday.

Browne is in every way a remarkable and pecub'ar writer.

His writings are among the few specimens of purely lite-

rary work produced during a period of great political

excitement and discord. England was passing through its

greatest convulsion ; events of mighty moment were being

transacted round him, and he remained placidly indifferent.

WMle the, grandest minds of his country were busied with

the important affairs of state, he was revising his Religio

Medici, and his book was published in the very year in

which the civil war- broke out. While England was torn

with civil discord, and the liberty of her children was being

bought with their blood, Browne serenely pursued his

studies at Norwich, to all appearance as indifferent to con-

temporary events as if he had belonged to another planet.

Just when there came s lull in the conflict, v/hen the royal

power was broken, and the air vwas filled with doubts,

anxieties, and negotiations, Browne published his Pseudo-

doxia Epidemica. The death of the king, the expulaion of

the parliament, the establishment of the protectorate, passed

by him like a breath which he heeded not. But the
unearthing of some sepulchral urns at once roused his

attention, and furnished occasion for a train of most
magnificent and majestic reflections on the short space of

human life, on the signs and symbols of mortality. A
mind like this is a psychological curiosity, and its pecu-

liarities are faithfully reflected in the form and matter of

his -works. lu some respects, of course, he resembles his

contemporaries ; in his, as in all other writings of the 17th
century, there is a plentiful display of erudition, copious

citation of authorities, and lavish quotation from older

writers. Some part also of the peculiarity of his style may
be ascribed to the general tendency of the language at that

period. It was a time of unasual richness of diction

;

great writers did not hesitate to coin words and phrases
as occasion required them, and ample raw material was
supplied by the great mass of literature, which had been
but recently opened up, and which was then being assimi-

lated. But Browne stands apart from his contemporaries by
reason of the peculiar and unique cast of his mind. Deeply
speculative, imbued with the Platonic mysticism which
taught him to look upon this world as only the image, the
shadow of an invisible system, he regarded the whole of ex-

perience but as food for contemplation. Nothing is too great
or too small, too far removed or too near at hand for him

;

all finds a place in the urnverse of being, which he seems to

regard almost from the position of an outsider. His
general mood may be charactenzed as the metaphysical

;

not that he speculated systematically on the problems 'of

existence, but because he dwells repeatedly, and with
evident delight, upon what transcends the little sphere of

our life, and, like Shakespeare, is fond of meditating on
the outward and visible signs of mortality, and on what
lies beyond the grave.

Of Browne, however, as of our greatest writers, it is true
that the style is the man. The form of his thought is as
peculiar and remarkable as the matter; the two, indeed,
react upon one another. It is a style altogether unique,

—

rich, with a lavish use of metaphor and analogy—majestic
and swelling, and with a fine antique flavour about it.

Much of its quaintness, no doubt, depends on the excessive
employment of Latinized words, great part of which have
never succeeded in making their way into the standard
language

; but the peculiarities of the vocabulary' do not
-entirely exhaust those of the style. Of his four master-
pieces the Religio Media, is that in which we are most in

contact with the writer himself. The book was a pnxzle to
contemporaries, anji is still hard to understand. It is the
confession of faith of a mind keen and sceptical in some
aspects, but on the whole deeply imbued with the sense of
the myateriousness of true religion, and willing to yield
itself up without reserve to the requirements of faith. " I
love," he says, "to lose myself in a mystery, to pursue
my reason to an 0, Altitude I " The Vulgar Errors is c

wonderful storehouse of out-of-the-way facts and scrapp of

erudition, exhibiting a singular mixture of creduHty and
shrewdness. The style is more direct and simple than ic

the other works. The Garden of Cyrus is a continued
illustration of one quaint conceit. The whole universe is

ransacked for examples of the Quincunx, and he discovers,

as Coleridge says, " quincunxes in heaven above, quincunxes
in earth below, quincunxes in the mind of man, quincunxes
in tones, in optic nerves, in roots of trees, in leaves, in

everything !

" But the whole strength of his genius and
the wonderful charm of his style are to be sought in the

Vrnburial, the concluding chapter of which, for richness of

imagery and majestic pomp of diction, can hardly be paral-

leled in the English language. For anything at a'l

resembling it we must turn to the finest passages of Jeremy
Taylor or of Milton's prose writings.

The best edition of Fir T. Browne is that by Simon Wilkin, 4

vols., 1836,-3 vols. (Bohii), 1851, where fall biographical and
bibliographical information will be foond. Prefixed to it is John-
son's celebrated Life.

BROWNE, WiLUAM, an English poet, descended of a

good family, v/as born at Tavistock in Devonshire, in 1590.
Having passed through the grammar school of his native

place, he was sent to Exeter College, Oxford, and became
tutor to Robert Dormer, afterwards earl of Carnarvon.

After having received in 1 624 the honorary degree of M.A.,
he was taken into the family of Wilhani, earl of Pembroke,
and improved his fortune so much that he is said to have

purchased an estate. Nothing seems to be known of his

after life, and no date has ever been given for his death.

All his work was done in his youth, the first part of

Britannia's Pastorals having been published in 1613, The
Shepherd's Pipe in 1614, and the second part of the

Pastorals in 1616. He belongs to the school of Spenser,

and his merits may be summed up briefly as extreme

sweetness of verse, idyllic nature pamting, and richness of

descriptive faculty. The Pastorals are about the finest

specimens we have in earlier literature of luxuriant sensuous

description of ordinary country life. They were highly

popular in their time. (See Wood, Athen. Oxon.)

BRO WNE, WiLLUM George, an eminent traveller, was
born at Great-Tower-Hill, London, July 25, 1768. At
seventeen he was sent to Oriel College, Oxford. Having
had a moderate competence left him by his father, on leaving

the university he applied himself entirely to literary pursuits.

But the fame of Brace's travels, and of the first discoveries

made by the African Association, determined him to become
an explorer of Central Africa. Accordingly, he left England

at the close of 1791 and arrived at Alexandria in January

1792. He spent a few months in visiting Siwah, the sup-

posed site of the temple of Jupiter Amnion, and employed

the remainder of the year in examining the whole of Egj-pt.

In the spring of 1793 he visited Suez and Siuai, and

in May set out for Darfflr. This was his most important

journey, in which he acquired a great variety of original

information. He endured much hardship, and was unable

to effect his purpose of returning by Abyssinia. He did

not reach Egypt till 1796; after this ho spent a year in

Syria, and did not arrive in London tiU September 1798.

In 1800 he published his travels in Africa, Egypt, and

Syria, from the year 1792 to 1798, iu one volume 4to. The
work was highly esteemed, and is classed by Major RcnnelJ
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among ttic- urst perfora-.ancc:; of tLo kind ; but, from the

abruptness and dryness of the style, it never became veiy

popvdar. In 1800 Browua again left England, and spent

three years in visiting Greece, some parts of Asia Minor,

and Sicily. In 1812 he set out on a more extensive journey,

proposing to penetrate to Samarkand, and survey the most
interesting regions of Central Asia. He spent the vvinter

ia Smyrna, and in the spring of 1813 proceeded through

Asia Elinor and Armenia, made a short stay at Erzerouni,

end arrived on the 1st of June at Tabriz, where he met Sir

Gore Ouseley. About the end of the summer of 1813 he

left Tabriz for Teheran, intending to proceed thence into

Tartary ; but unhappily he never reached that c'estination.

Near the banks of the Kizil-Ouzen his party werj attacked

by banditti, and, according to the report of the survivors,

Browne was plundered and murdered. Suspicion at-

tached to his companions, and even to the Persian Govern-

ment, but nothing occurred to confirni these surmises.

Some bones, believed to be his, were afterwards found and
interred near the grave of Thevenot, the celebrated French
traveller. His volume of travels in Africa has already been

mentioned. Robert Walpole published in the second volmne
of his Meinoirs relating to European and Asiatic Turkey
(4lo, 1820). from papers left by Browne, the account of his

jourr ey in 1 K2 through Asia Minor to Antioch and Cyprus;

also ' Peujarka written at Constantinople."

BROWNING, Elizabeth Bahrett, the i^oti distin-

guished poet of her sex that England has produced, was
bom in London in the year 1809. She was i^i*. daughter

of Mr Barrett, an English country gentleman. From a
very early age, almost before the years of childhood had
passed, she exhibited a remarkable preference for the arts,

but especially that of the poetic. Previous to attaining

her fifteenth year she had written verse upon which was
the stamp of true genius—poems eminently worthy of pre-

servation Whatever she wrote, however, was sacred to

all eyes save those of her father, to whom she refers in the

first collected edition of her poems as " my public and my
critic." Her physical constitution was most fragile and deli-

cate, but nature seemed to have supplemented her deficiency

in this respect by bestowing upon her an unusually sensitive

mental and spiritual organization. One who knew her

intimately, Miss Mitford, has described her as a "slight

delicate figure, with a shower of dark curls falling on each

side of a most expressive face, large tender eyes, richly

fringed by dark eye-lashes, and a smile like a sunbeam."
All descriptions of Miss Barrett concur in this, that she

possessed a grace and a delicacy which defied representa-

tion by the artist Her studies were early directed to the

poets of antiquity, and, under the guidance of her blind

tutor, Boyd, whose name she always warmly cherished, she

mastered the rich treasures of Jlschylus The sublime
Grecian possessed for her a charm which was only equalled

by the fascination held over her wondering spirit by our
own Shakespeare. Her knowledge of Greek literature was
most profound ; she was intimately familiar with all the

Attic writers in tragedy and comedy. Yet this did not

prevent her from drinking at the wells of English unde-

filed. Her correspondence with eminent contemporaries of

both sexes proves her to have been thoro',:g;h!y acquainted-

with English literature in its progress from Chaucer down-
wards. The circumstances of her own life, and her lack of

robust health, conspired to make her seek, even more than

she might have otherwise done, the communion of the great

deoarted in arts and letters. Not being able to pass from

place to place without fatigue and danger, the solitude

rhe was compelled to maintain probably threw her still

more ardently into those pursuits wliich, while dear to

the mind, were probably injurioas to the body. Most frail

from her birth, as we have already seen, it was her misfor-

tune further to have her existence endangered in 1837 Ly
the bursting of a blood-vessel in the iungs. By the exercise

of extreme care her life was preserved, but the incident

was succeeded by a long period of weakness and suffering.

Some two years after this first severe shock to her system,
and before she had quite recovered from its effects, she
was again assailed by misfortune, experiencing the keenest
anguish on witnessing the death of her favourite brother,
who was drowned'at Torquay. As might have been
expected from one of her clinging and affectionate disposi-

tion, a long period of danger followed this catastrophe, and
when at length she was able to be removed to her father's

house, it was only to become an invalid, with the prospect
of a life couch-ridden to its close. This period of seclusion

lasted for seven long years ; and the interval was em-
ployed by Miss Barrett in eagerly devouring all the books
which could be brought within her reach. At this time
also she was sedulously cultivating the art that was
afterwards to ensure for her immortality. When she was
in her thirty-seventh year, that is, in 1846, she was married
to Mr Browning, and the union was singularly felicitous.

More cannot be said, as the author of The Ring and the

Book still lives. Mr Browning bore his wife to Italy, and
for some years the simny skies of the south were instru-

mental in giving to Mrs Barrett Browning that health

which had so long forsaken her in her native land. The
villa of the Brownings in Florence was the resort of many
noble spirits, eminent either for patriotism or in the arts.

Mrs Browning died at Florence in the year 1861, after

testifying in many ways her singular devotion to the

country of her adoption.

The poetry of this writer ia distinguished' for its

emotional spirit; had her imagination equsdled her capacity

for feeling she might have taken rank with the highest of

our poets. Sensibility and intuition, those endowments of

supre'me importance to writers of genius, whose greatness

is to grow in proportion to their understanding and inter-

pretation of human life, were in her united in a degree

seldom witnessed. The aspirations she indulged, and the

character she doubtless wished to be impressed upon her

own works, were well set forth when she observed on one

occasion, " we want the touch of Christ's hand upon our

literature as it touched other dead things ; we want the

sense of the saturation of Christ's blood upon the souls of

our poets, that it may cry through them in answer to the

ceaseless wail of the sphinx of our humanity, expounding

agony into renovation. Something of this has been per-

ceived in art when its glory was at the fullest. Something

of a yearning after this may be seen among the Greek

Christian poets, something which would have been much
with a stronger faculty." Imbued fuUy with this idea

of the sacredness of poetry, Mrs Browning went to the

deepest fount of all inspiration—the human heart—and

endeavoured to read clearly its intimate relations with

God. A peculiar tenderness breathes through her writings,

whether of the humblest or the most ambitious description.

Almost her first work bore upon it the traces of her Greek

studies, being an excellent translation of the Promethevf.

Another very early production. The Drama of Exile, is un-

questionably marked by great sublimity of thought, though

the conception may lack the mighty outlines of the majestic

Milton. Eloquent and sustained, however, the poem made
manifest a pure and original writer. Mrs Browning's genius

had two sides—the lyric and the dramatic Her lyrical

capabilities were of the highest order ; she was greater

probably in this particular than either Campbell or

Tennyson, though on several occasions Campbell touched

the loftiest point such a writer can attain. The heart,

which has always given our lyric poets their greatest power,

was the strength of Mrs Browning , her song was a living
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iioice, eloquHi-< with passion. In one of her lyrics she

uttered her conclusion upon the human mystery, " know-

ledge by suffering entereth, and life is perfected by death."

The spirituality of her " Vision of Poets " is a noticeable

quality, and it is in a loftier strain than that of " The Two
Voices," though cast iu the same mould. Wandering

amongst the minor poems of Mrs Browning, such for

instance as " The Romaunt of Margret," " Isobel's Child,"

" Bertha in the Lane," and " the Swan's Nest among the

Reeds," is like standing in the forest alone, with the wailing

wind and the flying rain as the only assurances of an

existence sublimer than our own. Yet she has thereby

reached the profoundest depths of the human heart. But

even when most depressed she does not lose faith—confidence

in the triumph of the good and the right. To her it was

not always necessary to understand the wrong which she

beheld ; she saw it and hated it, and she has helped men by

her writings to do something towards making an end of it.

" The Cry of the Children" is a striking illustration of her

keen feeling and eloquent power as a philanthropist. She

felt for all who are in any way crushed or bruised by the

pressure of society, and of social distinctions, or of social

misfortunes. Her poetry bears the impress of tender and

profound sympathy with human suffering in every form.

The range of this author's powers was wide, as may be

gathered by a comparison between such poems as " A
Child's Thought of God " and " Casa Guidi Windows."

In the latter she attained her ripest growth and greatest

intellectual strength. The poem is as sustained as anything

which she ever wrote, and more perfect than the remain-

ing lengthy poems. The "Casa Guidi Windows" had the

advantage of a direct and powerful inspiration. From her

windows at Florence Mrs Browning looked out upon the

Italian people struggling for freedom, and her enthusiasm

was enkindled. Her utterances were therefore in accord-

ance with the fulness of her heart, lavish and unrestrained.

The extraordinary wealth and strength of imagery which the

poem contains must have been noticed by every reader,

and it includes doubtless much of her finest writing. In

the inditing of the sonnet, always conceded to be a most
difficult task, Mrs Browning was very successful She is

the equal of Wordsworth in this respect, and her " Sonnets

from the Portuguese" (but thinly disguised, and giving

really the history of her own feelings) are a compact and
remarkable series of verses. They present us with a com-

plete study of a human heart as it is affected by the passion

of love. First, there is the soul expecting death, when
suddenly life is revivified by love ; then the grave, which

had seemed inevitable, is put behind the soul ; and finally

comes the sequel, the marriage of those whose history has

been traced in the Sonnets. The unity and psychological

interest of this series of poems are their most prominent
features.

Mrs Browning's fame chiefly rests upon Aicrora Leigh,

except with diligent and reverent students of her other

works. The longest poem, nevertheless, which came from
her hand is the one, to quote her own wjrds, into which her
" highest convictions upon life and ' ^ have entered," Yet
it has had the result of causing a wide diversity of opinion

upon its merits. Extravagant encomiums or unjust asper-

sions are generally awarded to it. For a poem of such

magnitude unity is essential, and this we find to be lacking.

It has not the one purpose—never ignored and never for-

gotten—which runs through In Memoi-iam. One of its great

charms, "however, viz., its intense subjectivity, will prevent

Aurora Leigh from falling into desuetude The writer

unfolds with great beauty of expression the truth that that

'-* real art which assists iu any degree to lead back the soul

to contemplate Qod^. the supreme artist of the universe.

Bu; notwithstanding its philosophy, as a solution for many

of the problems of our social existence, tlie i,.-.ii must b»
pronounced a failure. It is charged with passages of lofty

poetry, though occasionally it falls into mediocrity. It is

to be regarded rather as an autobiography (which indeed it

claims to be) than as a poem characterized by tine concep-

tion or perfect execution. The position of Mrs Browning
as a poet is now yielded. Her genius was perhaps as great

as that of any poet of our generation, but circumstances

retarded its highest possible development. In certain intel-

lectual qualities she was inferior to Tennyson and the

author of SarJello, but in others she was theii superiry-.

Be her exact niche, however, what it may, she occupiej a
favoured place in English literature, and is undoubtedly
one of the few leading poets of the 19th century. Her
poetry is that which refines, chastens, and elevates. Much
of it 13 imperishable, and although sbe-did not reach the

height of the few mighty singers of all time, she has shown
us the possibility of the highest forms of the poetic art being

within the scope of woman's genius. (o. b. s.)

BROWNISTS, a religious sect, which sprang up towarda

the close of the 16th century, and which received its name
from the first promidgator of the doctrines, Robert Brown.

Their numbers increased rapidly, and Sir Walter Raleigh,

in a speech in 1592, estimated them at no less than twenty
thousand. The harsh measures that were taken against

them, and the disgust generally excited by the tone of

their attacks upon the Established church, for a time

stamped out the sect in England. But the remnant found
a refuge in Holland, and the church established there

between 1593 and 1608 included many eminent men, such

as Ainsworth, Johnson, Smyth, Jacob, CUftou, and Robin-

son, and gradually increasd in numbers. Suon, however,

differences of opinion began to arise ; some, with Smyth,
carried out the principles of Brownism to their full extent,

and became absolute Separatists ; others, with Robinson,

adopted a milder form of opposition to the church, which
ultimately resulted in Independency. The stronger strean*

of tendency set in towards this latter form of doctrine, and
the Brownists soon faded -out of view and gave place to

the Independents. The occasion of the Brownists' separa-

tion was not any fault they found with the faith, but only

with the discipline and form of government of the other

churches in England. They charged corruption equally oa
the Episcopal form and on that of the Presbyterians by
consistories, classes, and synods ; nor would they join with

any other Reformed church, because they were not assured

of the sanctity and regeneration of the members who com-

posed it, on account of the toleration of sinners, with whom
they maintained it an .mpiety to communicate. They
condemned the solemn celebration of marriages in the

church, maintaining that, as matrimony was a political

contract, the confirmation of it ought to come from ths

civil magistrate. They would not administer baptism to

the children of such as were not members of the church, oi

of such as did not take sufficient care of their childrea

already baptized. They iejected all forms of prayer, and
held that the Lord's Prayer was not to be recited as %
prayer, having been given only for a rule or model whereon

all our prayers are to be formed. The form of church govern-

ment which they established was democratical, When a

church was to be gathered, such as desired to be member*
of it made a confession and signed a covenant, by which

they obhged themselves to walk together in the' order of

the gospel The whole power of admitting and excluding

members, with the decision of all controversies, was lodged

in the brotherhood. The church officers were chosen from

among themselves, for preaching the word and taking care

of the poor, and were separated to their several oflSces by
fasting, prayer, and imposition of hands by some of the

brethren. But they did not erect the priesthood into ^
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distinct order. Aa the vote of the brotherhood made a aian

a. minister, and gave him authority to preach the word and
administer the sacraments among them, so the same power

could discharge him from his office, and reduce him to the

condition of a mere layman agaifL And as they maintained

that the bounds of a church were defined by the number of

those who could meet together in one place, and join in one

cemmunion, so the power of these officers was confined

within the same limits. The minister or pastor of one

church could not administer the Lord's Supper to another,

nor baptize the children of any but those of his own society.

Any lay brother was allowed the liberty of prophesying, or

of giving a word of exhortation to the people ; and it was

usual for some of them, after sermon, to ask questions, and
reason upon the doctrines which had been preached. In a
word, every church on the Brownu<ts' model is a body

corporate, having full power to do everything whjcli the

good of the society requires, without being accountable to

any presbytery, synod, assembly, convocation, or other

jurisdiction whatever. (See Fuller, Neal, Fletcher, Hanbury,

and Maason, Life of Milton, vol. ii. pp. 534, seq.)

BRUCE, James, a celebrated African traveller, was
born at Kinnaird House, Stirlingshire, on the 14th

December 1730, He was educated at Harrow, and at first

turned his attention to the bar. After his marriage,

however, he entered into business as a wine-merchant, but

eoon gave up any active shaw in the concern. His wife

had died within a year of their marriage, and Bruce, after

acquiring a knowledge of the Spanish and Portuguese

languages, travelled on the Continent for some time,

returning to England in 1758. He then made a proposal

Co the English Qovernment that they should make a

descent upon Spain at Ferrol, assuring them from his own
observation that the coast was without defence at that

place. His suggestions were not adopted ; but Lord Hali-

fax, to whom he had been introduced, and who had
consulted him about the exploration of the Nile, appointed

him soon afterwards to the consulship at Algiers. He
arrived at that place in March 17G2, and after spending a

year in the study of Arabic and other Oriental languages,

eet out through Tunis, Tripoli, and the North of Africa.

He then visited Rhodes and Cyprus, and explored great

part of Syria and Palestine, making very careful drawings

of Palmyra and Baalbfc. These drawings were afterwards

presented to the king and placed in the royal library at

Kew. It was not till June 17G8 that Bruce arrived at

Alexandria, and prepared to start on his great exploring

expedition. From Cairo he sailed up the river as far &s

Syene ; he then struck across the desert to Kosseir, and
reached Jidda in May 1769. He remained for some time

in Arabia, set sanl from Loheia on the 3d September, and
on the 1 9th arrived at Massowah. There he was detained

foi some time ; but at last, on the 15th February 1770, he
made his way to Oondar, the capital of Abyssinia. He
gained great favour with the Abyssinian king, and remained
with him till October, when he set off up the Bahr-el-

Azrek, which he looked upon as the main branch of the

Nile. On the 1 4th November he reached the sources of the

B;^lir-el-A2rek, and proudly imagined himself to have
SI lived the great geographical problem Slowly and with

great difficulty he made his way back through the deserts

of Nubia. On the 29th November 1772 he reached

Assouan on the Nile. Thence he returned into the heart

ot the desert to recover his baggage, which had been

abandoned in consequence of the death of all his camels.

In January 1773 he arrived at Cairo. On his way home
to England he spent some time at Paris, where he was
warmly received by Buffon and other eminent men of

science The celebrated Travels did not appear tUl 1790,

vhen they were published in five large quart «• I'nraes,

profusely illustrated. The work was received with favouB

on account of its freshness and interest, but with almost

universal incredulity. The Travels were looked upon as

veritable travellers' tales, not entitled to any respect as

authentic narrative. Succeeding investigations, however,

have thoroughly dispelled these suspicions, and reinstated

the book in popular estimation. Bruce died in 1794, in

consequence of a fall down the staircase of his own house.

A second edition of his work, on which he was engaged at

the time of his death, was published in 1804.

BRUCE, Michael, a minor Scottish poet, was bom at

Kinnesswood, Kinross-shire, 27th March 1746, and was the

son of a weaver. He was early sent to school, but his attend-

ance was often interrupted. He had frequently to herd
cattle on the hills in summer, and this early companionship

with nature greatly influenced his mind and awoke the

latent poetry of his genius. Delicate from birth he grew
up contemplative, devotional, and humorous, the pet of his

family and bis friends. His parents gave him an education

superior to their position ; at fifteen, when his school

education was" completed, his father was enabled to send

Michael to Edinburgh University, which he attended durioo;

the four winter sessions 1762-5. In 17G5 he got employ-

ment as a teacher during the summer months at Qairney

Bridge, receiving about £11 a year in fees. He became a
divinity student of a dissenting Scotttish sect known as the

Burghers, and in the first summer of his divinity course

accepted the charge of a new school at Forrest MiL, where
" he lead a melancholy kind of life." Poverty, disease,

and want of companions depressed his spirits, but in that

solitariness he wrote " Lochleven," a poem inspired by
the memories of his childhood. In consequence of advanced

consumption he had to give up the school, and returned to

his father's house, where he wrote his last and finest poem,
" Elegy written in Spring," and died on 5th July 1767.

aged twenty-one years and three months. As a poet his

reputation has been increased, first, through sympathy for

his early death, and secondly, from the alleged theft by Logan

of several of his poems. "The Rev. John Logan, minister

of Leith, a fellow-student of Bruce, edited in 1770 the

Poems on several occasions, by Michael Bruce, in which the

" Ode to the Cuckoo "appeared. In the preface he stated,

" To make up a miscellany, some poems written by different

authors are inserted." In a collection of his own poems in

1 781, Logan printed the " Ode to the Cuckoo " as his own
;

of this the friends of Bruce were aware, but did not

challenge it. Dr M'Kelvie, in his Life and Works of Bruce

(1837), was the first to claim for him the authorship of the

Ode, and of other verses of which Logan had hitherto been

the reputed author. This claim rests on the oral tradi-

tion of his birthplace and the evidence of a few of his

friends ; it was made nearly fifty years after Logan's

death, and no explanation can be given of this great lapse

of time. Of direct testimony there is none, and irrelevant

matter is brought in affecting Logan's character, while

Logan's authorship rests on such ground as publication

under his own name, and his reputation as author during

his lifetime. By reiteration of Bruce's claims in many forms

popular opinion has been gained for him, though Isaac

D'Israeli, Thomas Campbell, Robert Chambers, and David

Laing have strenuously supported '.ogan. The dispute

cannot now, perhaps, be satisfactorily settled, owing to the

conflict of evidence and lapse of time ; but on the whole it

may be doubted whether M'Kelvie has proved his case. A 11

Bruce's poems breathe the thoughts of a shepherd lad, as

Bloomtield's retained the fresh observations of a farmer's

boy. With two exceptions they are immature and lack

strength ; his imagery is in great measure borrowed ; his

rhymes evince a paucity of poetical skill. His early attempts

are weak imitations of Milton, Thomson, and Young, his



394 B R TJ — B R U
favourite poets. His " Lcchlever. " and " Elegy written

in Spnng " are alone worthy of preservation, and both were

composed in his last year. The former abounds in happy

word-painting and moral reflections. The tale of Levina,

which forms about the half of the poem, and is by far the

prettiest flower in the bouquet, bears distinct marks of the

eame hand that wrote " Runnimede." The "Elegy "is

most affecting, when read in the knowledge of the circum-

stacce of its having been written by a dying youth of

twenty-one :

—

" Led by pale ghosts I enter death's dark gat«.

And bid the realms of light and life adieu.'

It is a death song, remarkable for exquisite beautj .and

chaste simplicity. Bruce is not to be compared with

another young Scottish poet, Robert Nicoll. His life

wanted the fulness and strength, his poems the wide and

vivid sympathies of his later compeer.

BRUCE, Robert, king of Scotland. See Scotland.

BRUCHSAL, a town of the Grand Duchy of Baden; in

the circle of Carlsruhe, 14 miles from the city of that

name, on the Salzbach. From 1056 to 1801 it was the

seat of the bishop of Spires, whose magnificent palace is

still extant ; and it has an old castle of the 12th century

(now used as a prison), a town-house, a gymnasium, a

hospital, barracks, and a considerable trade in wine. Pop-

ulation in 1872, 9762. The town was originally the

seat of an imperial palace, and its name is said to be

derived from bruch a marsh, and sala, royal possession.

The Peasants' War first broke out at Bruchsal, which has

been several times reduced to ashes in subsequent conflicts.

In 1849 it was the scene of an engagement between the

Prussian troops and Baden insurgents.

BRUCK, the name of two towns of Austna

—

(1.) Bruck on the Mur, the chief town of a circle in

the province of Steyermark, situated at the junction of the

rivers Mur and Miirz, with a station on the railway from
Vienna to Trieste, 25 miles N.W. of Gratz. It contains

about 2900 inhabitants, and has a considerable transit

trade. The principal building is the palace of the ancient

princes of Bruck, which dates from the 14th century.

2. Bkuck on the Leytha, the chief town of a circle in

Lower Austna, with the castle of the counts of Harrach,

It lies on the Vienna and Buda railway, 20 miles S.E. of

Vienna. Population, 4203.

BRUCKENAU, a town and fashionable watering-place

of Bavaria, in the circle of Lower Franconia, on the Sinn,

16 miles N.W, of Kissingen. The mineral springs, which
are five in number, situated in the plea.sant valley of the

Sinn, 2 miles from the town, were a favounte resort of

Louis I. nf Bavaria. Population in 1871, 2825.

BRUCKER, James, theologian, historian, philologer,

and biographer, was born at Augsburg on the 22d of

January 1696. His father, who was a respectable burgher,

destined him for the church ; and his own mclm.'itions

according with his father's wishes, he was sent at the usual

age to pursue his studies in the university of Jena. Here
he took the degree of master of arts in 1718 ; and in the
following year he published his Tentamen Introductionis m
ffistoriam Doctnnce de Idcis, in 4to,—a work which he
afterwards amplified and completed, and republished under
the title of Bistnria Philosopkica Doctrinoe de Ideis, at

Augsburg in 1723. He returned to his native city in

1720; but here his merit having attracted envy rather
than recompense, he was induced to accept of the office of
parish minister of Kaufbevem in 1723 In the same year
he published a memoir De Vita et Scriptts CI. Etrtngeri,
Augs, 8vo His reputation having been at length ostab-.
lished by these learned works, in 1731 he. was- electfti a
member of the Academy of Sciences at Berlin

, .inJ^ soon
aftervTB'Hs he was invited to Aujjsburg to fill the honour-

able situation of pastor and senior minister oi tne clinrclj

of St Ulric. He published in the same year three disserta-

tions relating to the history of philosophy, under the title

of Otium Vindelicum sive MeUiematum Hutorico-philosn-
phicoTum Triya, Augsburg, 1731, 8vo. Besides several

smaller dissertations on biography and literary history,

printed at different times, and which he afterwards collected

in his Miscellanea, he published at Ulm, in 1737, h'tue

Zasdtze verschiedener Verrnhehrungen, <fec.,. ra rf<r« kurtzen

Fragen aus der philosophischen Hislone, 7 vols. 12mo.
This work being a history of philosophy in question and
answer, contains many details, especially in the department
of literary history, which he has chosen to omit in his

greater work on the same subject. He was forced by the

booksellers, in opposition to his own opinion, to adopt tt&

erotematic method, which at that time had been rendered

popular by the writings of Hubner and Eambach.
In 1741, at Leipsic, appeared the first volume of his

great work, Hietona Cniica PhilosophicB, a mundi iticuna-

bulis ad nostram usque cetatem d^dutta. Four other

ponderous quartos, completing the first edition of this

elaborate history, followed in 1744. Such was the success

of this publication, that the first impression, consisting of

four thousand copies, was exhausted in twenty-three yeara,

when a new and more perfect edition, the consummation
of the labours of half a century devoted to the history of

philosophy, was in 1767 given to the world in six volumes
quarto. The sixth volume, consisting entirely of supple-

ment and corrections, is applicable to the first as well as to

the second edition. Of the merits of this work we shall

speak in the sequel

His' attention, however, was not wholly occupied by this

stupendous undertaking. The following books would of

themselves have been sufiicient to exhaust the industry of

any ordinary author :

—

Pinacotheca Scriptorum nostra cetate

litens illustrium, Jic, Ausgbvirg, 1741-55, folio, in five

decades Ehrentempel der Deutschen Gelehrsamheit in

welchem die Bildnisse gelehrtej Manner unter den Deutschen

aus dem XV., XVI., und XVII. Jahrhundert aufgestellet,

und ikre Geschickte, (be., entworfen sind, Augsburg, 1 747-49,
4to, five decads. InstUritiones Bistonce Philosophiar,

Leipsic, 1747, 8vo, second edition, ibtd, 1756 ; a third

has been published since Brucker's death, with a con-

tinuation by Professor Born of Leipsic, in 1790. Mis-
cellanea HisCorue Philosophic^ Lilerarioe Criiicce olim spar-

sim edita, nunc utu> faice collecta, Augsburg, 1748, 8vo.

Erste Anfangsgrunde der philosophischen Geschichte, als em
Austug seiner grossem Werke, zioeyte Ausgabe, Dim, 1751,
8vo. He likewise superintended and corrected an editioo

of Luther's translation of the Old and New Testment, with

a Commentary extracted from the writings of the English

theologians, Leipsic, 1758-70, folio, six parts. His death

ensued before the completion of this work, which has sinca

been accomplished by Teller. He died at Augsburg in

1770 ; and he may bo added to the catalogue of Huetius,

to prove that literary labour is not incompatible with sound
health and longevity. (See Saxii Onomasticon ; Biographie
Universelle ; Gesner's Isagoge.

)

It is only by bis writings on the history of philosophy

that Brucker is now known in the literature of Europe.

In this study his great work forms an important era, and
even at the present day it is the most extensive and elaborate

upon the subject. It is, however, a work of which the

defects are great, and its errors have been important in

their consequences, in proportion to the authority it has

acquired. We shall, therefore, hazard a few general observa-

tions pn the defects which chiefly detract from the perfectioa

and utility of ihe CriHcal History, of Philosophy.
.

If Brockcr bad carried into this study a penetration equal to Jil»

diligence, and had bi3 geni-xal coinprehejiaioD of the scope and
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nature of the subject corresponded frltl] the elaborate minuteness

of his details, he would have left us a work which might have had
6ome pretensions to be considered as a rational history of liuman
opinion. He lived, however, at a period when these difterent

qualities were only beginning to be conjoined, and when as yet the

history of philosophy had been written merely as a chronicle of the

passing theories of individuals and sects. To give to the science

of history a regular and connected form, and to arrange the narra-

tive of successive events, and still more of successiv'e opinions,

according to the relation they bear to principles of established

influence, was an attempt of which few in that age had any con-

ception, and of which Brucker certainly had none. In civil history

It was then believed that the historian had fulfilled all the duties

of his oCBce if he strung together the events which were known or

believed to have occurred, in good language, and garnished them
rccasionally by a few general reflections on the absolute motives of

human action. A very different notion is now held of the functions

of the historian. He who at present attempts to write the history

of any country must reflect, before he begins, what were the chief

occurrences in that history, and what were the revolutions which
the manners and constitution of that particular nation have under-
gone. He must bear with him, from the commencement to the
-•onclusion of his laboui's, a constant impression that every occur-

rence should be more or less considered, not only as it took place,

and as it bore an influence on contemporary affairs, but as it may
have remotely contributed to the events, and the opinions, and the
character of succeeding times. But if this be true in regard to the
histories of particular nations, it is evident that, by now much
the traces of ojiiuions are more light and evanescent than those of
events, by how much the speculations of philosophers whose
writings have either perished or come down to us mutilated and
obscure are more diflicnlt to be appreciated in their causes, and
connections, and consequences, than the actions of warriors and
statesmen,—by so much the more is it necessary in philosophical

than in civil history to combine reasoning with erudition, and to

Bubstitute the researches of the philosopher for the details of the
chronicler. History and philosophy are two difTerent things ; and
he who would write' the history of philosophy must excel in both.

Bacon had long ago required this union, and had pointed out the
manner in which the historian of literature shouia endeavour to

establish those principles of connection which constitute the soul

and chai-m of such a liistory ; how, by detecting the union of effects

and causes, he might be enabled to determine the circumstances
favourable or adverse to the sciences ; and how, in short, by a
species of enchantment, he might evoke the literary genius of each
different age. The fulfilment of this plan was, however, far beyond
the capacity of Brucker, and was an undertaking of which he^'adevea
no conception. Better qualified by nature and education for amas-
sing than arranging materials, ho devoted his principal, attention

to a confused compilation of facts, leaving to others tl'.eir applica-

tion, the discovery of their mutual connections, and the formation

of the scattered fragments into a whole.

The merit of his great work consists entirely in the ample
collection of materials. The reader who would extract any rational

view of the progress of opinion must peruse it with a perpi-tual

commentary of hrs own thoughts. Ho will find no assistance from
his author lu forming any general views, or in tracing the mutual
dependencies of the ditronnt parts of the sulyect. Brucker has dis-

covered the fountains of hisfory,- but he has made us drink of them
without purifying the draught. Even in this respect his merit has
been greatly overrated. Vast as is the body of materials which he
has collected, we are always missing those very things which wo
might reasonably have expected would h.ave been the first objects

of !> rational inquirer, and we are continually disappointed of the
information we are most anxious to acquire. The idle and slavish

attention which he has bestowed on previous compilers has fre-

quently diverted him from the study of the original authors
themselves. Quoting the passages of the ancients from others, or

trusting pcrhajis to the reference of an index, he has frequently
overlooked those very testimonies which could have given us the

most authentic knowledge of the opinions or characters of ages
ani individuals. He has often presented the autliorities he has
adduced, mutilated or misapplied ; and this either from not having
sufficiently studied these jiassage*' in their general connection with

the system they illustrate, or from having been unable to withdraw
them from the obscurity in which Ihcy were involved. He has

shown no critical sagacity in distinguishing the spurious from the

autlientic, or in balancing the comparative weight of his authorities.

Ho has frequently transcribed where he ought to have explained

the words of the original authors ; and, without taking into account

the different value of the same terra in difTerent nations and ageS;

he has left us to apply. a doubtful or erroneous meaning to words

which might have been easily rendered by other expressions, and

to suppose a distinction in the sense where there only existed -

difTerenco in the language. The glaring errors, even, which occ?.-

Eionally occur in his expositions of the Grecian philosophy, while

thev are inconsislent v"'- any critical kuowled;;e of ti^e touj;ue,

would make us suspect that he was in the tatit of relying on the
treacherous aid of translations. In short, if we knew nothing more
of the ancient philosophers than what we acquire from Brucker,
we should be often obliged to attribute to them opinions so obscure,
or so absurd, that we must either believe ourselves wrong in the
interpretation, or be unable to comprehend the cause of all the.
admiration and reverence they have received.

He has discovered little skill in his analysis of the different
systems of philosophy ; and the confusion of what is essential and
principal with what is accidental and subordinate clearly evinces
that these abridgments were thrown together while acquiring, in
detail, a knowledge expressly for the purpose, instead of being the
consummation of a long and familiar meditation on the subjects in
all their modifications and dependencies. He has dwelt with the
most irksome minuteness on every unimportant and doubtful
circumstance in the lives of the philosophers ; but he has too often
overlooked the particular and general causes that produced an
influence on the destinies of their philosophy. The aphoristic
method which he has adopted prevents him from followinrr a conse-
cutive argument throughout its various windings. The most
convinci g re.isoning in his hands loses much of its demonstration
and beauty; and every ingenious paradox comes forth from his
alembic a mere caput mortutim,—a residue from which every finer

principle has been expelled. Where the genius of the philosopher
is discovered more in the exi)ositiou and defence than in the original

selection and intrinsic staljility of his tenets, Brucker has not
found the art of doing justice both to the philosopher and to his
opinions, or of conveying to the reader any conception of tho
general value of the original. This last defect, it must, however,
bo acknowledged, is more or less inseparable from every abstract of
opinions, where it is always necessary to separate in some degree
wdiat is essential to the subject from what is peculiar to the man.
He has relieved the sterility of his analysis by none of the elegancies
of which the subject was susceptible. "Without any pretension to
purity, his diction is defective even in precision ; aud his sentences,

at all times void of harmony and grace, are abrupt, and often

intricate in their structure. (\V. H.)

BRUGES (in Flemish Bkugge), a city of Belgium,

the capital of West Flanders, is siturited in tho midst of a.

fertile plain, intersected by the canals- of Ghent, Oslend,

and Sluys, in 5V 12' N. kt. and 3" 13' E. long. It

is, in a direct line, about 7 miles from the sea, 12 miles E.

of Ostend, 2i N.W. of Ghent, and GO miles in the same
direction from Brussels. The history of Bruges dates from
about the 3d century of the Christian era. In the 7th it

had emerged into importance ; and its corporation of

weavers, which afterwards in its best days numbered 00,000
men, was already highly renowned in the time of Charle-

magne. In the 9th century Bruges became subject to the

counts of Flanders, who resided there, and made the cily

one of the mo.<t populous and wealthy in Europe by tli&

great advantages and immunities which Ihey offered tO'

merchants and manufacturers. The inhabitants guarded
with the most jealous care the privileges which they sonic-

times received and sometimes exacted from their rulers, and
not unfrequently rose in arms for their difencc. Though
Bruges, and Ghent, and other Flemish towns owned x
common lord, their interests were never identified, and
they seldom let an opportunity pass of doing each other

as much injury as possible. In the middle of the 14th

century Bruges passed by marriage into tlie hands of the

dukes of Burgundy, under whom it reached the highest

point of its prosperity. The magnificence of the Flemish

court was such that no European monarch could equal or

approach it. When the wife of Philip the Fair of France

visited Bruges at the beginning of the 14th century,

"There are hundreds here," she exclaimed, "who have mora
the air of queens than myself ;

" and to such an extent was
this extravagance ultimately carried that Charles V. was
obliged, in the 16th century, to repress it by severe sump-

tuary laws. In 1430 Philip the Good, duke of Burgundy,

instituted at Bruges the chivalric order of the Golden
Fleece, a compliment to the town, no small portion of

whose prosperity arose from its wooUcii trade. In the 14th

and 15th centuries, Bruges was the chief emporium of the

cities of the Hanseatic league ; and iiit: chants from every

quarter of tlie world found there a ready market for their-
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goods. The argosies of Venice and Genoa came laden

with the produce jf the East ; ships of every nation took

in and discharged their cargoes at the quays ;
the ware-

houses were filled with bales of wool from England, and

with silk from Persia. Not the least famous of the manu-

factures was that of tapestry, in which the people of Bruges

acquired great skill a century before the looms of Beauvais

or the Gobelins were set up. The prosperity of Bruges

was undiminished till it passed under the dominion of the

hoiise of Hapsburg, For a violation of some of their

prerogatives, the inhabitants imprisoned the Archduke

Maximilian in 1488, and a terrible vengeance was inflicted

upon the town for this outrage. Its trade was transferred

to Antwerp, and its ruin was ultimately completed by the

religious persecutions of the bloody duke of Alva at the

end of the 16th century. Such of the inhabitants as

escaped with their lives fled to England and introduced

into that country many of the arts and manufactures which

they and their forefathers had cultivated with success for

many generations. In more modern times the town has

frequently suffered from the effects of war. In 1704 it

was besieged by the Dutch, and in 1708 and 1745 it was

captured by the French. The contrast between theBruges

of the 15th century and the Bruges of recent times is as

striking as it is painful. As Wordsworth says—
•' la Bruges town is many a street

Whence busy life hath fled,

Where, without liurry, noiseless feet

The gra^'-grown pavement tread."

The great circumference of the city, its numerous squares

and streets, and the number and magnificence of its

public buildings, all attest its former importance ; while

the comparative absence of commercial activity, and the

general air of desolation, bear witness to its present insig-

nificance. Its trade has, however, considerably revived

during the present century, and its great advantages in

canal and railway communication, its spacious docks and

excellent quays, and the great fertility of the surrounding

country, are once more restoring it to its high place among
cities. Of the public buildings of Bruges the most remark-

able are the Church of Notre Dame, containing a sculpture

of the Virgin and Child, said to be by Michel Angelo,

effigies in copper of Charles the Bold and Mary of Bur-

gundy, who are buried in the church ; the cathedral

of St Sauveur, built of brick, but internally the hand-

somest church in Bruges, with some fine pictures by Hem-
ling (or, more correctly, Memling.^see Athenxum, No.

2513) and Peter Porbus , the hospital of St John, a chari-

table instit\ition, where sick persons are attended by the

sisters of charity ; the exchange, which is the oldest in

Europe ; the courthouse, a fine building, partly on the

site of the old palace of the counts of Flanders ; and the

Hotel de Ville, a small but handsome edifice, dating from
1377 and restored in the present century, in the niches of

which there were formerly statues of the old counts of

rianders, which were destroyed by the French revolutionists

iu 1792. The belfry-tower in the great square, of which
Longfellow sings so finely, is the most beautiful structure

of the kind in Europe, and its chimes are the best in

Belgium. It was erected at the end of the 14th century,

and is still used for communicating the alarm of fire by a
fl.ig or a light to all parts of the city. In this same square
ij a house in which Charles II. resided during his exile from
England. Among the conventual establishments the most
important are the B(jguinage and the English nunnery. The
town is likewise well provided with the means of education.

There is a medical school, to which is attached a museum
of natural history and a liotanical garden. For the
liigher departments of .schnol training there is an excellent
t>''>eM!eum, annually subsidized by Government, besides a

theoio-ical seminar^, a school of navigation, and an insti-

tution for the deaf and dumb and blind. The academy ol

painting is in a very flourishing condition, and oflfers many
advantages to the student, as instruction is given gr.atis-in

drawing and architecture. The public library in the town-

hall contains upwards of 15,000 volumes.. The charitable

institutions of Bruges are both numerous and well organized.

They are all the more necessary, that the number of persona

in the city requiring support is unusually great. In the

poorhouse alone there is accommodation for nearly 600

individuals, and it is almost always completely filled. The

most important manufacture in Bruges is that of lace. The

other manufactures consist of linens, woollen and cottoi<

goods, soap, leather, tobacco, starch, pottery, and bells.

There are also some small breweries and distilleries, and

dyeing and bleaching establishments ; and ship-building

is also carried on. The exports from Bruges comprise the

products of the rich agricultural district that surround?

the town ; the imports include metals, dyewoods, wines,

fruits, oil, cotton, and wool. Despite the number of canals,

the inhabitants of Bruges are very ill supplied with water

for domestic purposes ; every house is accordingly provided

with a tank or butt to receive rain-water. The quantity

collected in the public tanks is distributed through the city

in pipe.s. Of the canals the largest is that to Ostend, wiue

and deep enough to allow vessels of 500 tons to pass up

from the sea. The ramifications of these canals intersect

the city in all directions, and are crossed by upwards oi

fifty bridges, whence the name of the town is derived.

Population in 1838, 44,374; in 1846,49,308; in 1851,

50,C98, in 18G6, 40,819.

See Weale's Bruges el SiS environs, 1865 ; Gilliodtsvan Severen,

UlnvcnUiirc dis archives de la ville dc Brui/cs, 3 vols.

BRUMATII, or Bkumpt, a town of Lower Alsace, in

the ciivle of Strasburg, on the River Zorn. It has acasfle

and mineral wells, and occupies the site, of the ancient

Bruoomagus. Population in 1871,5619.

BRUNCK, Richard Francois Philippe (1729-1803),

a French scholar, was born at Strasburg, 20th December
1729. He was educated at the Jesuits' college at Paris,

but having early entered the public service, he soon forgot

his Latin and Greek. . At the age of thirty lie returned to

his native town and resumed, his studies, paying special

attention to Greek. The nature of the office which beheld

put considerable sums of money at his disposal, which he

expended in ])ublishing editions of the Greek classics. The
first work which he edited was the Aniholofjla Gnecu, in

which his innovations on the established mode of criticism

startled European scholars ; for wherever it seemed to him

that an obscure or difficult passage might be made intel-

ligible and easy by a change of text, he did not scruple to

make the necessary alterations, whether the new reading

were supported by manuscript authority or not. With the

assistance of Schweigh.auscr, then an unknown youth, he

next brought out editions of the Greek dramatists, charac-

terized by the same peculiarities as the Anthologia, and

ultimately the Gnomici Pocla; Grcvci. In 1781 he pub-

lished an edition of Virgil, for which he was pensioned

by the French king. At the outbreak of the French

Revolution, in which he took an active part, he lost his

pension, and was reduced to such extremities that he was

obliged to sell a portion of his library. In 1802 hia

pension was restored to him, but too late to prevent the

sale of the remainder of his books. He had brought out

an edition of Plautiis m 1788, and was in the act of

republishing it when he died, June 12, 1803.

BRUNDUSIUM, or Bkundisiu-m. See Bkindisi.
'

BRUNEL, IsAMD^RO Kingdom (1806-1859), one oi the

most distinguished civil engineers of the age, was born nt

Portsmouth, April 9, 1806. He was the only s'.>u of Sir
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Ware Isambard Brcinel, Irom wbotn he inherited some rare

intellectual gifts, and to whom he owed his first education.

From his earliest years he took an eager and intelligent

interest in all the plans and undertakings of his father, who
had then just completed the construction of the remarkable

block machinery at Portsmouth. He displayed in child-

hood singular powers of mental calculation, great skill and

rapidity as a draughtsman, and a true feeling for art.

After attending some private schools, he was sent at the

age of fourteen to Paris, to study mathematics, and to

recover his knowledge of French. From November 1820

to August 1822 he studied at the College Henri Quatre;

and in holiday intervals he used to visit the engineering

works going on in Paris, and send his father drawings and
descriptions of them. In 1823 he entered his father's

office as assistant-engineer, just at the time when the project

of the Thames Tunnel began to occupy the attention ol Sir

Isambard ; and from 1825, when the work was begun, till

1828, when it was stopped by an irruption of the river, he

displayed a singular energy, inventiveness, and power of

application in that struggle of science against natural

obstacles on a vast scale. He had even then the power,

which distinguished him in later years, of doing almost

without sleep for many nights when work was pressing.

During the later part of the contest which ended by a

second irruption in January 1828, he was both nominal

and actual resident engineer of the Thames Tunnel. Left

for nearly two years writhout regular professional occupa-

tion, Brunei employed himself in scientific researches, enjoy-

ing intercourse with Babbage, Faraday, and other friends.'

in November 1 829 he sent in designs and plans for the

projected Suspension Bridge over the Avon at Clifton,

in consequence of objections raised by Telfovd, the referee

of the bridge committee, Brunei's plans were rejected.

But on a second competition, early in 1831, he sent in a

new design, and this was accepted. Brunei was appointed

engineer to the trustees, and the works were begun in 1836.

Delay had been caused by want of funds, and from the

same cause the works were afterwards suspended for some
years, and were not completed during Brunei's lifetime. In

March 1833, Brunei, at the age of twenty-seven, attained

one of the highest professional positions by his appointment

as engineer of the newly-projected Great Western Railway.

For several years his energies were taxed to the utmost by
the conflict with obstructive landowners and short-sighted

critics ; but he showed himself equal to the occasion, not

only as a professional man, but as a persuasive negotiator.

For solidity of construction and for skill and beauty of

design the Great Western Railway, though one of the first

made in England, holds a very high place. Among the

triumphs of the engineer are the Hanwell Viaduct, the

Maidenhead Bridge, and the Box Tunnel, at the time the

longest in the world ; and, on extensions of the line, the

great bridges at Chepstow and Saltash. The now notorious
" battle of the gauges " took its rise from Brunei's introduc-

tion of the broad gauge on this line. In 1846 he resigned

his office as engineer of the Great Western Railway. In
IS-ll he had recommended the adoption of the Atmospheric
System on the South Devon Railway, but after a year's

trial this system was abandoned. The last and greatest of

Brunei's railway works was the Royal Albert Bridge of the

Cornwall Railway, crossing the River Tamar at Saltash.

This work, sanctioned by parliament in 18-15, was con-

structed between 1853 and 1859. In addition to the ardu-

ous labours of railway engineering, Mr Brunei had taken a

leading part in the systematic development of ocean steam

navigation..^ As early as October 1835 he had suggested,

to the amusement of the directory of the Great Western
Railway, that they should "make it longer, and havu a

•teamhoal to gj from Bristol to New York, and call it the

Great ^\'estern." 'ine project was raKen up, and the
" Great Western " steamship was designed by Brunei, and
'built at Bristol under his superintendence. It was much
longer than any steamer of the day, and was the first

steamship built to make regular voyages across the
Atlantic. While the vessel was building a controversy was
raised about the practicability of Brunei's scheme, Dj
Lardner asserting dogmatically that the voyage could no?
be made, and backing his assertion with an array of figures.

His view was widely accepted, but the work went on,
and the voyage was accomplished in 1838. A greater

work was at once undertaken, and the " Great Britain"

was built. This was the first large iron steamship, the

largest ship afloat at that time, and the first large ship in

which the screw-propeller was used. She made her first

voyage from Liverpool to New York in August and Sep-
tember 1845 ; but in the following year was carelessly run
upon the rocks in Dundrum Bay on the coast of Ireland.

After lying there nearly a year without material damage
she was got ofi" and was employed in the Australian trade.

Brunei soon after began to meditate a vaster project still,

the construction of a vessel large enough to carry all the

coal required for a long voyage out, and if coal could not

be had at the out port, then to carry enoiigh also for the

return voyage. It seemed to him, further, that a great

increase of size would give many advantages for navigation.

During his connection as engineer with the Australian Mail
Company he worked out into a practical shape his concep-

tion of a "great ship ;" and in 1852 his scheme was laid

before the Directors of the Eastern Steara Navigation

Company. It was adopted, the projectorwas appointed

their engineer, and after much time occupied about con-

tracts and specifications, the work was begun .in December
1853. Immense difficulties in the progress of construction

catJsed ' delays from time to time. The operations of

la'unching was several times attempted in vain;. but at

length the.gigantic vessel, the now familiar " Great F.a.'itern,"

was got afloat (31st January 1858). Much remained to

be done to complete the ship ; and her engineer, over-

worked and worn out with the worry of the launching

processes, broke down and did not live to see her sail on
her first voyage. In addition to the great works already

described, Brunei was employed in the construction of

many docks and piers. The first of these was the

ilonkwearmouth Docks, for which he niade the designs in

1831. The construction, after a new design, was begun in

1634. He was afterwards engaged in works of the same
kind at Bristol, Plymouth, Briton Ferry, and Brentford,

and on a pier at Milford Haven. He was a zealous

promoter of the Great Exhibition of 1851, and was a

member of the committee on the section of machinery and
of the building committee. He paid much attention to the

subject of improvement of large guns, and designed a

floating gun-carriage for the attack on Cronstadtin the

Russian war (1854); he also designed and superintended

the construction of the hospital buildings at Renkioi, cii

the Dardanelles (1855). The genius, energy, and industiy

of Brunei in his profession were not more remarkable
than the high moral tone which characterized his whole life,

and the fascinating qualities which gave him immense per-

sonal influence, and made him the delight of the social

circle. With single-hearted truthfulness he devoted him-
self to his chosen work ; he was singularly free from pro-

fessional jealousy, and was always ready to commend
and help others. With robust health, which he enjoyed
through many years, he had the two invaluable qualities of
good spirits and good temper. In his relations with bis
subordinates he was considerate and kindly, at the same
time that he demanded faithful service acccr -n to a high
standard. He cared nothing for popularity. i!le enjoyed
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the beauti".* o; a tine landscape, and v.-a» aii enthusiastic

loTor of the fine arts. Ifr the course of bis busy life he

several times went to Italy and Switzerland , and in

1S17 he bought a small estate in Devonshire, to make his

home there. The pressure of business, however, did not

allow him to spend much of his time in the country. In

18.30 Brunei was elected F.R.S., and he was afterwards a

member of many other scientific societies. In 18.57 the

hor.orary degree of D.C'.L. was conferred on him by the

university of Oxford. In July 183C he married ; he left

two sons and a daughter surviving him. For the sake of

his health he spent the wintci of 1858-59 in Egypt, return-

ing to England in May. He was on board his " great

ship" on the 5th September 1S59, and the same day was

attacked with paralysron The ship sailed on her first

voyage on the 7th, and her great projector passed away on

the 15th of the month. His remaiua were interred in Kensal

Green Cemetery. In 1870 appeared The Life of I. K.

Brunei, C.E., by his son Isambard Brunei, of Lincoln's

Inn, chancellor of the diocese of Ely. (w. l. r. c.)

BRUNEL, Sir Marc Isambap.d (1769-1849), was
born at Haqueville, in Normandy. His family had for

several centuries held a respectable station in the pro-

vince, living as farmers and small landowners on the estate

on which he was born, and numbering among its members
Nicholas Poussia He was educated at the seminary
of St Nicaise at Rouen, with the intention of his enter-

ing holy orders ; but his predilection for the physical

sciences was so strong, and his genius for mathematics and
mechanics so decided, that, on the advice of the superior

of the establishment, he was removed to follow a more
congenial career. His father then, destined him for the

naval service, which he entered on the appointment of the

Marshal de Castries, the minister of marin;, and made
several voyages to the West Indies. In this position,

although only in his seventeenth year, his mechanical
talents developed themselves actively on many occasions,

and he surprised his captain by the production of a sextant

of his manufacture with which he took his observations.

On his return to France in 1792, he found the Revolution
at its height, and like all who entertained royalist principles,

ha was compelled to seek safety in emigration. He effected

his flight with considerable difficulty, and found refuge in

the United States of America, where, driven by necessity

to the exercise of his talents as a means of support, he
followed the bent of his inclination and became a civil

engineer and architect. His first engagement was on the
survey of a tract of land near Lake Erie ; he then became
engaged in cutting canals, and was employed to erect an
arsenal and cannon foundry at New York, where he applied
several new and ingenious machines. His hitchly orna-
mental design for the House of Assembly at Washington
was rejected, as being inconsistent with the simplicity of a
republic; ho was, however, engaged to design and super-
intend the construction of Bowery Theatre, New York,
since destroyed by fire, the roof of which was peculiar and
original.

The idea of substituting machinery for manual labour in
the making of ship.s' blocks had long occupied his mind

;

and, in 1799, having matured his plans, he determined to
visit England. Earl St Vincent yas at that time at the
head of the Admiralty, and after the usual delays and
diflicullies, which were ultimately overcome chiefly through
the powerful influence of his steady friend and patron
^arl Spencer, aided by the recommendation of Brigadier-
General Sir Samuel Bentham, who at once perceived and
appreciated the merit of the machines and the talent of the
inventor, the system was adopted, and the machinery
erected. The construction of the machines was entrusted
^a Mr Henry Maudalay, whom Brunei had selected with

true discrimination, and by whom he was ably assisted.

The beautiful simplicity of these machines, their perfect

adaptation to their various purposes, and, notwithstanding
the recent advances in mechanics, their continuing for

nearly half a century in active work, without any improve-
mcnts having ever been suggested, must rank them as

among the most complete and ingenious pieces of mechanism
ever invented.

The block machinery was completed in 180C, and it was
estimated that the economy produced by it in the first yeai

was about £24,000, two-thirds of which sum was awarded
to the ingenious inventor, who was soon after engaged b)

the Government to erect extensive saw-mills, on improved
principles, at Chatham and Woolwich. He there suggested

modifications of the systems of stacking and seasoning

timber, which were afterwards carried into effect. Some
time previously, he had invented the ingenious little

machine for winding cotton-thread into balls, which, simple

as it may at first sight appear, has exercised great influence

on the extension of the cotton trade.

He found time also to invent an instrument for combin-

ing the use of several pens, so as to produce simultaneously

a number of copies of a manuscriptf* a simple and portable

copying-machine ; and a contrivance for making the small

boxes used by druggists, which had been previously

imported in large quantities from Holland. A nail-making

machine also occupied his attention ; and he discovered

the system of giving the efflorescent appearance to tinfoil,

by which it was fitted for oniamental purposes. Among
other more important improvements may be mentioned
that of cutting veneers by circular saws of large diameter,

to which is mainly due the present extensive application of

veneers of wood to ornamental furniture. About the year

1812 he had devised a scheme for making shoes by
machinery ; and, under the countenance of the dnke of

Y^ork, the shoes so manufactured, in consequence of their

strength, cheapness, and durability, were introduced for the

use of the army ; but at the peace in 1815, manual labour

becoming cheaper, and the demand for military equipments
having ceased, the machines were laid aside.

Steam navigation also attracted his attention, and he

became deeply interested in establishing the Ramsgate
steam vessels, which were among the first that plied success-

fully on the River Thames ; and on board of them it is

believed that the double engines were first used. About
this period, after much labour and perseverance, he induced

the Admiralty to permit the application of steam for towing

vessels to sea, the practicability of which he had strenuously

urged. The experiments wire tried chiefly at his own
expense ; a small sum in aid had been promised, but it was

eventually withdrawn before the completion of the trials,

the Admiralty considering the attempt " too chimerical

to be seriously entertained." He introduced various im-

provements in the steam-engine, and for nearly ten years

persevered in the attempt to use liquefied gases as the

source of motive power, in which ho was ably assisted by
his son. The necessary experiments were most laborious,

and needed all 'the persevering energy and resources of a

mind deternlined not to be foiled ; in spite, however, of

his efforts,' after a great sacrifice of time and money, the

plan was abandoned.

The whole power of his mind, however, was for many
years concentrated on one great object, the construction of

the tunnel for communication from shore to shore beneath

the bed of the River Thames. It is said that the original

idea occurred to him, as applied to the Neva at St Peters-

burg, in order to avoid the inconvenience arising from the

floating ice,—a plan which he offered to the Emperor Alex-

ander, on the occa.'iion of his visit to England in 1814.

Undismayed by -jrcvious si^'na) failrres in "lie attempt



B R U— B R U 399

to construct a tunnel beneath the Thames, Brunei, confident

in his own powers, persevered, and in 1824, under the

auspices of the duke of Wellington, who always entertained

a favourable view of the practicability of the scheme, a

company was formed for its execution ; and after numerous
accidents and suspensions of the works, this great and
novel undertaking was successfully accomplished, and the

tunnel opened to the public in the year 1843.

In the prosecution of the work he received great assist-

ance from his son, Isambard Kingdom Brunei, and in a

scientific point of view the construction of the tunnel will

be regarded as displaying, at the same time, the highest

professional ability, an amount of energy and skill rarely

exceeded, and a fertility of iuvention and resources, under

what were deemed insurmountable difficulties, which will

secure to the memory of Sir Isambard Brunei a high posi-

tion among the engineers of England.

He received the order of the Lt'gion d'Honncur in IS'29,

and the honour of knighthood in 1841. He was a cor-

responding member of the French Institute, and a fellow

of the Uoyal Society. He joined the Institution of Civil

Engineers in the year 1823, and constantly attended the

meetings, took part in the discussions, and promoted the

seciety's interests by every means in his power.

He was unafTectcd and simple in his habits, and possessed

indomitable courage, perseverance, and industry ; whilst

his benevolence constantly prompted him to kindly and

Considerate actions. His labours had so seriously impaired

his health, tha. for some years after the completion of the

tunnel he was unable to mix in active life. He died on

the 12th of December 1849, in his Slst year. (See Richard

Beamish, Memoirs of Sir Marc Isambard Brunei, 1862.)

BRUNELLESCHI, Fii.irro, (1377-1446), one of the

greatest Italian architects, the reviver in Italyof the Roman
or Classic style, was born at Florence in 1377. His father,

a notary, liad destined him for his own profession, but

observing the boy's talent for all sorts of mechanism,

placed him in the guild of goldsmiths. Filippo quickly

became a skilled workman, and, eagerly desirous to e.xcel,

perfected himself in tlie knowledge of' sculpture, perspec-

tive, and geometry,—whatever, in short, was useful for tlie

architectural art, to which he found himself attracted. He
designed some portions of houses in Florence, and in 1401

ho was one of the competitors for the design of the

gates of the baptistery of San Giovanni. He was unsuc-

cessful, though his work obtained praise, and he soon after-

wards set out for Rome. He studied liard, and resolved

to do what ho could to revive the older classical style,

uhich liad died out in Italy. In 1407 he returned to

Florence, just at the time when it was resolved to attempt

the completion of the cathedral church of Santa Maria del

Fiore. Brunelleschi's plan for eftccting this by a cupola

was approved, but it was not till 1419, and after innumer-

able disputes, that the work was finally entrusted to him.

At first he was hampered by his colleague Ghiberti, of

whom ho skilfully got rid. Ho did tot live to see the com-
jjletion of his great work, and the 'intern on the summit
was put up not altogetlicr in accordance with the instruc-

tions and plans left by him. The great cupola, one of the

triumphs of architecture, exceeds in some measurements

that of St Peter's at Rome, and has a more massive and
striking appearance. Besides the masterpiece BruneUeschi

executed numerous other works, among the most remarkable

of which are the Pitti Palace at Florence, and the churches

of San Lorenzo and Spirito Santo, and the still more elegant

Capella dei Pazza. He died in 1446, and was buried in

the great church of Santa Maria. See ARCHiTKcrTURE,

vol. ii. p. 436.

BRUNET, Jacques Charles, the eminent bibliographer,

.

•was boru at Paris in 1780. and died in 1867 He wo? the

son of a bookseller, and at an early age ' began the study
which occupied the whole of his after life. In 1802 ha
printed a supplement to the Dictionnaire Bibliographiqvt

of Duclos and Cailleau, and in 1810 there appeared the
first edition of his chef-d'omvre, the Manuel dv, Libraire.

With the exception of a few pamphlets and minor disserta»

tiong, Brunet published nothing bej'ond successive editions

of his great bibliographical dictionary, which had come to

be'; recognized as the first book of its class in European
literature. The last (fifth) edition in six volumes was
completed in 1865.

BRUNI, Leonardo (1369-1444), author of the Histori;

of Florence, was an eminent scholar of the 15th century.

He was born at Arczzo, and is generally known as L.

Aretino. He was secretary to the papal chancery under
Innocent YII. and John XXII. From 1427 to his death
in 1444 he was chancellor to the republic of Florence. He
was buried at the expense of the state in Sta. Croce, where
his laurelled statue is still to be seen. His Histori/ of

Florence comes down to 1404.

BRtJNN, the capital of the Austrian margraviate of

Moravia, is situated for the most part between two hills at

the confluence of the Schwarzawa and the Zwittawa, 69
miles N. of Vienna and 115 W.S.W. of Prague, with both

of which it is connected by railway. Ijat. 49° 11' 89" N.,

long. 16° 39' 35" E. On one of the hills 'known as the

Spielberg stands the castle of the same name, which has

long been used as a prison, and is famous for its connection

w ith the patriotic Silvio Pellico, who was confined within its

walls for about eight years. The old town, which is com-
paratively small, still retains some of its fortifications, but

most of them have given place-to promenades. Its streets

are narrow and crooked but well-paved, and it contains

many of the most important buildings in the city. Exten-

sive suburbs have grown jip around it, and since 1849 form

portions of the same' commune. There are fine public

gardei.i and a largo park known' as the Augarten,

presented to the town by the Emperor Joseph II. The
Rathhaus, which dates from 1511, has a fine Gothic portal,

and contains several interesting antiquities. The eccle-

siastical buildings comprise the cathedral of St Peter^s,

situated on the lower hill ; the fine Gothic church of St

James, built in the 15th century, with its iron tower

added in 1845, and a remarkable collection of early typo-

graphy ; the church of the Augvstine friars, dating from

the 14th century; that of the Minorites with its frescoes, its

holy stair, and its Loretto-house ; the bishop's palace

;

a splendid Jewish synagogue ; and several monastic estab-

lishments. As the capital of the province Briiun is the

scat of the chief legal and mditary courts, and thus

possesses various official edifices, the old Jesuit convent

having been turned into barracks. It is also the scat of a

Roman Catholic bishop and of a Protestant consistory. Its

educational and benevolent institutions comprise a theo-

logical seminary, a gymnasium, several academies and
schools, an agricultural society, a botanic garden, an
infirmary, an orphanage, a blind asylum, a deaf-mute

institution, a lunatic asylum, and several hospitals, of

which the most inijiortant is the great hospital of St Anna.

The national museum for Moravia and Silesia, though com-

paratively poor, must also be mentioned. Briinn is one of

the chief seats of the woollen manufacture in the Austrian

dominions, and the centre of a largo- miscellaneous trade.

Considerable quantities of silk and cotton goods are manu-
factured, as also leather, paper, tobacco, oil, and sugar.

There are also steam-flour-miUs, engineering works, and
breweries. There is a remarkable viaduct in the immediate

neiglibourhood of the town. Briinn probably dates from

the 9th century. In the 11th it was bestowed by Duko
Wratislas II. on his son Otto. Briinn is a place of great
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strength, and held out successfully against -ieges—in 1428

by the Hussites, ia 1467 by King George of Bohemia, in

1645 by the Swedish general Torstenson, and in 1742 by

the Prussians. In 1805 it was the headquarters of Napo-

leon before the battle of Austerlitz. Its population in 1869

was 73,771.

BRUNO, St, the founder of the Carthusian order of

monks, was bom at Cologne about the year 1030. He
was educated at Cologne, and afterwards at Rheims, where

he was appointed to superintend the studies in all the

chief schools of the diocese. Many of his pupils afterwards

became distinguished, and in the number was Pope Urban
II. In 1084, after some disputes with Manasses, the

archbishop of Rheims, he retired with six companions into

the desert of Chartreuse, where he built an oratory, with

cells at a little distance from each other. ' Six years after-

wards he went to Rome, where Urban II. pressed him to

accept the archbishopric of Reggio. He declined the

honour, and withdrew into the solitudes of Calabra, where

he died October 6, 1101. He wrote treatises on the

Psalms and on some of the Epistles, but none of his works

ere extant. His canoni2ation took place in 1514. (See Mrs
Jameson's Legends of the Monastic Orders, 124-134;
Butler's Lives nf the Saints, voL ii. 592.) This saint is not

to be confounded with others of the same name,—the

bishop and apostle of the Prussians ^970-1008), and the

great archbishop of Cologne (925-968).

BRUNO, QloBDANo, the most genial and interesting

of the Italian philosophers of the Renaissance, was bom at

Nola about the year 1548. Little is known of the life of

this knight-errant of philosophy ; the very date of his birth

rests in obscurity. What we do know is attractive enough
to render it matter of regret that the materials should be so

scanty. In his fifteenth year he entered the order of the

Dominicans at Naples, and is daid to have composed a

treatise on the ark of Noah. Why he shonld have submitted

to the bonds of a discipline palpably unsuited to his fiery

and Tehement spirit, we cannot telL He soon found the

restraints intolerable, and became an outcast from his

church and a wanderer on the face of the earth. His

opinions with regard to some of the Romish mysteries

seem to have been too liberal to find toleration with so

strict an order as that of St Dominic. He was accused

of impiety, and after enduring persecution for some years,

he fled from Rome about 157G, and wandered through

various cities, reaching Geneva in 1577. The home
of Calvinism was no resting-place for him, and he tra-

velled on through Lyons, 'Toulouse, and Montpellier,

arriving at Paris in 1579. Everywhere he bent his irre-

pressible energies to the exposition of the new thoughts

which were beginning to effect a revolution in the thinking

world. He had drunk deeply of the very spirit of the

Renaissance, the determination to open his eyes and see for

himself this noble universe, unclouded by the mists of

authoritative philosophy and church tradition The
discoveries of Copernicus, which were unhinging men's
minds and teaching them to look upon their little world in

1 new light, were eagerly accepted by him, and he used
them as the lever by which to push aside the antiquated

system that had come down from Aristotle, and which was
loaded with the weight of that great thinker's name. For
Aristotle, indeed, he had a perfect hatred. Like Bacon and
Telesius he infinitely preferred the older Greek philosophers,

who had looked at nature for themselves, and whose specula-

tions had more of reality in them. He had read widely and
deeply, and in his own writings we come across many ex-

pressions familiar t.o us in earlier systems. Yethisphilosophy
is no edecticisr tie owed something to Lucretius, some-
thing to the Stoic nature-pantheism, something to Anaxa-
goias, to Ueiaclitos, to the Fythacoreans, and to the Neo-

platonists, who were partially knownto him ; above all, h»
i.ad studied deeply and profoundly the great German thinker

Nicolas of Cusa, who was indeed a speculative Copernicus.

But his own system has a distinct unity and originality

;

it breathes throughout the fiery spirit of Bruno himself.

Bruno had been well received at Toulouse, where he had
lectured on astronomy ; even better fortune awaited him at

Paris. He was offered a chair of philosophy, provided he
would receive the Mass. He at once refused, but was
permitted to deliver lectures. These seem to have been
altogether devoted to expositions of a certain logical system
which Bruno had taken up with great eagerness, the A it

Magna of Raymond Lully. With the exception of a

comedy, II Candelajo, all the works of this period are

devoted to this logic. The most important of them is the

treatise De Umbris Idearum. It has seemed to many a
curious freak of Bruno's that he should have so eagerly

adopted a view of thought like that of Lully, but in reaUty it

is in strict accordance with the principles of his philosophy.

Like the Arabian logicians, and some of the scholastics,

who held that ideas existed in a threefold form,

—

ante res, in

rebus, and post res,—he laid down the principle that the

archetypal ideas existed metaphysically in the ultimate unity

or inteUigeuce, physically in the world of things, and
logically in signs, symbols, or notions. These notions wera

the shadows of the ideas, and the Ars Magna furnished

him with a general scheme, according to which their rela-

tions and correspondences should b« exhibited. It supplied

not only a memoria technica, but an organon, or method
by which the genesis of all ideas from unity might b«

represented intelligibly and easily. It provided also a

substitute for either the Aristotelian or the Ramist logic,

which was an additional element in its favour.

In the train and under the protection of the French ambas-

sador, Michel de Castelnau, Bruno passed over in 1583 ta

England, where he resided for about two years. He wai

much disgusted with the bmtality of the English manners,

which, he paints in no flattering colours, and he found is

Oxford pedantry and superstition as rampant as at Geneva,

But he indulges in extravagant eulogies of Elizabeth, and

he formed the acquaintance at London of Sir Philip Sidney.

Fulke GreviHe, and other eminent EnglishmetL At Oxford

he was allowed to hold a disputation with some leamec
doctors on the rival merits of the Copernican and so-callec'

Aristotelian systems of the universe, and, according to hi:

own report, had an easy victory. The best of his worki

were written in the freedom of English social life. Th«
Cena de le Ceneri, or Ash Wednesday conversation, devoted

to an exposition of the Copernican theory, was printed in

1584. In the same year appeared his two great metaphy*
sical works, De la Causa, Principio, ed Una, and Di
rinfiniio, Universo, e Mondi ; in the year following the

Eroici Furori and Cabala dtl CavaUo Pegaseo. It

1584 also appeared the strange dialogue, Spaccio delle.

Bestia Trionfante, or Expulsion of the Triumpham
Beast, an allegory treating chiefly of moral philosophy,

bat giving at the same time the very essence and

spirit of Bruno's philosophy. The gods are represented ai

resolving to banish from the heavens the constellations,

which served to remind them of their evil deeds. In theii

places are put the moral virtues. The first of the thre«

dialogues contains the substance of the allegory, which,

under the disguise of an assault on heathen mythology, ij

a direct attack on all forms of anthropomorphic religion.

But in a philosophical point of view the first part of tta

second dialogue is the most important Among the mora)

virtues which take the place of the beasts are Truth, Prtt»

dence. Wisdom, Law, and Universal Judgment, and in th*

'explanation of what these mean Bruno unfolds the vi^ry

inner essence of his system. Truth is the onit^ aD(i,
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substance which underlies all things ; Pradence or providence
is the regulating power of truth, and comprehends both
liberty and necessity ; Wisdom is providence itself in its

supersensible aspect —in man it is reason which grasps the

truth of things ; Law results from wisdom, for no good law
13 irrational, and its sole end and aim is the good of man-
kind ; Universal Judgment is the principle whereby men
are judged according to their deeds, and not according to

their belief in this or that catechism. Mingled with his

allegorical philosophy are the most vehement attacks upon
the established religion. The monks are stigmatized as

pedants who would destroy the joy of life on earth, who
are avaricious, dissolute, and the breeders of eternal

dissensions and squabbles. The mysteries of faith are

scoffed at. The Jewish records are put on a level with the

Greek myths, and miracles are laughed at as magical tricks.

Through all this runs the train of thought resulting naturally

from Bruno's fundamental principles, and familiar in modern
philosophy as Spinozism, the denial of particular providence,

the doctrine of the uselessness of prayer, the identification

ill a sense of liberty and necessity, and the peculiar defini-

tion of good and eviL Altogether the Spaccio, as it is the

most popular, is the most characteristic of Bruno's works.

In 1586 he returned to Paris with Castelnau, but was
soon driven from his refuge, and we next find him at

Marburg and Wittenberg, the hpadquarters of Luther-

anism. There is a tradition that here or in England he
embraced the Protestant faith ; nothing in his writings

would lead one to suppose so. Several works, chiefly

logical, appeared during his stay at Wittenberg. In

1588 he went to Prague, then to Helmstadt. In 1591

he was at Frankfort, and published three important

metaphysical works, De Triplici Minimo et Mensura ; De
Monade, Numero, elFi^ura; De Immenso et Innumerabili-

bus. He did not stay long at Prague, and we find him ueikt

at Zurich, whence he accepted an invitation to Venice. It

was a rash step. The emissaries of the Inquisition were

on his track ; he was thrown into prison, and in 1593 wa-t

brought to Rome. Seven years were spent in confinement.

On the 9th February 1600 he was excommunicated, and
on the 17th was burned at the stake.

As has been said, for an estimation of Bruno's philosophy,

the most important works are the two Italian dialogues

and the three last-mentioned Latiu treatises. It is not an

easy matter to put his opinions into small compass, for the

general form of exposition adopted'by him, the dialogue,

imposes a certain looseness on his own mode of thinking.

To Bruno as to all other great thinkers, the end of

philosophy is the search for unity. Amid all the varying

and contradictory phenomena of the universe there is

something which gives coherence and intelligibility to

them. Nor can this unity be something apart from the

things ; it must contain in itself the universe, which

develops from it ; it must be at once all and one. This

unity is God, the universal substance,—the one and only

principle, or causa immanens,—that which is in things

and yet is distinct from them as the universal is distinct

from the particular. He is the efficient and final cause of

all, the beginning, middle, and end, eternal and infinite.

By his action the world is produced, and his action is the

law of his nature, his necessity is true freedom. He is

living, active intelligence, the principle of motion and
creation, realizing himself in the infinitely various forms

of activity that constitute individual things. To the

infinitely actual there is necessary the possible ; that which

determines involves somewhat in which its determinations

can have existence. This" other of God, which is in truth

one with him, is matter. The universe, then, is a living

cosmos, an infinitely animated system, whose end is the per-

fect realization of the variously graduated forms.

4—16

The unity which sunders itself into the multiplicity o/

things may be called the monas monadum, each thing
being a monas or self-existent, living being, a universe in
itself. Of these monads the number-is infinite. The soul
of man is a thinking monad, and stands mid-way between
the divine intelligence and the world of external things.

As a portion of the divine life, the soul is immortal. Its
highest function is the contemplat'on of the divine unity
discoverable under the manifold of objects.

Such is a brief summary of the principal positions of
Bruno's philosophy. It seems quite clear that in the
earlier works, particidarly the two Italian dialogues, he
approached more nearly to the pantheistic view of things
than in his later Latin treatises. The unity expounded £tt

first is simply an anima mundi, a living universe, but not

intelligent. There is a distinct development traceable

towards the later and final form of his doctrine, in which
the universe appears as the realization of the divine mind.

The Italian works of Bruno, formerly exceedingly rare, have beea
collected and published in two volumes, by A. Wagner, 1830. Aa
edition of the Latin works was begun by Gfrdrer in 1834, but iiasnot
been completed. The most complete monograph on him is that by
C. Bartholmess, 2 vols. 1846-17 ; the most recent life is that by
Domenico Berti, 1868. The best systematic account of his philo-

sophy is that by Carriere, Philosophische li'clta^ischauung cUr
Jieformationsxit, 1847, pp. 411-494. The relations between his
philosophy and tnat of Cusanus are treated in Clemens, 0. Bruno und
Xicolaus iwi Ciisa, 1847. An English translation by Morehcad (not,

as is generally supposed, byToland)of the Spaeao is dated 1713.

It was probably printed before that time, and it is now excessively

rare. Toland translated the preface to De Clnfinito ,- it is found
in his Posihumous Works. There is a French translation of part

of the SpcKcio, Lt Cul Refonni, 1 750. Lassou has translated De la

Causa into German, 1S72, with introduction and notes.

The earlier hterature with regard to Bnmo is copious; it will ba
found in Bayle, Buhle, and Tenuemann. (R. AD.)

BRUNSWICK (German Braunschweig), a duchy and
state of Northern Germany, forming part of the new
German Empire, and included in the Prusso-German
ZoUverein. It consists of three larger and five smaller

portions of territory lying mainly between 51° 38' and
52° 28' N. lat, and between 9° 20' and 11° SC E. long.

The principal part, containing the cities of Brunswick,

Wolfenbiittel, and Helmstedt, is situated between Hanover
and Prussia, to the S.E. of the former, and has its surface

diversified by hill and plain. The part containing Hols-

minden and Gandersheim extends eastward from the Weser
to Goslar, and is intersected by branches of the Hartz

Mountains. The Blankenburg portion lies to the S.E. of

the two former, between Prussia, Anhalt, and Hanover,

and is traversed by the Hartz. Of the smaller portions

some form enclaves in Hanover and others in Prussia.

Brunswick has an area of 1424 English square mile^

and is divided into six circles, comprehending thirteen

cities, and between four and five hundred smaller towna
and villages. Besides the cities already mentioned the most

important are Schoningen, Seesen, and Schoppenstedt

The population was in 1812, 309,527; in 1852, 271,208,

in 1861. 281,708; and in 1871, 311,175. Of the last

number 302,989 were Protestants, 7030 Roman Catholics,

and 1171 Jews. The proportions in the political divisiooa-

were as follows :

—

Brunswick ...

Wolfenbiittel

Helmstedt ...

Holzminden
Gandersheim
Blankenburg.

Extent
in squaie
miles

209
294
304
221
212
184

1424

18S4.

61,232
50,423
41,155
41,290
39,277
19,855

253,232

18«7

82,828
59,454
52,023
42,129
,43.430

22,928

302,792

187L

90,845
60,739
53,705
41,581
42,322
22.523

811,716
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Brunswick also possesses in Prussian Silesia the princi-

pality of Ools, which from 1647 to 1792 belonged to

Wurtembcrg. A portion of the Hartz Mountains is

common to Brunswick and Hanover, and is consequently

known as the Communion-Hartz, Various minor arrange-

ments have been made with Prussia for the more convenient

organization of this district since the formation of the new
German empire. The highest point of the mountains in

the Brunswick territory is the Wormbcrg. 3230 feet in

height. The principal^ rivers by which the duchy is

watered are the Ocker, the Wcser, the Aller, and the Lcine.

The lower parts of the country are generally fertile and
well cultivated ; the higher are mostly covered with forests

of fir, oak, and beech. A^very extensive improvtment has

been efifected in the <:ircle of Helmstedt by the draining of

the Dromling swamp, and the rectification of the courses of

the Aller and the Ohre. Of the whole duchy 32'7 per cent.

is arable, 27'3 consists of meadow and p;isture, and 31'8

is under wood. Agricultural and pastoral pursuits con-

stitute the principal employment of the inhabitants ; and

the peasant class are usually well to do. The principal

articles of cultivation are grain, potatoes, beetroot, flax,

hops, and fruits.' The growing of tobacco, which was
formerly of great importance, is now very limited. In

1870 tjiere were in the duchy 25,344 horses, 83,558 head

of cattle, 386,757 sheep, 75,016 swine, 39,167 goats,

55,829 geese, and 8385 bee stocks. The mineral wealth of

the country, which is chiefly derived from the Hartz

Mountains, consists of copper, lead, iron, gold, silver,

sulphur, coal, salt, and alum. In 1807 the total yield of

coal was 219,400 tons, of iron ore 58,400, of pig-iron

143,000, of cast-iron 1584; the copper amounted to 383
tons; the lead to 710, and the vitriol to 1339. The
manufactures, which are comparatively small, comprise

(besides the preparation of the ores) spinning, weaving, and
brewing. The principal iron-works are at Piiibeland, Wieda,
Delligsen, and Oker ; and the chief centres of general

industry are Brunswick and Schoniugen. An active trade

is carried on by means of the extensive railway communic\i-

tion with the rest of Germany.
The educational institutions comprise two ecclesiastical

seminaries, an anatomical and surgical college, an architec-

tural school at Holzniinden, an agricultural school at

Schijppenstedt, 5 gymnasiums, 25 burgher schools, and
upwards of 400 village schools, besides several important

establishments in the capital (see below). There is an ex-

tensive lunatic asylum at Konigsluttcr, opened in 1 865.

According to the constitution of 1832, which has been

frequently modified, the Government is an hereditary mon-
archy, with a legislative assembly of representatives. These

are cho.sen, by the law of 1851, twenty-one by those citizens

who pay the largest amount of taxes, ten by the towns,

three by the clergy, and a certain number by the communes.
They hold office for six years, one-half going outlriennially

;

and when they are not in session, they are represented by
a standing committee of seven members. In the federal

council the dncl^y has two votes, and it sends three deputies

to the imperial diet. The ducal contingent, which still

wears its famous black uniform, forms part of the 10th

federal army corps. The state is the proprietor not oidy

of a large proportion of the mines and forests in the duchy,

but also of its railways From these sources it derives a
considerable part of its revenue, which in recent years has

been augmented by the farming out of lotteries. By
the budget for the period 1873-5, the annual receipts

were fixed at 7,429,400 marks, or £371,470. The total

debt, which had been mainly incurred for the forma-
tion of the railways, amounted to 05,400,000 marks, or

£3,270.000.
The people of Brun»wi»V nte, with comparatively few

exceptions, of Saxon race. The country people speak
dialects of Low German, while High German is employed
by the educated classes in the cities.

The more immediate ancestor of the house of Brunswick
was Henry the Lion, who, in the 12th century, held the
united duchies of Bavaria and Saxony ; but having refused
to aid the Emperor Frederick Barbarossa in his wars with
the Pope, he was, by decree of the diet in 1180, (iejirived

of both duchies, and only left the possession of -his allodial

domains of Brunswick and Liineburg. His grandson, Otlio,

was invested in 1235 with these domains as a fief of the
emi)ire, and thus became the first duke of Brunswick. The
two principalities, which had been severed were united by
Ernest the Confessor, but on his death in 1546, tliey were
again divided between his two son.^ ; the elder (or rather his

son Augustus) receiving Bruns^vick-\VolfeDbiittel, or Bruns-
wick, and the younger Erunswick-Liineburg, or Hanover.
The ducal residence, which had before been at Wolfeii-

biittel, was in 1754 removed to Brunswick by Duke Charles.

His successor, Duke Charles William Ferdinand, married
Augusta, daughter of George III. of England He com-
manded the Prussian troops at Auerstadt in 1806, and soon
after died of the wounds he had received in the battle.

His possessions were immediately seized by Napoleon,
and formed part of the kingdom of Westphalia till after

the battle of Leipsic, when the duchy was restored to its

rightful possessor, Frederick William, youngest son of the

preceding duke This pr.ince fell at the head of his troops

at Quatre Bras, and was succeeded by Charles Frederick,

the elder of his two sons,who, being at that time a minor,
was placed under the tutelage of George lY. of England,
then prince-regent. The duke entered on the exercise of

his authority in October 1823, but in consequence of a re-

volution m 1830 was obliged to abdicate in 1831 in favour

of his brother William, the present duke. During tlic long

reign of duke William many important changes have taken

place in the internal organization of the duchy, and most
of them have been in the direction of greater civil liberty.

Of great moment was the establishment of a new criminal

code in 1840; and publicity of parliamcnt,ary discussion,

the freedom of the press, the introduction of jury-trials

in criminal cases, and the legitimation of Christian-Jewish

marriages were secured in 1849. In 1851 military service

was recognized as binding on all, and the election of

members of parliament was placed more directly in the

hands of the people. In 1864 the Stolgebiihren, or taxes

paid to the established clergy on the occasion of a baptism,

a marriage, or a burial, were made no longer leviable on
Jews, Roman Catholics, or other dissenters. The intro-

duction of the German commercial code was eflcctcd in

1864, and freedom of trade was introduced in the same year

Treaties of mutual inheritance exist between the houses of

Hanover and Brunswick ; and should the present duke,

who is still unmarried, die without issue, the duchy will

pass to the house of Hanover. The ex-duke, to whose sons

the right would first have descended, died childless at

Geneva in August 1873. He had spent his life in jiitiabU

devotion to certain hobbies, the most remarkable of which
was the collection of valuable diamonds. His various

treasures were bequeathed to the city of Geneva, but the

will is disputed by the present duke.

Brunswick, the capital of the above duchy, is situ-

ated on the Ocker, 37 miles ES.E. of Hanover by rail, and

52 VV.N.W. of Magdeburg, in 52° 16' N. lat. and "lO" 32' E.

long. In spite of the numerous alterations cfiected during

the present century, the city is still of an antiquated appear-

ance, and is for the most part contained within the limits

of its old fortifications. These, which were dismantled in

1797, have given place to a regular circle of gardens and

promenades, which rank among the finest in Germany.
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The ducal palace is a bandsunie mudern structure, erected

since 1865, when the most of the previous building, which

only dated from 1831, was destroyed by fire. The famous

Quadriga of Bielschel, which perished at the. same time,

iias been replaced by a copy by Howald. Among tne ten

or twelve churches in the town the most important are

the cathedral of St Blaise, built by Henry the Lion in

1173; St Magnus's, which is the oldest, dating from

1031 ; St Andreas, with a spire 318 feet high ; and St

Catherme's, a building of the 13th century. The educa-

tional and charitable institutions of Brunswick are numerous

and important. Of the former may be mentioned the

Collegium. Carolimtm, founded in 1745, the great United

Gymnasiums (which include the former commercial gym-
Tiasiuro, the Martineum, and the Catherineum), the Medico-

Chirurgical College, and the Academy of Forestry ; while

among the latter are a deaf and dumb institution, a blind

asylum, an orphanage, and various hospitals and infirmaries,

fhere are also two public libraries, a museum, a theatre,

and several scientific societies. A monument, 60 feet high,

to Duke Frederick William, who was slain at Quatre Bras,

gives its name to Monuments-Platz, and another to the S.E.

of the town perpetuates the memory of Schill and his com-
panions. Tho trade of Brunswick, formerly restricted by
obsolete legislation, is gradually increasing. The principal

articles of manufacture are coarse cloth and leather ; and, to

a smaller extent, gloves, papier-mach^, and paper wares. The
town has long been famous for a special kind of beer, called

Mumme, from the name of the Brunswick brewer who in-

vented it in 1492. In 1867 the population amounted
to 50,369, inhabiting 3487 houses, and divided into 10,850
families. In 1871 it had increased to 57,883.

Brunswick is saiJ to have been rouudi-d about BBl by Bniao, duke
•of Saxony, fioiu whom it was Darned Brxtnt/ti^s Vicus. Afterwards
'^nlai'ged aad fortified by flenry the Lion, it became one of the most
:Diportaiit cities of Nortljern Germany. For a long time its constitu.

tiou wa.s rather peculiar, as it consisted of five separato rcwclets, each
with its own walls and gates, its own council and lUlhbaus,—a con-
dition of which traces are still evident In the 13th century it ranked
among the finjt cities of the Hauseatic Uaj^ue, but it licver succeeded
40 obtaining imperial freedom. Alter this, however, it declined, in

consequence of the many divisions of territory amon)i; the branches
»f the reigning house, the jealousy of the neighbouring states, the
Thirty Years' War, and more recently the French occupation. In

1 830 it was the scene of a violent revolution, which led to the removal
•)! the reigning duke.

BRUNSWICK, a town of tho United States of America,
in Cumberland County, Maine, 27 miles N.N.E. of Portland,

on the right bank of the Androscoggin River, which, with
a fall of about 50 feet in half-a-mile, supplies a large

amount of water-power. Numerous industrial establish-

ments have been erect«d, the most important being a cotton
factory, flour-mills, and bleach-works. Tho lumber-trade,
which was formerly of great extent, has been in great
measure replaced by the building and owning of ships.

Besides possessing an excellent system of graduated schools,

Brunswick is the seat of Bowdoin College, founded in 1802,
and of the Maine Medical School, which dates from 1820.
The river is crossed by two bridges, one of which unites
the town with Topsham, and the other belongs to the Ken-
nebec and Portland railway. Population in 1850, 4927;
in 1870, 4687, or including the neighbouring village, 6136.
BRUNTON, Mrs Mabv (1778-1818), a novelist of the

early ipart of the 10th century, was born on the 1st

November 1778, in the island of Barra, Orkney. Her
father. Colonel Balfour, was a man of importance in the
island, and she received a very careful and eioellent educa-
tion. At the age of twenty she married the Rev. Mr
Brunton, minister of Bolton in Haddingtonshire, who in

1803 received a call to a church in Edinburgh. In 1811
Airs Brunton published anonymously her first novel, SeJ/-

i^mt^ol. 1 1 et once became very popular ; the first edition

was sold ofif in a monib, auu a second and third quickly
followed. The book was especially recommended by ita

high moral and religious tone , it was a novel with a
purpose. As a work of art, it cannot take a high place;
the plot IS extravagant and improbable, and the characters
have none of the charm of reality about them. The story
is constructed after the model of Clartssa, and contains the
usual virtnous heroine and vicious hero, with an unusual
number of abductions and mysteries. Her second novel,
DisctpltTK, was published in 1814, and was received with
equal favour. Mrs Brunton died on the 19th December
1818. An unfinished tale, Emnuline, was published after
her death by her husband, with a notice of her life.

BRUSHES AND BROOMS are implements composed of
a solid basis in which a tuft or tufts of hair or of vegetable
or other fibres are secured They are mentioned by various
ancient writers, as Homer, Sophocles, and Euripides.
Perhaps the earhest notice is the figurative " besom of

destruction " (Isa. xiv. 23). Brushes are of two kinds,
simple and compound The former consist of but one tuft,

ns hair pencils and painters' tools. The latter have mora
than one tuft. Brushes with the tufts placed side by side

on flat boards, as plasterers' brushes, are called stock-

brushes. The single tuft brushes, or pencils for artists, are

made of the hair of the camel, badger, goat, and other
animals for the smaller kind, and pig's bristles for the
larger. The hairs for pencils are carefully arranged so aa
to form a point in the centre, and, when tied together,

are passed into the wide end of the quill or metal tube
and drawn out at the other end to tlie extent reqiured.

The small ends of the quills having been previously mois-
tened, m drying contract and bind tho hair. A eimilai

effect 13 produced with metal tubes by compression.
Compound brushes are— first, set or pan-work / second,
drawn-work. Of the former, an example is the common
house-broom, into the stock of which holes are driQed of
the size wanted. The necessary quantity of bristles, hair,

or fibre, to fill each hole is collected together, struck on the
working bench at the thick ends, dipped into molten
cement chiefly composed of pitch, hound round with thread,

dipped again, and then set into a hole of the stock with a
peculiar twisting motion only to be acquired by practice.

In drawn-brushes, of which those for shoes, teeth, nails,

and clothes are examples, the holes are more neatly bored,

and have smaller ones at the top communicating with the
back of the brush, through which a bight or loop of wirs
passes from the back of the stock. Half the number of

hairs or fibres needed for the tuits to fiU the holes nra

passed into the bight of the wire, which is then pulled
smartK^ so as to double the hairs and force them into tho
loo{>-hole as far as possible. With allTjrushes, when the
holes have been properly filled, the ends of the fibres outside

ore cut with shears, either to an even length or such form
as may be desired. The backs are then covered with veneer
or other material to conceal the wire and other crudities

of the work. A process called trepanning is adopted with
some small brushes. The drawholes come out at some
inconspicuous part of the stock, and the hairs or fibres

having been properly secured, the holes are plugged up in

order to conceal them as much as possible.

The bristles used in this manufacture are imported
chiefly from Russia and Poland, and are sorted into black,

grey, yellow, white, and lilies. They vary in length, and
are separated by the workman striking a quantity held in

the hand smartly on a bench, the thick ends downwards.
He then applies them to a gauge to ascertain the lengths

of those that project, and, seizing them between his finger

and thumb, draws them out of the bundle and places them
with those of corresponding dimensions. They are sorted

according to thickneus by a process called " drangjog,"
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whish coiiSi3ts in passing them through a kind of conib,

which retains those that are too stout to go between the

teeth. By repeating this with finer combs the bristles can

be assorted to any number of sizes requirei Various other

Bubstancej are now used in place of bristles, and this

was greatly stimulated by thff scarcity of these during the

Russian war. In 1808 whalebone fibres were patented in

England for the purpose, and in 1810 twigs of broom,

mallow, rushes, and other shrubr^nd plants. In 1842 the

shafts of quills prepared and spht up, and in 1872 horn

and similar substances were used in the same way. The
latter are softened by steeping them in an infusion of sage

leaves or plants of that class, then flattened, rolled out,

and extended and moulded so as to dismtegrate them into

threads. In 1844 a brush was patented made of stiff fibre

end bristles, hard in one part and soft m another, so that

the softer parts should follow the harder, and take up what

the latter left. The same inventor also made "tooth-brushes

on the same pnnciple. The hairs of the squirrel, horse,

badger, bear, and other animals are also usedior brushes,

and those from the ears of cows and. from the ichneumoa,

ftm.ocgst others, for artists' pencils. When necessary the

bristles are bleached by sulphur or other chemical agents.

In the United States a kind of sorghum, or broom-corn is

extensively cultivated for the manufacture of brooms, and

especially by the Shakers of New York State. The seed

of the crop alone, it is stated, often paj^s the expense of

cultivation, being, when mixed with other corn, good food

(or cattle and horses.

One of the most important purposes to which brushes

kaTe beer, applied 'is that of sweeping chimneys. So far

back as 1789 John Ehn patented an arrangement of brushes

with this purpose in view He was followed at mtervals

by others, and the use of these machines having been found
practicable, the Acts 3 and 4 Vict c. 85, and 27 and 28
Vict. c. 37, put an end to the cruelties previously prac-

tised, prohibiting the employment of children tn sweeping
chTianeys.

Revolving brushes for cleaning rooms were patented in

181 1, and others have followed. In 1825 they were con-

structed to take the place of teazles for raising the wool or

pile of woollen and other cloths, and they are now used for

poi'pbing and other purposes in various manufactures. The
first patent in which they were applied to hair-dressing

appeiirsin 1362. The patented invention for sweeping and
cleaning roads by means of revolving brushes and other

contrivances are very numerous. The first appears in

Ifi99 It is that of Edmund Henmng for "a new engine

for .sweeping the streets of London, or any city or town."

No s;jBvification was enrolled, but the invention included

the loading and removal of the refuse " with great ease and
quickness." A long interval elapsed before anything
MTther was done in this direction, the next patent being
that of W. Ranyard, on 1st November 1825, which con-

sisted of a number of brushes mounted upon two rims or

pliu'ud upon an axis, which was raised on a vehicle or

barrow. Boase and Smith's followed in 1823, including
Rcrapi ng, sweeping, and watering. From 1 836 a succession
•f inventors follow each other rapidly, amongst whom
I'wi'ieutly appears "Joseph Whitworth." Some of the

t recent patenU are Greenwood's, 17th February 1873
;

' Miison's, 4th April 1874; Sinclair and Clayton's, 20th
K -uary 1875; Kitaon^ 2l8t April 1875. Many of
^cM inventions include the removal of the refuse, as well

• 'piog. Some propose watering in addition , but
simplest and most easily managed is that most com-

:.\j used, which scrapes or sweeps the mud and rubbish
iiu Hides of the road. A particular poiot in Mr Kitsoo's
ention seems to be to clear out the dust and mud from
tween the jointk of the paving stones.

An improvement ih bnisIimaHng was patented' in Ib^
by Timothy Mason, which consisted in cutting grooves Id

the stocks or bases of brushes instead of bonng holes,

the grooves increasing in 'Width from the outer surface.

The hairs or bristles are tied up into tufts or knots,'

dipped in cement, placed in the grooves, and wedged
tightly by the use of a blunt tool, which operation causes

the tufts to expand and hold firmly in the enlarged

recess. Various contrivances have been patented by
which brushes might be self-supplied with water,soap, paste,

paint, and the like, when in use, by means of receptacles

or pipes being £^tached to them for the purpose.

One ot the greatest advances in the brnshmaking of tfis

present day is the Woodbury macliine,.an American invena

tion for bunching, wiring, and inserting bristles in the

stock In this machine a metal comb of uniform thickness

IS tilled with bristles, holding them by the middle, bo that

ooe-half of the bristles appear above the surface of tha

comb, the other underneath. The comb thus charged
moves in guideways, and discharges the bristles from each

division successively into a channel in which, by an
ingenious contrivance, they are brought gradually into a
horizontal position and a proper quantity taken up to iorm
a tuft, which 13 moved along an incline. At the bottom of

this IS a hollow cylinder that does not enter, but is placed

firmly agamst the tuft hole in the brush stock. -A plunger

now acts upon the bristles. The end of the plunger i^

slotted crossways ; one slot receives the bristles, the other

a piece of wire The plunger is made to descend and
double the bristles into a loop at the middle. Other,

mechanism unwinds the binding wire from a reel, straighten?

the wire, and passes the propw quantity through the

enlarged upper portion of the slot, and at the same tima

cuts oflF the length required. The plunger now descends

further, receiving a rotatory motion on its vertical axis,

winds the wire by forcing it into the thread of a nut

at the lower portion of the cylinder, and fastens it round
the double end of the bunch. The end of the wire now
acts as a tap, cutting a female screw in the end of tha

block, whilst the upper end of the wire thread, by expand-

ing, acts as a pawl, ana prevents the unscrewing of the

tuft. This machme is described in the Scitntific American,

1872, p. 31, with iUustrations.

For further information on the subject of brushes, tha

reader will find the abridgement of specifications relating

to brushing and sweeping, published at the Patent Office,

a most useful mauuaL (j. j. l.)
,

BRUSSELS (French, Bruxellcs ; Flemish, Brussel ; Oer«

man, Brussel), capital of Belgium and of the province of

South Brabant, is situated on the small River Senne, about

50 miles from the sea, in 50° 51' N. lat., 4° 22' E. long!

It lies in the midst of a beautiful and fertile country, and
is picturesquely built on the top and sides of a hill, which
slopes down to the Senne. The general contour of the

old town of Brusiieb is pentagonal, and is well defined

by the boulevards, which occupy the site of the old forti-

fications ; but extensive additions have been made, especi-

ally to the east and south, and present a very irregular

outline

Brussels may be considered to consist of two parts, each

presenting characteristics peculiar to itself. The New
Town or upper part of the city is dry and healthy, and
contains a very large number of handsome buildings, both

public and pnvate. The lower part is the more ancient

and interesting of the two, but is damp, and in summer
unhealthy, from the exhalations of the river and the

numerous canals. In the former are situated nearly all the

public offices, the royal palace, the chamber of deputies,

the residence 'of the foreign representatives, and the prin-

cipal hotels. The latter contains the Hotel de Ville, and
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some of the best remains of tlie old Gothic architecture,

and is the seat of nearly all the trade and commerce of

the town. The facilities for commerce are very consi-

derable. Though the Senne ia not navigable itself, and

is in fact now (1876) in process of being arched over to

:;(Iord room for a new boulevard, it supplies water to some

of the canals that intersect the lower portion of the city.

By these canals Brussels communicates with the great

Belgian cities, Mechlin, Ghent, Bruges, and Antwerp on the

north, and Charleroi on the south. It further enjoys the

advantage of railway communication with France and

Germany, and the chief towns of the Belgian dominions.

The streets are for the most part well paved, well lighted,

and abundantly supplied with excellent jvater. There are

in me town innumerable fountains, some of which ata

handsomely ornamented with sculptures in stone and
bronze. Of these the best are Les Fontaines des Fleuves in

the Hotel do Ville, La Fontaine de Minerve in one of the

great squares, and the Mannekin-pu behind the Hotel de'

VUle. Some of the streets are macadamized, but the

majority of them are causewayed, while the Irottoirs are

either flagged or paved with flint-stones. In the new town

some of the streets are remarkably handsome ; they contain

a considerable number of shops and caf(is similar to those

of Paris, and form the chief promenades of the inhabi-

tants. In the old town they are for the most part narrow

and sombre. There are fourteen squares in Brussels,

many of which are used as market-places. Of these tL<;

Plan of Brussels.

Jargeet are the Place du Grand Sablon, the Place Royale,

and the Grande Place before the Hotel de Ville. In the last-

named square, surrounded for the most part with houses

that date from the time of the Spanish possession, the

Counts Egmont and Horn were beheaded in 1568, by
order of the duke of Alva, who surveyed the scene from

the windows of the Brood-Huys (otherwise Maison du Boi),

a remarkable specimen of Gothic architecture still extant.

In the Place de la Monnaie are the mint, the exchange,

and the great theatre. In the Place des Martyrs, the

heroes who fell in the Revolution of 1830 are interred. In

front of the palace is the Public Park, a fashionable summer
promenade, which covers an area of about 1 4 acres. It is

beautifully laid out with walks, adorned at moderate dis-

tances with groups of sculpture ; and as it is planted

-with trees which shade it from the sun, the grass is

always fresh and green. In the lower town is the AllCk

VcrtC; an equally fashionable promenade, which runs par-

allel with the Mechlin canal, having a triple row of linden

trees on each side, and leads towards the village of Lacken,

where, since 1815, the king has had a suburban castle.

Of the public buildings of Brussels the most remarkable

are the cathedral church of St Michel et Ste Gudule, the

Hotel de Ville, and the Palace of Justice, a modern erection.

The cathedral was built in 1010, and in it was held the

first chapter of the order of the Golden Fleece in 1535.

It contains a remarkable pulpit, and some splendid

specimens of stained glass. From its towers a fine view

of the surrounding country may he obtained. The Hotel

de ViUe, built in 1400, is profusely ornamented; it has a

tower 360 feet in height. The, other public buildings of

Brussels are for the most part handsome, but are quite
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nnintcresting. The principal hu3])ital3 -ore those of St

Peter and St John, which are both admirably managed,

and contain together about 1000 beds. The patients are

waited upon by the sisters of charity. As in all the large

Belgian towns, there is, besides two other nunneries, a con-

vent of Beguins, which formerly numbered 1 000 nuns. The
mass of the native population arc' Catholics ; but as the

Kuglish residents are very numerous, there are several Pro-

testant churches. The Jews have a synagogue at Brussels,

and hold their grand consistory there.

The number of charities in Brussels is very great ; of

these the most important are the Foundling Hospital, the

Orphan Asylum,- and the Soci(5t(5 Philanth'ropique, whose

object is to prevent mendicity. There are besides numerous

olms-houses, which annually give relief to about 35,000

persons. Some of these establishments are supported

entirely by subscription ; others of them are subsidized by

Government. Great attention is paid to the education of

poor children. The communal expense for public instruc-

tion amounted in 1873 to 858,150 francs. Among the

educational establishments are the gymnasium, the poly-

technic' school; the Royal Athenaeum, a Lancasterian school,

ond many public and private academies, besides the Free

University, which was founded in 1834 by a company
belonging to the liberal party. The number of students

lit the university amounted in 1874 to nearly 580; while

at the Royal Athenaeum the number in the same year was
"72. There is also a well-conducted veterinary and

agricultural school

Some of the societies of Brussels are very celebrated. The
Royal Conservatoriura of Music had 529 pupils on its roll

In 1874. The Royal Society was founded in 1769. Thegeo-

craphical establishment of Vandermaelen, instituted in 1 S 30,

is in a flourishing condition. The botanical garden is one

of the best in Europe, and there is also a large zoological

giirden. The Palais de I'lndustrie contains an admirable

xnuseum of natural history, and an extensive and valuable

collection of books and manuscripts, which is accessible to

the public. The number of books is 234,000, of which

2000 belong to the 15th century, while the manuscript

department, known as the Bibliotlicqne de Bourgogne, con-

tains about 22,000 MSS., many of which are beautifully

illuminated. From sixty to sixty-five thousand francs are

annually voted for the maintenance of the library.

Eminent literary men and others are sometimes allowed

to take books home, but the number to whom this privilege

is conceded never exceeds 100 atmually. There are

nujnerous printing and lithographic presses in constant

operation in Brussels, a large number of the former being

engaged in the republication of standard works that appear

in France.

The principal manufactures of Brussels are those of lace

and tulle, carpets, woollen, linen, and cotton fabrics,

jewellery, and articles of vertu. The most remarkable of

these is that of lace. The finer sorts of flax used in the

manufacture cost from £12 to X16 sterling per tb. An
English yard of this lace costs £8. The persons who spin

the thread work in rooms almost completely darkened, and
ire thus compelled to concentrate their attention ; and
the thread spun in this way is said to be finer and more
delicate than any that has hitherto been produced by other

means. Excellent carriages are made in Brussels two-thirds

cheaper than those of England, but inferior to them in

quality.

In 1837, the population of Brussels was 104,265 ; in

1846, 123,874 ; in 1849, 138,189 ; in 1850, 142,289 ; and
in 1873, 180,172. At the last date there were 365,404 in

the nine contiguous communes. In 1846. the houses in

the town numbered 13,563, and in 1866, 18,543.

Tie Iiietiirv of Brussels, though it does not date from so

remote a period as that of other Flemish cities, can still b«
clearly traced back to the 7th century. At that time St
Gery, bishop of Cambray, built a chapel on one of the

small islands in the river, and by his eloquence and piety

soon attracted a large congregation. The site being well

adapted for building, a hanilet soon sprung up, and speedily

became' a town, which in the llth century was walled io

and fortified. Though in commercial importance Brussels

did not at this time equal Ghent or Bruges) its traffic iit

cloth was very considerable, and its workers in iron and
steel were not surpassed by any in Europe. In the 14tb

century the various trades were incorporated into guilds,

who regulated the taxes and other financial matters of the

city, and drew up a code of municipal laws, in which the

principle of trial by jury was admitted. These arrange-

ments had scarcely been completed, when a dreadful fire

visited the city and nearly burnt it to the ground. At the-

end of this century a general persecution of the Jews iit

Europe took place. In Brussels, many of them were put

to death, and the value of the confiscated property amounted
to upwards of half a million sterling. At the beginning-

of the 15th century, Brussels was again visited by a destruc-

tive fire, from the effects of which it speedily recovered by
the patriotic exertions of its rulers, and soon became more
distinguished than ever as a seat of learning, art, and
science. In 1489, and again in 1587, it was visited by
the plague, which, on the former of these occasions, carried

off many thousands of the inhabitants. Its horrors were

enhanced by the ensuing famine, which lasted for four

years.

Brussels was highly favoured by Charles V., who oiten

resided in the city, and raised it to the rank of capital of

the Netherlands. Under his son Philip II. it became th&

centre of the great revolutionary movement, which resulted

in the independence of the United Province. In 1598
Brussels passed into the dominion of the Austrians, and
soon began once more to prosper. In 1695 the Frendi

under Marshal Villeroy besieged Brussels, but were obliged

to retire after doing much damage to the town ; and iii

1706 the city opened its gates to Marlborough. In 174&
it was again besieged by the French under Marshal Saxe,

and after a siege of three weeks was obliged to surrender.

In 1792 it fell into the hands of General Dumouriez, who
being soon after defeated at Louvain, evacuated Brussels

for a while, but again entered it in 1794. From that year

till 1814, it remained in the possession of the French, a»

capital of the department of the Dyle. On the fall of

Napoleon, Belgium and Holland were uflited into one-

kingdom under William of Nassau, and- Brussels was th»

seat of government alternately with the K\iguc. In 1830,

however, after a sanguinarj' conflict of four days in th&

streets of the city, the Belgians declared their independence;

and erecting their state into a separate kingdom, offered

the crown to Leopold of Saxe-Coburg, whose long, and

peaceful reign (1831-1865) contributed greatly to tu»

development of the resources of the country.

BRlfTON, a mafket-town of England, in the county of

Somerset, pleasantly situated in the valley of the iJnic,

about 10 miles S.S.W of Frome by rail. It has a town-

hall, a hexagonal market-cross, a grammar school, and

some manufactures of hair-cloth, woollens, and hosiery.

Population of hundred in 1871, 3701.

BRUTUS. The name of a distinguianed plebeian

family at Rome. The first who bore it was Lucius Juxuts

BuuTUS, one of the first two consuls, 509 b.c. According

to the legends, his mother was the sister of Tarquinias

"Superbus," the last of the Roman kings and at his

father's death, his elder brother had been put to death by

the reigning family in order to get possession of hb
wealth. Junius, the younger, owed his safety to his repated
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dalness of intellech (irLence his surname of Brutus), which

character, however, he had assumed with a view both to

his present Eeenrity and future revenge. The opportunity

came when Lucretia, wife of CoUatinus, was outraged by
Sextu3 Tarquinius ; and he took a leading part, together

with her husband and father, in expelling the family of

I lie Tarquinii from Kome. He and CoUatinus were there-

<ore elected consuls,—or rather praetors, which was the

original title. In a conspiracy formed afterwards for the

restoration of the banished dynasty, the two sons of Brutus

were found to be deeply implicated, and were executed by

sentence of their father, and in his sight. The Etruscans

of the cities of Veii and Tarquinii making an attempt to

restore Tarquinius to the throne, a brittle took place be-

tween them and the Romans, in which Junius Brutus

engaged Aruns, son of the deposed king, in single combat

on horseback, and both fell by each other's hands. The
Boman matrons are said to have mourned a year for him,

06 " the avenger of woman's honour," and a statue was
erected to him on the Capitol.

Many members of the family fose. to eminence in the

Republic, and are found, as plebeians, ranged on the

popular side. The most distinguished of these was Decius
Junius Brutus, consul, 325 b.c.

In later times came Marcus Junius BRUTtrs, a jurist

of high authority, considered as one of the founders of

Roman civil law, to whom Cicero dedicates his treatise

called Orator. His son, of the same name, made a uruiit

reputation at the Boman bar, chiefly by undertaking pro-

secutions, and from the vehemence and bitterness of his

speeches became known as "the Accuser."

Decius Junius Brutus first served under Julius Caesar

in Gaul, and afterwards commanded his fleet, and was held

by him in great honour and esteem. Nevertheless,

whether from patriotism or from lower motives, he joined

in the conspiracy against his patron, and, like his relative

Marcus Junius Brutus, was one" of his assassins. He
afterwards resisted the attempt of Antony to obtain

absolute power ; and after heading the republican armies

against him for some time with success, was deserted by
bis soldiers in Gaul, betrayed by one of the native chiefs,

and put to death by order of Antony, 43 B.c.

Best known of all is Marcus Junius Brutus, son of a

father of the same name (treacherously put to death by order

of Pompey during the civil wars), and of Servilia, sister of

Cato of Utica. Young Marcus was only eight years old

St his father's death, and was educated with great care by
his mother and uncles. He at first practised as an advocate.

In spite of his father's fate, he at first supported the cau.?e

of Pompey against Caesar, but was pardoned by the latter

after the victory of Pharsalia, and subsequently appointed

by him to the government of Cisalpine Gaul. His justice

end moderation won him great honour from the provincials

under his rule. Influenced probably by his friend Caius

.Cassius, he afterwards joined in the conspiracy against the

great dictator, and was one of the foremost in his assas-

sination. He maintained the cause of the republic by
seizing and holding against Antony's forces the province

of Macedonia, where lie was joined by Cassius. But at

Philippi they were defeated by Antony and Octavianus

Caesar, and rather than be taken prisoner, he fell on his

sword, 42 b.c. He was an earnest student through all

his active life, and is said to have been employed in his

tent, on the night before the battle of Pharsalia, in making
an abridgment of Pausanias.' He wrote several philoso-

phical treatises and some poetry, but nothing has survived.

He combined with thpse tastes the incongruous occupation

' "Is not the leaf turned dowD
Where I left reading '

"

Sbakesp. Jul. Cersar. Act iv. 8C. %. ..

of a money-lender, Cicero and King Arjotarzanes being
amongst his clients. His second wi/'e tras his cousin

Portia, daughter of Cato.

BRUTUS, or Brute, is asserted in the fabulous history

of Geoffrey of Monmouth to have been the grandson of

yEneas, and to have destroyed the race of giants in Britain,

to which he gave his name, founding there the city of New
Troy, afterwards London.

BROX, a city in the circle of Saatz, in the Austrian king-

dom of Bohemia, on the River Bila. It consists of an old
town, surrounded with walls, and three suburbs, and con-

tains, besides the courts and public offices of the circle, iiina

churches, three monasteries, a gymnasium, barracks, a

military college, and an educational establishment of

Piarists. Its inhabitants are partly engaged in the coal-

mines, and in the preparation of salts from the Scidlitz

waters in the vicinity. A battle was fought here in 1421

between the Hussites and Saxons; and in 1G46 the

Swedes captured the fort of Landswert, .now disniuntled.

Population in 1869 (including Taschenberg), 6102.

BRUY£RE, Jean de la. See La BRUvtEE.
BRYANT, Jacob (1715-1804), a writer on theological

and mythological subjects, was born at Plymouth in \l\f>.

His father had a place in the customs there, and was after

wards stationed in Kent, where his son was first sent to a

provincial school, whence he was removed to Eton. Here h«

appears to have remained till 1736, the date of his election

to King's College, Cambridge, where he took his degrees of

bachelor and master of arts in 1740 and 1744. Ho returned

to Eton in the capacity of private tutor to the duke of Marl-

borough, then marquis of Blandford ; and the good taste

which his pupil showed through life, iu the protection of

the fine arts, and in the pursuit of science, sufficiently demon-

strated the beneficial influence of his instructor's example.

In 1756 he went to the Continent as private secretary to

the duke of Marlborough, then master-general of the

ordnance and commander-in-chief of the forces in Germany

;

and he was rewarded after his return, for his various ser-

vices to the family, by a lucrative appointment in the

ordnance, which allowed him ample leisure to indulge his

literary tastes. Bryant died in his eighty-ninth year, on th«

14th November 1804, in consequence of a fall from his

chair while reaching up for a book in his library. He left

his library to King's College, having, however, previously

made some valuable presents out of it to the king and to

the duke of Marlborough. He bequeathed £2000 to th«

Society for the Propagation of the Gospel, and XIOOO for

the tise of the superannuated collegers of Eton School.

His princifial works are the New Syaem or Analysis of'Ancitnl

Mythology, wherein an attempt is made to divest traditioji of fabk,
and to roiiice truth to Us original purity, 3voIs. 4to, 1774-76, which

is fantastic and now wholly valueless ; An Address to Dr l^ieslley

on the Doarine 0/ Philosophical Necessity, 8to, 17S0; Vivdicim

Flavianee; Observations on the Poems of Thomas Howley, in which

the atdhcTiticiiy of these poems is ascertained, 2 vols. 12mo, 1781 ;

Treatise on the Authenlieily of the Scriptures, and the Truth of tli«

Christian Religion, 1792; Obscrmtions upon the Plagues ivflicted

upon the Egyptians, 8vo, 1794 ; Observations on a Treatise, entitled

Description of the Plain of Troy, by Mr de Chemlier, 4to, 1795.

A Dissertation eonecniing the War of Troy, and the expedition oftht

Greeks, as described by Homer, showing that no such expedition

w<u ever undertaien, and that no such city in Phrygia existed, 4 to,

1 796 ; Observations on the Vindication of Jlomcr, written Iry J.li S.

Morrill, Esi]., 4to, 1799 ; The Sentiments of Philo Judwus concern-

ing the Word of God, 8vo, 1797 ; Dissertations or. nanous Subjeetn

in the Old Testament.

BRYAXIS, a Greek sculptor, the contemporary of Scopas

and Praxiteles, with whom he took part in the sculptures

of the mausoleum at Halicarnassus, about 345 .B.c. Of his

ether woiks the following are mentioned ;—five colossal

liguresof gods at Rhodes, Bacchus {Liber Paler) at Cnidus,

a group of ./Esculapius arfd Hygeia at Megara, Apollo io

the grove of iJaphne at Antioch, a statue' of Pasiphae, and
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a portrait of Seleucua (it is not said which). On doubtful

authority he is also said to have been the sculptor of a

group of Jupiter and Apollo with a lion at Patara, and of

a statue of Serapis. Before his time there is no mention

of statues of vEsculapius or Serapis, and it is supposed that

the types which we now have of these deities were intro-

duced by Bryaxis. The statue of Apollo at Daphne

represented the god in his character of Musagetes, with

k>n" flowing drapery girt at the waist. The Bacchus at

Cnidus must have been similarly draped ; and altogether

Bryaxis seems to have showa^as much preference for

draped and mature forms as Praxiteles displayed for nude

and youthful 6gure3.
' BRYDGES, Sir Samuel Egeeton (1762-1837), a

miscellaneous writer, was born 30th November 1762. He
studied at Queen's College, Cambridge, and adopted the pro-

^fession of law. In 1790 he pers,uaded his elder brother that

their family were the heirs to the barony of Chandos, being

descended from a younger branch of the Brydges who first

held the title. The case was tried and lost, but Brydges

never gave up his claim, and used to sign himself Per legem

teme B. C. of S. (i.e. Baron Chandos of Sudeley). It has

been said that he underwent the labour of re-editing CoUins's

Peerage, for the sole purpose of inserting a statement about

lus supposed right In 1814 he was made a baronet, and

in i818 he left England. He died at Geneva in 1837.

Sir Egerton was a most prolific author ; he is said to have

written 2000 sonnets in one year. His first volume of

poems was published in 1 785 ; of his other numerous works,

including novels, political pamphlets, and bibliographies,

perhaps the most Important are Censura Lileraria, 10 vols.,

1805-9, and Autobiography, Times, Opinion^, and Con,-

temporaries of Sir S. E. Brydges, 1834.

BRZEZANY, a town of Austria, in Galicia, S.E. from

Lembergo n the River Zlota-Lipa, in 49° 30' 25" N. lat.

ftud 24" 41' 39' long. It possesses a- Roman Catholic, a

Greek, and an Armenian church, a castle, a convent, and a

gymnasium ; and it carries on a considerable manufacture

of' linen and leather. The population in 1869, including

'some contiguous villages, amounted to 9290.

BUBASTIS, the great name of the Egyptian goddess

Bast, supposed to hold the same pla:e in the Egyptian

Pantheon as Artemis or Diana. The triad of Memphis
consisted of three gods—Ptah or Vulcan, the Greek

Hephaistos ; Bast, the wife of Plah and mother by him of

Kefer-Atum, or "the good Tum;" and Sexet, formerly

called Pasht, the sister or antithesis of Bast. This last

goddess was also called Merienplah, or " the beloved of

Ptah."* Although the names of Bast, Sexet, and Merienptah

are written with different hieroglyphs, their types are exactly

alike, being that of a lion-headed goddess having on her

head the sun's disk entwined by an ura:us. Sexet and
Bast appear both to have personified fire acted upon by
Ptah, the cosmic demiurgos, and Vulcan. Owmg to the

pantheistic ideas prevalent in Egypt, Bast was identified at

times with Neith, the Egyptian Athene or Minerva, and
B&.thor, the Aphrodite or Venus. Her type and attributes were

also those of Tefnu or Daphne, the pupil or daughter of the

sun ; and it was probably from her relation to this goddess,

who, with her twin brother Su or Sos, represented the Apollo

and Artemis of the religious, and the Gemini, or Twins,
of the zodiacal system, that Bast was identified with Diana.

Ba.Mt was supposed to be the beneficent portion of the

ele/nentfire and the bringerof good fortune; her sister and
rival Sexet to represent the malevolent deity of the clement
and the bringer of ill-fortune. At a later period Bast has

the head of a cat substituted for that of a lion, and holds

in her hands a vase or situlus. About the time of the 26th
dynasty, figures of her, made of porcelain, abound,
representing the goddess seated and sometimes holding a

sistrum. Her local worship was principally carried on at

Bubastis, the modern Tel Basta. The Speos Artemidos, or

Sheik Hassan, Anxtata supposed to be Letopolis neat

Memphis. The cat was sacred to this goddess, and
mummies of this ammal are found at Bubastis, the Speoa
Artemidos, and Thebes, sometimes in bronze or wooden
figures in shape of the cat seated on a pedestal, carved in

form of the vase which was the hieroglyphic name of the

goddess. Connected with Bubastis were the Bubasteia oi

festival of the goddess, celebrated with great.pomp at tlit

city of Bubastus, and the largest and most important ii;

Egypt. The Egyptians flocked to it bj" water, accompanied
by music ; and as Tnany as 700,000 are said to have been
present on the occasion. A nome was also pamed after this

goddess, and the capital city called Bubastus or Bubastis

was on the site of the present Tel Basta on the Bubastite

branch of the Nile. In later times the canal of Necho
started from it to the Red Sea, and the adjoining lands were
given by Psammetichus to the Greek mercenaries. It. is,

however, mentioned in inscriptions of the earlier periods of

history, and was an important city. Taken by the Persians

under Memnon, its walls were razed, and it sunk gradually

in importance. The nome struck some bronze coins of small

size in th6 eleventh year of the Emperor Hadrian, 1'27

A.D., with a goddess holding in her hands a small animal,

possibly a cat. Many antiquities and remains are found
in the ruins of the city.

Brugach, Geogr. huchri/t, i. 138-236 -.Jablonsl;!, Paittk. JEgypt.,

iiL p. 68; Diodoius, i. 27 ; Herodot. ii. 67, 137-156; Rev. Arch. 1863,
1D5; Wilkinson, Mann, and Oust., iv. 277, v. 203.

BUCCANEERS, a band of piratical adventurers of

different nationalities united in their opposition to Spain,

who maintained themselves chiefly in the Caribbean Ses'*

during the 1 7th century.

The island of St Domingo was one of several in the

West Indies which had early in the 16tb century been
almost depopulated by the oppressive colonial policy of

Spain. Along its coast there were several isolated

establishments presided over by Spaniards, who were
deprived of a free and convenient market for the producs
of the soil by means of the monopolies imposed by the
mother country. Accordingly English, Dutch, and French
vessels were welcomed with eagerness, and their cargoes

readily bought. The island, thinned of its former in-

habitants, had become the home of immense herds of

wild cattle, which multiplied with great rapidity ; and it

became the habit of the hardy smuggler to provision his

ship at St Domingo. The natives still left upon the

island were skilled in preserving flesh by means of fire and
smoke at their little establishments called Boucans. The
adventurers learned " boucanning " from the natives ; and
gradually Hispaniola became the scene of an extensive and
Ulicit butcher trade. A sailor in those days when piracy

abounded was expert with his weapons, and was almost a
fighting man by trade. Spanish monopolies were the pest

of every port from Mexico to Cape Horn ; and the

seamen who had sailed the Caribbean were filled with a

natural hate of everything Spanish. The pleasures of 3

roving life gained upon them, while the monotony of in

routine was broken by occasional skirmishes with th<

forces organized and led by Spanish officials. Out of sucl

conditions arose the Buccaneer, alternately sailor and
hunter, even occasionally a planter,—roving, bold, not over>

scrupulous, not unfrcqucntly savage, with an intenst

detestation of the power and the representatives of Spain.

In the year 1625 indirect assistance and encouragement
previously given culminated in a combined venture oa
behalf of the Buccaneers by the Governments of England
and France. Each nation contributed a band of colonists,

and selected the island of St Christopher, in the West
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Indies, where the settlers of both nations were simul-

taneously planted. The English' and French were, however,

not over-friendly; and in 1629, after the retirement of;

several of the former to an adjoining island, the remaining

colonists were surprised and partly dispersed by the arrival

of a Spanish fleet of thirty-nine saQ. Many were carried off,

and threats were freely used as to- the future settlementof the

island. But on the departure of the fleet the scattered

bands returned, and encouragement was given to their

countrymen in St Domingo. For buccaneering had now.,

become a most profitable employment, operations were

extended, and a storehouse secure from the attacks of the

Spaniards was required. The small island of Tortuga

lying to the N.W. of Hispaniola was seized for this purpose

in 1630, converted into a magazine for the goods of the

rivals, and made their headquarters, St Domingo itself

still continuing their lucrative hunting ground.

Spain was not indifferent to this proceeding, though she

could not prudently take immediate action. Eight

years, however, had jiot gone, ere, watching her oppor-

tunity when many Buccaneers were absent in the

larger island on their ordinary pursuit, she attacked

Tortuga, and massacred every settler she could 3ei2e. But
the hunters to the number of 300 returned ; and
the Buccaneers, now distinctly seen to be in open hos-

tility to the Spanish arms, began to receive recruits from

every European trading nation, and for three-quarters of

a century became the acknowledged scourge of the Spanish

American trade and dominions.

France, throughout all this, had not been idle in

watching over her own interests. She had named the

Governor of St Christopher "Governor-General for the

French West India Islands," and in 1641 he took po.sses-

sion of Tortugafor the Crown of France, expelled all English

from the island, and attempted the same with less success

in St Domingo. England had at home something vastly

more important to attend to, and the Buccaneers had to

maintain themselves as best they could,—now mainly on
the sea.

In 1654 the Spaniards regained Tortuga from the

French, into whose hands it again, 'however, fell after a

period of six years. But this state of matters was, as may
be readily conceived, too insecure even for these rovers,

and they would speedily have succumbed to the perils of

their mode of life, had not a refuge been found for them
by the fortunate conquest of Jamaica in 1655 by the navy
of Cromwell, on behalf of the English Commonwealth.
These conquests were not made without the aid of the

Buccaneers themselves. The taking and retaking of Tor-

tuga by the French was always with the assistance of the

roving community ; and at the conquest of Jamaica the

English navy had the same influence in its favour.

The Buccaneers, in fact, by this time constituted a mer-
cenary navy, ready for employment against the power of

Spain by any other nation, on condition of sharing the
plunder to be obtained; and they yere noted 'for their

daring, their cruelty, and their extraordinary skill in sea-

manship.

Their history now conveniently divides itself into three
distinct epochs. The first of these extends from the
period of their rise to the capture of Panama by Morgan in

1671, during which time their characteristic peculiarity as

robbers was that they were hampered neither by Govern-
ment aid nor, till near its close, by Government restriction.

The second, from 1671 to the time of their greatest union
and power, 1685, when the scene of their operations was
no longer merely the Caribbean, but principally the whole
range of the Pacific, from California to Chili. The third

and last period extends from that year onwards ; it was
• time of disunion and disintegration, when the inde-

4—16*

pendeace and rude honour of the previous periods' ha(i

degenerated into unmitigated vice and brutality.

It is chiefly during the first period that those leaders

flourished whose names and doings have been associated

with all that was really influential in the exploits of the

Buccaneers,—the most prominent being Mansvelt and
Morgan. The commerce of Spain, which had been gradu-
ally dwindUcg since the wreck of the Invincible Armada
and the death of Philip II., had by the middle of the 1 7th
century become utterly insignificant The Buccaneers
were thus deprived of the plunder of the Spanish mercantile
marine. But Spanish settlements remained; and in 1651
the first great expedition on land, attended by con-
siderable difficulties, wais completed by the capture and
sack of New Segovia in Honduras, on the mainland of

America. The Gulf of Venezuela, with its towns of Mara-
caibo and Gibraltar, were attacked ami plundered under the
command of a frenchman named L'Ollonois, who per-

formed, it is said, the ofiice of executioner for the whole
crew of a Spauisl) vessel manned with ninety seamen.
Such successes removed the Buccaneers further and further

[

from the pale of ordinary civilized -society, fed then
revenge, and inspired them with an avarice almost equal

"

to that of the original settlers from Spain. Mansvelt, in-

deed, in 1664, popular among all the Buccaneers, conceived
the idea of their permanently settling as a body of regulai

colonists upon a small island of the Bahamas, named
Providence, and Henry Morgan, a Welshman, intrepid and
unscrupulous, joined him in some preliminary cruises.

But the untimely death of Mansvelt nipped in the bud
the only rational scheme of permanent settlement which
seems at any time to have animated the members of this

wil(i community , and Morgan, now riected commander,
swept the whole Caribbean, and from his headquarters in

Jamaica led triumphant expeditions to Cuba and the
mainland He was leader of the expedition wherein Porto
Bello, one of the chief and best fortified ports in the West
Indies, was surprised, taken, and plundered.
But this was too much for even the adverse European

powers ; and in 1670 a treaty was concluded between
England and Spain, proclaiming universal peace and friend-

ship among the subjects of the two sovereigns in the New
World, formally renouncing hostilities of every kind, with-
drawing commissions granted to privateers, and agreeing
to forget the past and for the future to punish all ofl'enders.

Great Britain was to hold all her possessions in the New
World as her «wn property (a remarkable concession on
the part of Spain), and consented, on. behalf of her subjects,

to forbear trading with any, Spanish port without licence

obtained. On the proclamation of the treaty in Jamaica,
the Buccaneers rose to a man, ready for the most daring
exploit which it had yet been in their power to achieve

;

they resolved to carry the terror of their name to the shores
of the Pacific.

Accordingly, in 1671 Morgan embarked 2000 men on
board a fleet of thirty-nine ships, sailed for a convenient port

in the Caribbean, and crossed the Isthmus to lay siege to

Panama. After a difficult journey, on foot and in canoe.i,

they found themselves nearing the shores of the South
Sea and in view of the turrets of the fated city. On
the morning of the tenth day they commenced an engage-
ment which, ere the close of the evening, ended in the
rout of the defenders of the town. It was taken, and, acci-

dentally or not, it was burnt. Neither sex nor condition
was spared in the barbarities which ensued; and the
conquerors returned laden with spoil. Morgan was not
even true to his own men in the division of the booty

;

he returned to Jamaica, became respectable under Govern-
ment, was after a little made deputy governor of the
island, and took advantage of his position to punish his

W. — sa .
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iomei associates. -^ He" died, by the favour of Charles II..

tRo "gallant " Sir Henry Morgan.

From 1671 to 1685 is the time of the greatest daring,

}jr<3spcrity, and maritime power of the Buccaneers. But the

OKpodition against Panama had not been without its influ-

ence. Notwithstanding the vigour with which they executed

their piratical projects in' tlie Caribbean, and the many
successes which they obtained on land, including a second

plunder of the anfortunate city of Porto Bello, their

Iboughts ran frequently ou the great expedition across the

Jsthnius, and they pictured to themselves the shores of

tlie Bouth Sea as a far wider and more lucrative field for

Ac display cf their united power.

In 1680 those longings took formidable shape. A
,l(*dy of marauders over 300 strong, well armed and pro-

j»iBJoned, landed on the shore of Darien and struck across

lie country ; and the cruelty and mismanagement displayed

in the policy of the Spaniards towards the Tudians were
now in small part revenged by the assistance which the

otives eagerly rendered to the adventurers. They acted

as guides during a difficult journey of nine day.i, kept the

invaders well supplied with food, provided them with

akilfully constructed canoes, and only left them after the

•aiijig of the fort of Santa Maria, when the Buccaneers
were fairly embarked on a broad and safe river which
eaiptied itself into the South Sea. With John Coxon as

fooimander thoy entered the Bay of Panama, where rumour
kad been before them, and where the Spaniards had hastily

prq)ared a eniall fleet to quell this dangerous attempt to

,»aiTy insecurity and terror into the Pacific. But the

.valour of the Buccaneers won for them another victory,

aud within a week they escaped from the confinement of

•unoes, and took possession of a small fleet of four Spanish
sdiips ; and now successes flowed upon them. The Pacific,

formerly free from their intrusion, showed many sail of

jnercliant vessels, while on land opposition south of the

Jkiy of Panama was of little avail, since few were acquainted
with the use of iiro-arms, and defence as an art \vas utterly

unknown Coxon and seventy of his men returned as

lUity had gone, but the others under Sawkins, Sharp, and
|l|Vatling, roamed north and south, on islands and mainland,
aikd remained for long ravaging the coast of Peru. Never
sdant of silver and gold, but often in want of the neces-

Borics of life, they continued their practices for a little

longer ; then, evading the risk of recrossing the Isthinus,

liey boldly cleared Cape Horn, and arrived in the Indies,

n Uie not very tender hands of the representatives of the
•Klferent Governments there. Again in 1683, however.
Mur.ibors of them under John .Cook departed for the South
Sea by way of Cape Horn, near which they hailed a
I'thauies built ship fitted out ap;)arently as a trader, but in

reality for the purposes of privateering. Thus straight
.from England the Buccaneers were now receiving a great
accession to their numbers and their strength ; and Eaton,
|tlie commander of the new vessel, told Cook of a certain

^tJftptain Swan who would probably be met with soon, pro-
aocuting the same dangerous business They sailed

WM-thward, and on the death of Cook, Edward Davis,
»Qdoubte4ly the greatest aud most prudent commander
jdho ever led the forces of the Buccaneers at sea, took
•ommand of his ship. Davis parted with Eaton, who left

fe>r the Ea.'it Indies, but Swau arrived, and the two captains
»eg:m a cruise which was disastrous to the Spanish trade
iti the Pacific.

In IC85 they were joined in tlie Bay cf Panama by
lupgo numbers of Buccaneers who h.ad crossed the Isthmus
nuder Townley and others. This increased body of men
iwiuircd an enlarged measure of adventure, and this in a
few months was supplied by the Viceroy of Peru. That
•fRcer, sole representative of the Spanish sovereign ip the

vast kingdom, saw that the trade o^ i\ie colony was cut

off, that supplies were stopped, that towns Were burned
and cleared of the precious metals, and that settled life

was broken in upon by the harassing and repeated .ittacki

of the unsjiaring marauders, and Le resolved by vigoroa"

means to put an end to this state of matters. But this

was not easily accomplished. Tn this same year, indeed,

a fleet of fourteen sail hove in sight of the united forces

of the Buccaneers in the Bay of Panama. The ten ships

of the pirates were miserably deficient in cannon, and
hung off. The Spaniards evidently were not aware oi

their advantage, and the two fleets, after remaining in

proximity for three d,ays, separated without testing their

strength except in the way of a small and distaut caniionaile.

At tliis period the power of the Buccaneers was at

its height. But the combination w.as now too extensive

for its work, and the difleient nationality of those who
composed it was a source of growii-.g discord. Nor wa»
the dream of equality ever realized for any length of timb.

The immense spoil obtained on the capture of wealthj

cities was indeed divided equally among the crew of

the attacking ships, the commander alone getting aa
extra share. But in the gambling and debauchery which
followed, nothing was more common than that one half oJ

the conquerors should find themselves on the morrow ia

most pressing want ; and while those who had prudently

retained or fortunately increased their store of the precious

metals would willingly have directed their course home-
wards, the others clamoured for renewed attacks upon the

hated Spaniards. The separatiou of the Knglish and
French Buccaneers, who together presented a uiiit»d trout

to the Spanish fleet in 1685, marks the beginning of the

third and last ej' .ch in their histury—that of disuniou,

decay, and extiuctioii as an unaided community.
Tlie brilliant exploits begun iu this third period by tb«

sack of Leon and Kealejo by the English under Davis

have, even in their variety and daring, a sameness which
deprives them of interest, aud the wonderful confederacy

is now seen to be falling gradually to pieces. The skill

of Davis at sea was on one occasion displayed in a scvea

days' engagement with two large Spanish vessels, and llie

interest undoubtedly centres in him. Townley and Swan
had, however, by this time left bin-., and after cruising

together for some time, they, too, j-arted. In 16S8 Davis

cleared Cape Horn and ariived in the West Indies, while

Swan's ship, the "Cygnet," was abandoned as unscaworthy,

after sailing as far as Madagascai'. Townley had hardly

joined the French Buccaneers remaining in the South Sea

ere he died, and the Frenchmen with their companions
crossed New Spain to the AVest Indies. And thus the

Pacific, ravaged so long by this jiowerful and niystorioHS

band of corsairs, was at length at peace from California t*

Cape Horn.

The West Indies had by this time become hot enough
even for the banded pirates. They hung doggedly aloDg

the coasts of Jamaica and St Domingo, but their day was
nearly over. Only once again—at the siege of Caithagena

—did they appear great ; but even tiien the expedition

was not of their making, and they formed an accession fo

regular forces organized in France. After the trearberj

of the French commander of this expedition a spirit ol

unity and despairing energy seemed reawakened in thein

;

but this could not aviJrt and scarcely delayed the rapidlj

approaching extinction of the community.
The pro.vimate causes of the disappearance of this

remarkable body of men are to be found in European
policy. The accession of William of Orange to the

English throne in 1689 had raised the jealousy of Louis

XIV.,' and the war which ensued was protracted and
severe. French and English rovers in the Caribbean cuuld
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not but take the part of tlieir countrj-meii at home, and

the continuance of hostilities effected the severance of the

bond of unity which had for three-quarters of a century

keot the subjects of the two nations together in schemes

of aggression upon a common foe. The peace of Ryswick

in 1697 only left England and France free to pay court

to Spain, whose king, weak in body and mind, was

evidently hastening to the grave. The succession to the

crown was believed to depend upon his will, and the two

nations used all their influence, both in the Old World and

in the New, to ingratiate themselves into the favour of

the Spanish monarch. But that which really stopped the

caree: of the Buccaneers so effectually as to prevent its

being resumed was the fact, of so vast importance in the

history of Spain and of Europe, that in 1700 Philip V.,

first if the Bourbon dynasty, ascended the Spanish throne.

Spai 1, 80 little in herself, yet always great under grsat

kings, now degraded and fallen, almost immediately rose

before the eyes of astonished Europe as a gigantic power

in the Old World and in the New.

But the fall of the Buccaneers is no more accounted for

fully by these circumstances than is their rise by the

alienation and massacre of the islanders of St Domingo.

There was that in the very nature of .the community

which, from its birth, marked it as liable to speedy de-

cline.

The principles' which bound tKe Buccaneers together

were, first, the desire for adventure and gain, and, in the

eecond place, hatred of the Spaniard. The first, as that

which could produce union among men of different

nationalities, hardly deserves to be called a principle.

There was perhaps much to gain, but it aould be had nearly

always by private venture under the colours of the separate

European powers. Only one thing prevented this, and

it is connected with their second and great principle of

union, namely, that they warred not with one another,

nor with every one, but with a single and a common
foe. For while tho Buccaneer forces included English,

French, and Dutch sailors, and were 'complemented

occasionally by not inconsiderable bands of native Indians,

the instances during the time of their prosperity and growth

are few in which we find them turning upon one another,

and tieating their fellows with the savagery which they

•exulted in displaying against the subjects of Spain. The
•exigencies, moreover, of their perilous career readily wasted

their suddenly acquired gains.

Settled labour, the warrant of real wealth, was beneath

the dignity of those who lived by promoting its insecurity.

Regular trade—though rendered attractive by smuggling

—

and pearl gathering and similar operations which were

spiced with risk, were open in vain to them. For, as the

licence of the debauchee was in almost every case

substituted for tho cares and pleasures of domestic life, so

a hand-to-mouth system of supply and demand rooted out

gradually the prudence which accompanies any mode of

settled existence. In everything permanency was what was
not aimed at, because the whole policy of the Buccaneers,

from the beginning to the end of their career, was one of

pure destruction, and was therefore ultimately suicidal.

It has already been seen how great was tiie influence of

the Buccaneers upon the power and the colonial tactics of

Spain. But it was more beneficial to the world and
more ruinous to Spain, that they opened the- eyes of the

world, and specially of the nations from' whom these

Buccaneers had sprung, to the whole system of Spanish

Ametican governmentjand commerce—the former in its

rottenness, and the latter in its possibilities in other hands.

That eSected, all was effected, since the extent of Spanish

power was known. From this, then, along with other

<oause3, dating primarily from the helplessness and pre-

sumption of Spain, there arose the West Indian possessions

of Holland, England, and France.

A work published at Amst«rdam in 1673, entitled D»
Americaenschf Zes Hoovers, from the pen of a Buccaneer niuned
ExquemeUn, was translated into several Eu^pean languages,

receiving adiiitions at the hands of the differenftinnsiators. The
French translation by Oesnielio ia named Risiaire da AvaTtturiars

guise sont signalezdans le3 Jnde^ ; the English edition is entitled

The Bucaniers of America. Other worka are Raj-oal'a History tj
the SeUienunts and Trade of the Europeans in the "East and W'est

Indies, book i,, English translation 17t(2 ; Dampier's Voyages

;

Geo. W. Thombniy's Monarch) of the Main, ix., 1853 ; Lionel
Wafer's Voyage and Descriptii^ ofthe Isthmus o/ America, 1699;aiid
the Hisloire dei'isle Espag-'iok, etc., and EiMoire et description general

de la Nouvelle France of Pira Charlevoix. - The statements in thew
works arc to be received with caution. A really authentic narrative,'

however, is Capuirn James BuTney*a History of the Buccaneers of
Amsrica, London, 1316. (T. 3.)

BUCCARI, a royal free town of the Hungarian crow-i,

situated in the comitat of Fiume, on a small bay of tno

.Adriatic, in .15' 18' 46" N. lat. and 14° 32' 11' E. long.

Its harbour is of rather limited dimensions, but the road-

stead is excellent, though the approach is not unattended

with danger. The staple industry is the weaving of linen
,

shipbuilding is also carried on, and there is an activo

coasting trade in fish, wine, wood, and coal. The tunuy-

fishery is of some importance. In the neighbourhood of

the town is the old castle of Buccaricza, and further south

the flourishing little port of Porto R^ or Kraljevicza. Tho
population of Buccari in 18C9 was 2116.

BUCCINO, a town of Italy in,the province of Prinripato

Citeriore, and district of Campagna, situated on the River

Botta, which is here crossed by an ancient Roman bridge.

Buccino is identified by means of inscriptions found" on the

spot, as the ancient Volceium or Volcentium, which was a

considerable municipal town in Lucania. Population, 6019.

BUCER, Martin (1491-1551), originally M/riin
KunoRN, an eminent German reformer, born at Schclestadt,

a town of Alsace, near Strasburg. At the age of fifteen he

entered the order of St Dominic, and as he was a youth of

great promise he was sent to prosecute his studios at

Heidelberg. There he studied the works of Erasmus and

Luther, and was present at a disputation of the laitt-r

with some of the Roman Catholic doctors. He became a

convert to the Reformed Church, abandoned his order, and

soon afterwards married a nun. He did not, however,

remain strictly a Lutheran. On the great question of the

sacrament of the Lord's Supper, his opinions were decidedly

those of Zwingli rather than of Luther. Although dirt'er-

ing from them in doctrine he was anxious to be in church

unity with the Lutheran party, and constantly endeavoured

to bring about a coalition. In 1548 he was sent for to

Augsburg to sign the agreement, called the 'Interim, bt-cweon

-the Papists and Protestants. His warm opposition tc this

project exposed him to many difficulties and hardships,

which induced him to accept the invitation of Archbishop

Cranmer to fix his residence in England, On his arrival,

in 1549, he was appointed to teach theology in the univer-

sity of Cambridge. King Edward VL had the greatest

regard for Bucer. Having heard that he had suffered

much from the cold, from want of a German stove, he sent

him a hundred crowns to purchasa one. Bucer died of

complication of disorders in 1551, and was buried at Oaa
bridge with great funereal pomp. Five years afterwards, ia

Mary's reign, his body was dug up and burnt, and his tomb

demolished; but it was subsequently re-constructed by

order of Queen Elizabeth. Sneer's name ia familiar i;>

English literature from the use made of the reformer's

doctrines by Milton in his divorce treatises.

BUCH, Leopold von (1774-1853), an eminent German
geologist and geographer, was born atStolpe in Pomerania,

April 25, 1774. In 1790 he studied at the mining schoul

of Freiberg under the celebrated Werner, one of h;»
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fellow-students there being the illustrious Alexander Von

Humboldt. At the age of twenty-three he published his

Attempt at a Mmercdoyical Description.^ of Landeck,^ and

abo an Attempt at a Geognostic Description of Silesia. He

was at this time a 2ealou3 upholder of the Neptunian

theory of his illustrious master. In 1797 he met his old

Bchool-fellow Von Humboldt at Salzburg, and with him

explored the geological formations of Styria and the

adjoining Alps. In the spring of the following year, Von

Buch extended his excursions into Italy, where his faith in

the Neptunian theory was for the first time shaken. In

his previous works he had advocated the aqueous origin of

basaltic and other formations ; he was now not less clearly

convinced that these owed their existence to volcanic action.

In 1799 he paid his first visit to Vesuvius, which he did

not again see tiU 1805, when he was accompanied by

Humboldt and Gay-Lussac. They had the good fortune to

witness a remarkable eruption, which supplied Buch with

data for refuting many erroneous ideas then entertained

regarding the activity of volcanoes. Three years before he

had explored the south of France, and directed special

attention to the extinct volcanoes of Auvergne. The

aspect of the Puy de Dome, with its cone of trachyte and

its strata of basaltic lava, induced him to abaudon as

untenable the doctrines of Werner on the formation of

these rocks. The scientific results of his investigations he

embodied in his Geognostical Observations during Travels

through Germany and Italy, Berlin, 1802-9, 2 vols. 8vo.

From the south of Europe Von Buch repaired to the

north, and spent two years among the Scandinavian islands,

making many important observations on the geography of

plants, on climatology, and on geology. He also estab-

lished the fact that the whole of Sweden is slowly but

continuously rising above the level of the sea from

Frederickshall to Abo. The details of these discoveries are

given in his Travels through Norway and Lapland, Berlin,

1810. In 1815 he visited the Canary Islands in company

with Christian Smith, the Norwegian botanist. His obser-

vations here convinced him that these and other islands of

the Atlantic owed their existence to volcanic action of the

most intense kind, and that the groups of islands in the

South Sea are the remains of a pre-existing continent.

The physical description of the Canary Islands was pub-

lished at Berlin in 1825. After leaving the Canaries Von
Buch proceeded to the Hebrides and the coasts of Scotland

and Ireland. His geological excursions even into countries

already repeatedly visited were continued without inter-

ruption till his 78th year. Eight months before his death,

he visited the mountains of Auvergne ; and on returning

Jiome he read a paper on the Jurassic Formation before the

Academy of Berlin. The circumstances of Von Buch's life

were singularly favourable to scientific pursuits. He in-

herited from his father a fortune more than suflicicnt for

all his wants. He was never married, and was completely

tinembarrassed by family ties. His excursions he always

undertook on foot, with a staff in his hand, and the large

pockets of his over-coat filled with papers and geological

instruments. Under this guise, the passer-by would not

easily have recognized the man whom Humboldt pro-

nounced the greatest geologist of his time. He died at

Berlin on the 4th of March 1853. In addition to the

works already mentioned Von Buch published others, of

which we may specify the magnificent Geological Map of
Gei-many, in 42 sheets, Berlin, 1832.

BUCHANAN, George (1506-1582), a celebrated

Scottish historian and scholar, was born in February 1506.

His father, a younger son of an old family, was the possessor

of the farm of Moss, in the parish of Killeam, Stirling

ihire, but he died at an e^rly age, leaving his widow ,ind

thiidren in poverty. George, tl.c third son, is said to have

attended Killearn school, but not much is known of hi^

early education. In 1520 he was sent by his uncle to the

university of Paris, where he prosecuted his studies with

great ardour, and especially trained himself in poetical

composition. In 1522 his uncle died, and Buchanan being

thus unable to continue longer in Paris, returned to Scot-

land. After recovering from a severe illness, he joined the

French auxiliaries who had been brought over by the

duke of Albany, and took part in an unsuccessful inroad

into England. In the foUovring year he entered the

university of St Andrews, where he graduated as B.A. id

1525. He had gone there chiefly for the purpose of attend-

ing the celebrated John Major or Mair's lectures on

logic ; and when that teacher removed to Paris Buchanan
accompanied him. In 1527 he became B.A., and in 1528
M.A. at Paris. Next year he seems to have been appointed

regent or professor in the college of Ste Barbe, and taught

there for upwards of three years. In 1532 he became the

friend and tutor of Gilbert Kennedy, earl of Cassilis, with

whom he returned to Scotland about the beginning of 1537.

While residing at Paris Buchanan had been converted to

the Protestant faith, and his first production in Scotland

was the poem Somnium, attickiog with keen satire the

Franciscan friars and monastic life generally. This assault

CD the monks was not displeasing to James V., who
engaged Buchanan as tutor to one of his natural sons, and
encouraged him to a still more daring attack. Under
these circumstances the Franciscanus was written, and it

is not surprising that the author became an object of

bitterest hatred to all of the Roman Catholic faith. Nor
was it yet a safe matter to assail the church. In 1539
there was a bitter persecution of the Lutherans, and
Buchanan among others was arrested. He managed to

effect his escape, and with considerable diflBculty made his

way to London and thence to Paris. At Paris, however,

he found his resolute enemy. Cardinal Beaton, and on the

invitation of Andrew Govea, proceeded to Bordeaux.

Govea was then principal of the newly-founded college of

Guienne at Bordeaux, and by his exertions Buchanan was
appointed professor of Latin. During his residence there

several of his best works, the translations of Medea and
Alcestis, and his two great dramas Jephthes and Baptittes,

were completed.
|

After three years he returned to Paris, and in 1544 waa
appointed regent in the college of Cardinal le Moine, a post

he held till 1547. He then accepted Govea's invitation t<>

a chair in the new Portuguese university of Coimbra,

afterwards one of the most celebrated seats of learning io

Europe. But he had not been long in Portugal when
Govea's death exposed him to the unwearied persecution

of the priests. Buchanan was several times examined by
the oflScers of the Inquisition, and finally was confioed to

a monastery, where he was condemned to hear edifying

lessons from the monks. During his imprisonment, which
lasted several months, he began his famous version of the

Psalms. On his release he sailed for England, but soon

made his way to Paris, where, in 1553, he was appointed

regent in the College of Boncourt, He remained in that

post for two years, and then accepted the oiBce of tutor to

the son of the Marshal de Brissac.

In 1560 or 1561 he returned to Scotland, and in April

1562 we find him installed as tutor to the young queea
Mary, who was accustomed to read Livy with him daily.

Buchanan now openly joined the Protestant or Reformed
Church, and in 1566 was appointed by the earl of Murray-

principal of St Leonard's College, St Andrews. Two
years before he had received from the queen the valuable

gift of the revenue resulting from Crossraguel Abbey.

He was thus in good circumstances, and his fame waa
steadily increasing. So great, indeed, was his reputatioo



BUCHANAN 413

for learning and administrative capacity that, though a

layman, he was made moderator of the General Assembly

in 1567. He had sat in the Assemblies from 1563.

The part Buchanan took in the affairs of Queen Mary

is well known. He accompanied the Regent Murray

into England, and his Detection (published in 1572) was

produced to the commissioners at Westminster. In 1570,

efter the assassination of Murray, he was appointed one

of the preceptors of the young king, and it was through

his tuition that James acquired his great scholarship.

Buchanan was a strict and severe master, and kept his

pupil in salutary awe and obedience. James long

remembered the feelings of dread with which he was
accustomed to regard his formidable pedagogue.

While discharging the functions of royal tutor he also

held other important offices. He was fur a short time

director of chancery, and then became lord privy seal, a

post which entitled him to a seat in the Parliament. He
appears to have continued in this office for some years, at

least till 1579. He died on the 28th September 1582.

His last years had been occupied with two of Jiis most

important works. The first was the treatise De Jure Regni

ajmd Scotos, published in 1579. In this famous work,

composed in the form of a dialogue, and evidently intended

to instil sound political principles into the mind of his

pupil, Buchanan lays down the doctrine that the source of

all political power is the people, that the king is bound by

those conditions under which the supreme^power was first

committed to his hands, and that it is lawful to resist, even

to punish, tyrants. A theory such as this was not likely

to be palatable to James. The book was condemned in

1584, and again in 1664; while in 1683 it was burned

by the loyal scholars of Oxford.

The second of his large works was the history of Scotland,

lierum ScotKarum Ilistoria, completed shortly before hia

death and published in 1582. It is of great value for the

period personally known to the author, which occupies the

greater portion of the- book. The earlier part is to a
considerable extent based on the work of Boece and repeats

the legendary history which was for so long an article of

faith to everj' Scotchman.
Buchanan is the greatest scholar that Scotland has

produced. For mastery over the Latin language he has

never been surpassed by any modern writer. His style is

not rigidly modelled upon that of any classical author, but

has a certain freshness and elasticity of its own. He wrote

Latin as if it had been his mother tongue. But in addition

to this perfect command over the instrument of expression,

Buchanan had a rich vein of poetical feeling, and great

powers of thought. His translations of the Psalms and of

the Greek plays are more than mere versions ; they have a
peculiar grace and felicity. The smaller satiriwl poems
are masterpieces of wit and expressive language, while the
two tragedies, Baptisies and Jephtkes, are works whose
merits have not perhaps been generally recognized.

There arc two complete editions of Buchanan's works,- one by
Euddiman, 2vols. fo., 1715; the other by Barman, 2vols. 4to, 1725.
His life has been written by Dr Irring, Memoirs of the Life and
WrUings of Qtorge Buchanan, 2d edition, 1817. The Jephthah and
Baptist have been translated by A. Gibbs, 1870.

BUCHANAN, James (1791-1368), fifteenth President
of the United States, was born in Franklin County, Penn-
sylvania. His father, of the same name, was an Irishman
who had eight years before emigrated from Donegal, and
had become a well-to-do farmer. The son completed
his education at Dickinson College, Carlisle, and took his

degree in 1809. He then applied himself to the study of

tha law, was admitted to the bar in 1812, and settled at

Lancaster in Pennsylvania. Notwithstanding his youth
he soon gained considerable reputation, and with it a large

and growing practice. In 1812 he joined a party of

volunteers who, under the command of Judge Shippen,
marched to the defence of Baltimore against the British

;

but their services were not wanted. He was at this time a

zealous federalist; In 1814 he was elected member of tha

State Legislature, and constantly recommended the vigorous

prosecution of the war. He was re-elected the following

year; and in 1820 he became a member of Congress. Among
his important early speeches were those on a deficiency in

the military appropriation, in January 1822; on the

bankrupt law, in March following, when he successfully

opposed its extension to aU citizens whether traders or not

;

and on the tarifT question, on which he maintained that

duties ought to be levied for revenue only. He uttered

grave warnings against forming alliances with Mexico and
the South American Republics, the condition of which was
not calculated to inspire hopefulness, and insisted on the

immense importance of Cuba, both commercially and
strategically, to the United States. In 1828 he supported
General Jackson at the Presidential election, and was at

the same time re-elected to Congress. In the following

year he succeeded Daniel Webster as head of the judiciary

committee, and in this capacity conducted the trial on

impeachment of Judge Peck,—one of the causes ceUhres of

American jurisprudence. On completing his fifth term,

Buchanan retired from Congress (1831), and the ne.U

year was appointed envoy extraordinary and minister

plenipotentiary to St Petersburg. His mission is marked
by tha negotiation of the first treaty of commerce between

the United States and Russia,—a treaty by which im-

portant privileges in the Baltic and the Black Sea were
secured to the former. On his return from Russia he was
elected United States senator ; and he retained his seat till

1845.. In the great struggle between President Jackson

and the party headed by Mr Calhoun, Buchanan warmly
defended the president and his claims. In the first years

of the movement against slavery, he saw the large results

which were likely to follow, and desired to suppress the

(igitation in its infancy, and this by suppressing the

discussion of the subject in -Congress. He advocated the

recognition by Congress of the independence of Texas, and
at a later time its annexation. During the presidency of

Van 'Buren, Buchanan greatly distinguished himself in

support of the principal measure of the Government—the

establishment of an independent treasury. In 1845 he was

appointed Secretary of State under President Polk ; and at

the close of his term of office in 1849 he retired into private

life. But four years later he accepted from President Pierce

the post of United States Minister to Great Britain. In

1 854 he was the originator and one of the three members of

the Ostend Conference on the subject of the acquisition of

Cuba by the United States, and with his colleagues main-

tained that, on the principle of self-preservation from

dangers of the gravest kind, an armed intervention of the

United States and the capture of the island from the

Spaniards would be justifiable He returned from England

in 1856, and the same year was elected, as Democratic

candidate, to the Presidential chair. For ^ short time there

seemed to be ground for hope that political passions and

excitement would subside. But this hope was soon found

to be fallacious. The troubles in Kansas and the large ques-

tions involved in them gave rise to new discussions and

division. The president gave his support to the pro-slavery

party, and dissensions grew duni^g his administration to

such an extent that disruption and war between North and
South followed the election of his successor, President

Lincoln. From the close of his administration in 1860 till

his death, Buchanan led a retired life. He died at Wheat-

land in Pennsylvania, June 1, 1863. Two years before his

death he published an account of his administration.
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iiUCHAREST, Bukbohest, Bukorest, or, as it is called

by the inhabitants, BucURESCi (that is, according to their

own etymology, City of Joy), is the capital of Roumania,

the residence of the prince and the seat of a bishop. It is

situated in a hollow on the River Dimbovitza, a tributary

of the Danube, in 44° 25' 30" N. lat. and 26° 5' 24" E.

long., and occupies an area of more than 20 English square

miles. The number of its cupolas and minarets, and the

profusion of acacia, poplar, and other trees that fill the

uumerous spaces of unoccupied ground, give it a picturesque

appearance from a distance. The arrangement of its streets

19 very in-egular, and in many districts it cannot be said

that there are streets at all. In general the roadways are

either unpaved or only laid with rough blocks of different

sizes. A few streets, indeed (and notably the Podo Mogo-

cboi, which is the most important), have been paved with

Aberdeen granite. . The city is lighted with gas produced

from English coal ,.ont^«AJ5Considerable but far from satis-

factory supply of water is obtained from the river and
distributed partly by water-carts and partly by iron pipes.

Of the public buildings few are of much architectural

importance , the national theatre is one of the largest, and
••he "academy" one of the finest The latter is occupied

by the university, a library of 26,000 volumes, a public

ruuseura of antiquities and natural history, and a large

tlieatre, which is used by the senate during the parlia-

iLeutary session. The palace, an insignificant building, was
founded by tho Golesco family in the 18th century. There
urs 116 Greek churches in the city, of which the most
remarkable are the Metropolitan) St George, St Spiridion,

and Sarindar. The Roman Catholics have a parish-church

»n the centre of tho town and several chapels ; there are

Lutheran and Calvinistic churches, with schools attached

for both boys and girls ; and the Jews, who number about

15,000, liave ten synagogues. There are about a score of

conventual establishments, the majority belonging to thfe

Greek Church. The Brancovano hospital, founded by the

family of that name, has accommodation for between 200
snd 300 patient.s, the military hospital for 300, the Culza for

300, the Philanthropic for 100, and the Pantelenionu for

130. The Marcutza insane asylum can receive 220; and
the Helena asylum, founded by the Princess Helena in

1862, has room for 220 orphan girls. There is also a
children's hospital for 100 patients, and a lying-in hospital

£or 40. In Bucharest thore is always a numerous garrison,

and the arsenal and barracks on the plateau of Dealu and
the cavalry and infantry barracks at St George are both

extensive establishments. ^Caf^s and coffee-gardens abound-,

»Dd are allowed to remain open all night. Thero are two
public gardclis, the Cismegiu in the centre of the town,

about a milo in circumference, and the Kisilev on the

outskirts, which is traversed by the fashionable promenade
known as the Chaussie. Public locomotion is facilitated

by about 500 dmshkas in summer and as many sledges in

winter; and a tramway has recently been laid down by an
English Company. The monetary business of the city is

extensive,—its principal establishmeuts being the Bank of

Roiimama, founded in 1865, with a capital of one million

etei ling, and the Societe Financih-e dt Roumanic, with a
capital of six million francs. Tho manufacturing industry
is slight, the principal article being Turkish cloth ; but tho
trade both in foreign and native goods is of very considerable
extent The mercantile portion of the community is largely
composed of foreigners—Germans, Greeks, Frenchmen,
Swiss—who keep themselves very much ap^irt from each
other. Division into classes and nationalities is a marked
f'^turo of the whole Bucharest population. The Boyards,
Itiounfa their aristocratic pretensions arc no longer rccognize<l
bv Ijw, are as exclusive as ever. There are about 20,000
Inuiaylvaniaus who (ill subordinate positions; the droshka-

drivers are mainly Russians of the Lipovani Sect ; and Bul-

garians, Armenians, gypsies, and many others swell the

motley multitude. In spite of the fact that the number o(

deaths is frequently in excess of the number of births, the

increase of the population is rapid, and house-rents have

become very high ; and that it is more the habits of the

people than the unhealthiness of the city that is to blame

for the death-rate is shown by the steady internal increase

of the Jewish community. About eighteen newspapers are

pubUshed in the city—three daily and the others twice or

thrice a week. The railway system, begun by the opening

of tho line to Giurgevo on the Danube in 1869, is rapidly

extending, and there is direct communication ^vith VVesleru

Europe by the line to Leraberg. The population, which

was 121,754 in 1859, had increased by 1870 to 200,000,

and is now stated at 251,000.

Bucharest owes its foundation in the lj3th century to

Radel the Black of Wallachia. Burnt in 1595 by Sinan

Pusha it was soon afterwards restored, but it was not till

the 18th century that it appeared much in European his-

tory. It was frequently of importance in the contests for

the neighbouring provinces, which so ofttn broke out

between the Turks and their northern rivals Austria and

Russia; and in 1812 it gave its name to the treaty by

which Bessarabia and a third of Moldavia were ceded to

tho latter power. In the war of 1828 it was occupied by

the Russians, who made it over to the prince of Wallachia

in tho following year. A rebellion against Prince Bibesko

in 1848 brought both Turkish and Russian interference,

and the city was again held by Russian troops from 1853

to 1854. On their departure an Austrian garrison took

possession and remained tiU March 1857. In 1858 the

international congress for the organization of the Danubian
principalities was held in the city; and in 1861 the union

of Wallachia and Moldavia was proclaimed. Prince Couza,

the first ruler of the united provinces, was driven from his

throne by an insurrection in Bucharest in 1866.

BUCHEZ, Philippe Joseph Benjamin (1796-1865),
Fj-ench author and politician, was born at Matagne-la-Petite,

in the department of the Ardennes. He finished his gene-

ral education in Paris, and afterwards applied himself to

the study of natural science and medicine. Hatred of tho

Government of tho Restoration, and enthusiasm for demo-
cratic ideas, were at that time widely diffused among tho

young men of the schools of Paris, and these passions gained

full possession of the mind of Buchez. Wth his friends

Bazard and Flotard he founded, in 1821, a secret associa-

tion—a system of French carbonarism—which spread rapidly

and widely, and displayed itself in repeated attempts at re-

volution. In one of these attempts—the affair at Belfort

—

which cost General Berton, Colonel Caron, and four soldiers

of Boohelle their lives, he was gravely compromised,

although the jury which tried him did not find the evidence

sulBcient to warrant bis condemnation. In 1825 he gra-

duated in medicine, and soon after he published, along

with M. Trelat, a Precis elementaire (VHygiene.- About
the same lime he became a member of the Saint-Simonian

Society, presided over by Bazard, Enfantin, and Rodriguez,

and contributed to its organ, the Prodxtctatr. He left it in

consequence of aversion to the strange theological dogmas
of its spiritual chief, M. Enfantin, and began to elaborate

what he regarded as a Christian socialism. For the expo-

sition and advocacy of his principles he founded a periodical

called L Evxapien.. In 1833 he published an /ntroduction

a la Science de VHistoire, which was received with con-

eidcrablo favour, and of which a second edition, improved

and enlarged, in two volumes, appeared in 1842. Notwith-

standing its prolixity and discursiveness, this is both an lu-

Icresting and a meritorious work. The part of it which

treats of the aim, foundation, and methods of the science
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•of history is truly valuable. On the other baud, what is

most distinctive in M. Bucbez's tbeory—the division of

historical development into four great epochs origirated by

four universal revelations, of each epoch into three periods

corresponding to desire, reasoning, and performance, and of

each of these periods into a theoretical and practical age

—

seems entitled to no higher commendation than that of

being ingenious. (See Flint's Philosophy of History in

Europe, i., 242-252). M. Buchez next edited, along with

M. Rous Laverne, the Histoire parlementaire de la Revolu-

tion. Fran(;aise (1833-38, 40 vols). This vast, laborious,

conscientious publication is one of the chief sources of

information regarding the early periods of the first French

Revolution. There is a review of it by Mr Carlyle

(Miscellariies), the first two parts of whose own history of

/the French Revolution are mainly drawn from it. The

j
editors worked under the inspiration of a strong admiration

/of the iirinciples of Robespierre and the Jacobins, and in

i the belief that the French Revolution was an attempt to

realize Christianity.

M. Buchez gave a general exposition of his views in bis

Essai d'lin Traile complet de Philosophic au point de vue

<ln Calholicisme et du progres (3 vols. 1839-40). Perhaps

the fundamental doctrine of this treatise is that the primi-

tive, intellectual, moral, and religious ideas of men cannot

be adequately explained as innate, or as derived from

sensation, sentiment, or reasoning, but must have been

imparted by divine revelation. It is substantially iden-

tical with thj fundamental doctrine of De Bonald, although

Buchez infers from it democratic instead of theocratic

consequences. Great prominence is given to the concep-

tion of progress which is attained by generalization from

a comprehensive surve^ of geology, physiology, and his-

tory. The author seta very distinctly before himself also

the aim of organizing the sciences into a single compre-

Itensive system. This he thought could only be accom-

plished through an a priori synthetic method, and not, as

iiad previously been attempted, by the analytical and cx-

periuiental method. It was partly owing to tbft' reputation

which he Lad acquired by these publications, but still

more owing to his connection with the National newspaper,

and with the secret societies hostile to the Government of

Louis Philippe, that ho was raised, by the Revolution of

1848, to the presidency of the Constituent Assembly. He
speedily showed that he was not possessed of the firmness,

decision, and political capacity needed in a situation so

diflicult and in days so tempestuous. He retained the

position only for a very short time. After the dissolution

of the Assembly be was not re elected. Thrown back into

private hfe, be resumed his studies, and added several

works to those which have been already mentioned. A
Train de Politique, which may be considered as thfe com-
pletion of his Traiti de Phdosophie, is the most important

of the proiluctions of the last period of his life. His
brochures are very numerous and on a great variety of

subjects, medical, historical, poUtical, philosophical, &-..

He died in 1865. He found a disciple of considerable

ability in M. Ott, who has advocated and applied his

principles in various writings, the most recent of which,

perhap.'!, places the metaphysical theory of Buchez in as

favourable a light as it can be seen under. (JL p.)

BUCHU or BuKA Leaves are the produce of several

shrubby plants belonging to the genus Barorma (Nat.

Order, liutacea), natives of the Cape of Good Hope. The
principal species, B. crenulata, has leaves of a smooth
leathery texture, oblongoovate in shape, from an inch to

an inch and a half in length, with serrulate or crenulate

margins, on which as well as on the under side are con-

spicuous oil Cells. The other species which yield buchu

«re D. tnralij'olia, having linear-lanceolate sharply serrulate

leaves, and B. hetulina, the leaves of which are cuneate

obovate, with der\ticulate margins. They are all, as found
in commerce, of a pale yellow-green colour ; they emit a

peculiar aromatic odour, and have a slightly astringetit

bitter taste. Buchu leaves contain a volatile oil, to which
evidently their therapeutic inCueuce is due, and are said

to j-ield a bitter extractive principle, which has received

the name of diosmin. The leaves of a closely allied

plant, Empleurum serralulum, are employed as a substitute

or adulterant for buchu. Buchu leaves are chiefly used fn

European pharmacy in inflammatory disorders of the
bladder and urinary organs; in the United States thejr

are much employed by vendors of secret medicines. Aa
infusion of the leaves is tonic, sudorific, and diuretic.

At the Cape buchu has great reputation in gout and
rheumatism, and as a stomachic stimulant; and in the form
of buchu brandy and buchu vinegar it is applied as an em-
brocation in sprains, contusions, and rheumatic pains.

BUCKEBURG, the capital of the principality of

Schaumburg-Lippe, is situated at the foot of the Harri-

berg on the River Aue, about 6 miles from Minden, on the

Miuden and Hanover Railway. It has a castle surrounded
by a park, a ej'ranasium, a normal seminary, a library, an
orphanage, a synagogue, and three churches, one of which
has the appropriate inscription, Religioms non atructvrce

fjrempltm. The first housos of Buckebui;g began to gather

round the castle about 1365 ;' and it was not till the 17lh
century, that the town was surrounded with walls. Po[m<
lation in 1871, 4686.

BUCKINGHAM, County of, BucKrNcnAMSHiES, or

Bucks, an inland county of England, between 51° 25' ani
52' 10' N. lat., and 0° 28' and l" 12' W. long., is botinded

N. by Northamptonshire W. by Oxfordshire, S. by Berk-
shire, and E. by Bedfordshire, Hertfordshire, and Middle-
sex. It is the thirty-third in size of the English counties,

measuring 53 miles at its greatest length and 27 at its

greatest breadth, and containing, according to the last

ordnance survey, 467,009 acres, or nearly 730 square
miles. The aspect of the country is agreeably diversified

by the distribution of forests, rivers, hills, pasture, and
arable land. In the southern portion of the county the

forests, consisting chiefly of beeches (from the Saxon name
of which tree, boc, the county is said to derive its name},
were at one time very extensive, but have of late years

been greatly thinned ; woods of considerable extent ore

still to be found in the northern parts. The principal

rivers of Buckinghamshire are the Thames, which separates

it from Berkshire and Surrey, and receives as tributaries

the Colneand the Thame ; and theOuso, with its tributary

the Ousel, which belongs to the north of the county. The
only hills in Bucks worthy of mention are the Cbilterns

which cross it in a north-westerly direction, and rise at two
or three points to the height of about 900 feet. Of tire

roads which pass through the county the must important

are that which connects London with Chester and
Holyhead, by which the mails were forwarded to Ireland

before the introduction of railways, the great western road-

connecting the metropolis with Bath and Bristol, and the

roads to Oxford and Birmingham. The only canal of any
importance is the Grand Junction, from which branches

proceed to several of the larger towns. The London aiad

North-Western Railway passes through the north-east oC

the county, and the Great Western through a small parto(
• its southern extremity, while minor branches belonging ta

both these systema afford ready (fommunication between
the more important places. The principal junctions am
Prince's Riaborough, Aylesbury, Verney, and Bletchley.

The agricultural capacities of Bucks vary considerably iti

different parts of its extent. The vale of Aylesbury, lying

between hiUs pn either side, is one of the must fertUe and
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valuable districts in England, and is divided in nearly equal

proportions between pasture and tillage. Towards the

north, however, the soil greatly degenerates, and sometimes

does little more than pay the expense of cultivation. In

1875 the proprietors holding land of less and of more than

one acre in extent numbered 6420 and 3288 respectively,—

:

the largest owners being Lord Carington with 14,835 acres,

and Earl Brownlow, with 1 1 ,785. The farms are not gener-

ally large. The largest do not exceed 500 acres, while there

are many of not more than 20 or 30 acres. The average

3ize in 1S71 was 70 acres. In 1874 there were 60,182 acres

under wheat, 28,902 in barley, 23,257 in oats, 16,663

in beans, and 7136 in pease; 1463 were occupied by
potatoes, 19,641 by turnips, 29,272 were in temporary

grass, and 186,941 in permanent pasture. About 24,500

are covered with wood, and 1637 with orchards. Neither

flax nor hops are grown. The quantities of cattle reared

and fed m Bucks are very considerable,—the total number
enumerated in the year 1674 being 37,147. The number
of milch cows is estimated at upwards of 27,000 ; and the

large supply of dairy-produce is rapidly conveyed to London
by rail, where it finds a ready market Hogs are exten-

sively reared on many farms, and are found to be a source

of considerable profit to the farmer. Their numbers
amounted in 1874 to upwards of 40,500. In many parts

of the county, especially at Aylesbury, great numbers of

ducks are fattened for sale in the London markets. •«•

The manufactures of Buckinghamshii;^ are neither very

extensive nor very impurtant. The principal are those of

lace and straw 'plait. The proportion of persons chiefly

engaged is agriculture is about 13 per cent, of the popula-

tion ; in trade and manufactures about 1 8 per cent.

Bucks was originally divided into eighteen hundreds , it

is now divided into eight, viz., Newport, Buckingham,
Ashendon, Cottesloe, Aylesbury, Burnham, Stoke, and
Desborough, the last three forming what is weU known as
" The Chiltern Hundreds." That of Aylesbury still retains

its ancient designation of the " three hundreds of

Aylesbury." The number of parishes in the entire county
is computed at 202, part of those of Ibstone, Ickford,

Kingsey, and Lewknor extending into Oxfordshire. The
market-towns are jimersham, Aylesbury (in all respects

the most important town in the county, though Buckingham
is the capital), Beaconsfield, Buckingham, Ohesham, Great

Marlowe, High Wycombe, Ivinghoe, Newport-Psgneli,

Olney, Prince's Eisborough, Stony Stratford, Wendover,
and Winslow. There are many other interesting, though
not very important, places in Buckinghamshire, of. which
we may mention Chalfont St Cfile=—the residence for a

time of the poet Milt&n, where he completed Paradise

Lost and began Paradise Regained ; Hampden, the manor-
house of which was for many generations the abod^' of

the family of that name, and in the churchyard of w^ich
the patriot (who fell at Chalgrove in 1643) is buried;

Medmenham, in the old abbey of which a celebrated club

of " Franciscans," of which John Wilkes, Bubb Doddington,
and other political notorieties of last century were members,
held their convivial meetings; Pitstone, in the abbey of

which Queen Elizabeth used frequently to reside in her

younger days ; Beaconsfield Manor, at one time the
property of the poet Waller ; Stoke Poges, celebrated by
Gray in his Elegy and Long Story ; Slough, for many years
the residence of Sir William Herschel, and the place where
his great telescope was constructed and still stands ; Salt-

hill (not far from Slough), where the Eton Montem, now
abolished, used to be held ; Olney and Weston Underwood,
familiar to all the readers of Cowper ; Butler's Court or

Qregories, the seat of Edmund Burke ; Bradenham, the
mansion of the elder DTsraeli ; and Hughenden Manor,
the well-known xesidcnce of his son. The principal seats

in Buckinghamshire are Stowe, the property of the duke'

of Buckingham, and celebrated for its grounds, and

its coUectious of pictures and statues : Bulstrode, once a

seat of the dukea of Portland, now the property of the

duke of Somerset . Wotton House, belonging to the duke

of Buckingham, Penn House to Earl Howe, the Abbey,

High Wycombe, to Lord Carington, Dropmore to the

Hon George Fortescue, Aston Clinton to Sir A. Roths-

child, Ditton Park to the duke of Buccleuch, Hedsor

to Lord Boston, Cliefden to the duke of AYestminster,

Latimer to Lord Chesham, Peterley House to Lord Dor-

mer. The antiquities of the county are comparatively

few It is traversed by the three ancient roads known
as Icknield Street, Akeman Street, and Watling Street;

It has remains, in some cases very slight, of the baronial

castles of Lavendon .and Whitchurch, of the abbeys of

Missenden, Notley, and Burnliam, and of the monastery

of Mursley, and a number of interesting examples of

early ecclesiastical architecture, the most important being

the churches of Chetwode, Stewkley, and Willesdon.

Bucks IS in the Norfolk circuit. The quarter-sessions

are held at Aylesbury , the assizes used to te held alter-

nately at that town and Buckinghair, but are- now held

only at Aylesbury. The Reform BUI of 1832 reduced the

number of members returned by Bucks to the House of

Commons from fourteen to eleven. It now returns eight,

three of whom represent the county and five the parlia-

mentary' boroughs. In 1871 the number of the county

electors registered w.is 7610 The result of the county

elections is declared at Aylesbury. Bucks is governed by

a lord-lieutenant and custos, 60 deputy-lieutenants, a- high

sheriff, and about 20O magistrates It lies in the ecclesi-

astical province of Canterbury, and for the most part ia

the diocese of Oxford, and in arch-deaconry of Bucking-

ham, which comprises the deaneries of Amersham, Ayles-

bury, Bletchley, Buckingham, Burnham, Claydon, Ivinghoe.

Mursley, Nev/poct, Waddesdon, Wendover, and Wycombe,

lu all about 180 benefices The total income of endowed

charities in the county was ascertained in 1863-4 to be

£16,30S, of which £3305 go to education and £3034 for

maintenance of alms-houses. There were 11,315 paupers

in 1871, of v/hom 441 were lunatics or idiots, and the

previous year the poor rates amounted to £94 577,

The population in 1851 was 163,554, of whom 80.990

were males and 82,564 females. In 1871 it had increased

to 1 75,879, the males being 86,059 and the females 89,820.

The increase since 1801 was 63 per cent The parlia-

mentary boroughs (the first of which returns two members
and the others one each) are Aylesbury, with 28,760

inhabitants ; Buckingham, 7545 , Chipping Wycombe,
1 0,492 ; Great Marlowe, part of which is in Berkshire,

6627. The towns of more than 2000 inhabitants, not

corporate towns, nor included in any parliamentary borough,

are Amersham, with a population of 2726 ; Chesham, with

6488; Newport- Pagnell. with 3824. The number of in-

habited houses in the county in 1871 was 37,257 ; unin-

habited, 1667 , building, 184

Bdckincham, the chief town of EuckinghamBliire, a

parliamentary and municipal borough and market-town in

the hundred of the same name, 58 miles by a branch of

the North-Western Railway from London, is situated on

the left bank of the River Ou.se, which surrounds it on

every side but the north and is crossed by three bridges.

The town consists principally of one long street, stragghng

over a considerable extent of surface. The houses, which

are chiefly of brick, are neat and clean, though somewhat

humble in character. The only public buddings of im-

portance are the town-hall, a brick structure dating from

the^end of the 18th century, and the church, dedicated to

St. Peier and St. Paul, w hich is built of freestone on the
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site of the old castle, has a, handsome spire, 150 feet high,

and has been restored and extended under the direction of

Sir Q. G. Scott, who was born in the neighbourhood. There

are also a jail, a union workhouse, and several dissenting

churches. An endowed free school for boys, who were clad

in green coats by the wHl of the founder, Gabriel Newton,
is now incorporated with the national school, which is

intended to accommodate 300 pupils. The grammar-school

of the town was founded by Edward VI., and occupies the

chapel of the guild of the Holy Trinity, founded by Arch-

deacon Stratton in 1268. The manufactures, which include

bone-grinding, malt-making, and tanning, are of compara-
tively small importance. Lace-making with bobbins still

occupies a small part of the female population. There are

also some corn-mills in the neighbourhood, and a few lime

quarries. The borough of Buckingham formerly returned

two members to Parliament, but since 1868 it has only

returned one. It is governed by a mayor, four aldermen,

and twelve councillors. Population of parliamentary

borough in 1871, 7545; of municipal borough, 3703.

Buckingham is a town of great antiquity. It was fortified

with earthen ramparts by Edward the Elder in 918, and in

1010 it was captured by the Danes. It is mentioned as an

ancient borough in Domesday Book, but does not seem to

have returned members to Parliament till the reign of

Hwjy VIII. In the reign of Edward III it was a wool-

staple, but not long after its prosperity began to decline.

From Queen llary it received a charter in 1554. It was
the headquarters of Charles I. for a few days during his

war with the Parliament. In 1725 a third part of the

town was burnt to the ground.

BUCKINGHAM, George Villiees, Duke of (1592-
1628), born August 20, 1592, was a younger son of Sir

George Villiers of Brooksby. His mother, who was left a

widow early, educated him for a courtier's life, and the lad,

being by nature little studious and contemplative, took

kindly to the training. He could dance well, fence well,

and talk a little French, when in August 1614 he was
brought before the king's notice, in the hope that be would
take a fancy to huu.

The moment was favourable. Since Salisbury's death

James had taken the business of government upon himself.

But he wanted some one who would chat with him, and
amuse him, and would also fill the office of private secretary,

and sav8 him from the trouble of saying No to importunate

euitors. It would be an additional satisfaction if he could

train the youth whom he might select in those arts of states-

manship of which he believed himself to be a perfect master.

His first choice had not proved a happy one. Robert Carr,

who had lately become earl of Somerset, had had his head
turned by his elevation. He had grown peevish toward
his master, and had placed himself at the head of the party

which was working for a close alliance with Spain. •

, The appearance of Villiers, beaming with animal spirits

and good humour, was therefore welcomed by all who had
an interest in opposing the designs of Spain. With such

powerful backing Villiers prospered at court, became a

gentleman of the bed-chamber, was knighted, and received

a pension of XIOOO a year. For some little time, however,

Somerset's pre-eminence was maintained. But the charge

of murder brought against him completed his min, and
Villiers at once stepped into the place which he had vacated.

In August 1616 he was raised to the peerage as Viscount

Villiers. In January 1617 he became earl of Buckingham.

In January 1618 he was a marquis by the, same title.

Estates to the value of some £15,000 a year were settled

on him. With the exception of the earl of Pembroke he

was the richest nobleman in England.

Those who expected him to give his support to the anti-

Spanish party were at first doomed to disappointment. As

yet he was no politician, and he contented himself with
carrying out his master's orders, whatever they were. In
his personal relations he was kindly and jovial towards all

who did not thwart his wishes. But James had taught
him to consider that the patronage of England was in his
hands, and he took good care that no man should receive
promotion of any kind who did not in one way or another
pay court to him . As far as can be ascertained, he cared
less for money than for the gratification of his vanity.

But he had not merely himself to consider. His numerous
kinsfolk were to be enriched by marriage, if in no other
way, and Bacon, the great philosopher and statesman, was
all but thrust from office, because he had opposed a marriage
suggested lor one of Buckingham's brothers, whilst Crau-
ficld, the first financier of the day, was kept from the
Treasury till he would forsake the woman whom he loved,
to marry a penniless cousin of the favourite.

In the meanwhile Buckingham had found an appropriate
position in the mastership of the horse, which gave him
control over the royal stables. In January 1619 James
made him lord high admiral of England, hoping that the
ardent, energetic youth would impart something of his own
fire to those who were intrusted with the oversight of that
fleet which had been almost ruined by the peculation and
carelessness of the officials. Something of this, no doubt, was
realized under Buckingham's eye. But he himself never
pretended to the virtues of an administrator, and he was
too ready to fill up appointments with men who flattered

him, and too reluctant to dismiss them, if they served their

country ill, to effect any permanent change for the better.

It was about this time that he first took an indepen-'

dent part in politics. All England was talking of the revo-

lution in Bohemia in the year before, and men's sympathy
with the Continental Protestants was increased when it was
known that James's son-in-law had accepted the crown of

Bohemia, and that in the summer of 1620 a Spanish force
was preparing to invade the Palatinate. Buckingham at

first had thrown himself into the popular movement. Be-
fore the summer of 1620 was at end he had swung round,
and was in close agreement with Gondomar, the Spanish
ambassador. He had now married Lady Catherine Manners,
the daughter of the earl of Rutland, who was at heart a
Roman Catholic, though she outwardly conformed to the
English Church, and this alliance may have had something
to do with tlie change.

Buckingham's mistakes were owing mainly to his levity.

If he passed briskly from one camp to the other, an impar-

tial observer might usually detect some personal motive at

the bottom. But it is hardly probable that ho was him-
self conscious of anything of the sort. When he was in

reality acting under the influence of vanity or p<ission it

was easy for him to persuade himself that he was doing
his duty to his country.

The Parliament which met in 1621 broke out into a loud
outcry against the system of monopolies, fiom which Buck-
ingham's brothers and dependants had drawn a profit, which
was beheved to be greater than it really was. At first he
pleaded for a diMolution. But he was persuaded that it

would be a wiser course to ofi"er to put hunself at the head
of the movement, and when he came forward to say that

he would rather sacrifice his brother than countenance
wrong doing, he only gave utterance to those sentiments of

patriotism which he really felt, when patriotism did not call

upon him to sacrifice his own wishes. When, at a later

period of the session. Bacon's case viaa brought forward,

he made no attempt to meet the attack directly, but he did

his best to shield the falling chancellor from the extreme
penalties demanded by his adversaries. It was not long
before he showed on how shallow a basis impulsive gener-

osity rests. Bacon clung, after his fall, to the possession of
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York House, the home of his childhood. Buckingham

rlesired to purchase it, and he stood in the way of the king's

favour to the great philosopher till he had consented to

uell him the house.

In the winter of 1G21, and the succeeding year, Bucking-

ham was entirely in Gondomar's hands; and it was only

with some difficulty that in May 1622 Laud argued him

out of a resolution to declare himself a Roman Catholic.

In December 1621 he actively supported the dissolution of

Parliament, and there can be little doubt that when the

Spanish ambassador left i;ngland the following May, he

had come to an understanding with Buckingham thatihe

Prince of Wales should visit Madrid the next year, on which

occasion the Spanish Court hoped to effect his conversion to

the Roman Catholic Church before giving him the hand of

the Infanta Maria By this time Buckingham had gained

over Charles an influence which he never lost; and when he

carried" him in February 1623 to Madrid it was with the

hope of effecting a great political object. The Palatinate

had gradually fallen into the possession of Spain and of the

Catholic League, and the two young men fondly expected

that the grave statesmen of the Spanish monarchy would

break with their co-religionists in Germany in order to

present the' Palatinate as a marriage gift to Charles.

It was not long before it became plain to Buckingham
that the Palatinate was not to be gained at Madrid. From
that time he urged the prince to return. Charles was not

to be persuaded so soon to relinquish the hope of carrying

his bride home with him to England. But at last his eyes

were opened, and when the two young men sailed together

from Santander in September, it was with the final resolu-

^ion to break entirely with Spain.

James had gratified his favourite in his ab.»ence by raising

him to the highest title known in the English peerage.

But the splendour which gathered round the new duke
irarowingto another source than James's favour. He had

put himself at the head of the popular movement against

Spain, and when James, acknowledging sorely against his

will that the Palatinate could only be recovered by force,

summoned the Parliament which met in February 1624,

Buckingham, with the help of the heir apparent, took tip

an independent political position. James was half driven,

half persuaded to declare all negotiations with Spain at an

end. For the moment Buckingham was the most popular

man in England.

It was easier to overthrow one policy than to construct

another. The Commons would have been content with

sending some assistance to the Dutch, and with entering

upon a privateering war with Spain. James, whose object

was to regain the Palatinate, believed this could only be
accomplished by a Continental aUiance, in which France

took part. As soon as Parliament was prorogued, negotia-

'tions were opened for a marriage between Charles and the

sister of Lewis XIII., Henrietta Maria. But a difficulty

arose. James and Charles had engaged to the Commons
that there should bo no concessions to the English Catholics,

and Lewis would not hear of the marriage unless very large

concessions were made. Buckingham, iiripatient to begin

the war as soon ae possible, persuaded Charles, and the

two together persuaded James to throw over the promises
to the Commons, and to accept the French terms. It was
no longer possible to summon Parliament to vote supplies

for the war till the marriage had been completed, when
remonstrances to its conditions would be useless.

Buckingham, for Buckingham was now virtually the
ruler of England, had thus to commence war without money.
He prepared to throw 12,000 Englishmen, under a German
adventurer. Count Mansfeld, through France into the Pala-

tinate. The French insisted that he should march through
Holland. It mattered little which wp.y he took. Without

provisions, and withcut money to buy them, the wretched
troops sickened and died in the winter frosta. Buckingham^
first militasy enterprise ended in disastrous failure.

Buckingham had many other schemes in his teeming
brain. He had offered to send aid to Chnstian IV., king
of Denmark, who was proposing to make war in Germany,
and had also a plan for sending an English fleet to attack

Genoa the aUy of Spain, and a plan for sendingan EngLuh
fleet to attack Spain itself.

Before these schemes could be carried into operation James
died on March 27, 1625. The new king and Buckinghani
were at one in their aims and objects. Both were anxious

to distinguish themselves by the chastisement of Spain, and
the recovery of the Palatinate. Both were young and
inexperienced. But Charles, obstinate when his mind was
made up, was sluggish in action and without fertility in

ideas, and he had long submitted his mind to the versatile

and brilliant favourite, who was never at a loss what to do
next, and who uuiolled before his eyes visions of endless

possibilities in the future. Buckingham was sent over tt»

Paris to urge upon the French Court the importance of con-

verting its alliance into active co-operation.

There was a difficulty in the way. The Huguenots of

Rochelle were in rebellion, and James had promised the

aid of English ships to suppress that rebellion. Bucking-

him, who seems at first to have consented to the scheme,

was anxious to mediate peace between the king of Francs

and his subjects, which would set him free from foreigij

enterprises, and save Charles from compromising himseK
with his Parliament by the appearance of English ships in an
attack upon Protestants. When he returned his main de-

mands were refused, but hopes were given him that peace

would be made with the Huguenots. On his way througfi

France he had the insolence to make love to the Queen of

France. Unless the testimony of his warmest admirers ie

false, he had convinced himself by a sad expencnce thaj

women found it difficult to resist his seductive tongue aixl

his handsome face.

Soon after his retnrn Parliament was opened. It would
have been hard for Charles to pass through the session with

credit. Under Buckingham's guK^ance he had entered into

engagements involving an enormous expenditure, and these

engagements involved a war on the Continent, which had
never been popular in the House of Commons. The Com-
mons, too, suspected the marriage treaty contained engage-

ments of which they disapproved. They asked for the full

execution of the laws against the Catholics, and voted but

little money in return. Charles adjourned then to Oxford,

that he might plead with them more persuasively. Before

they met there, the English ships had found their way int«

the hands of the French, to be used against Rochelle. The
Commons met in an ill-humour. They had no confidence

in Buckingham, and they asked that persons whom they

could trust should be admitted to the king's council before

they would vote a penny. Charles stood by his minister,

and on August 12 he dissolved his first Parliament.

Buckingham and his master set themselves to work to

conquer public opinion. On the one hand, they threw over

their engagements to France on behalf of the English

Catholics. On the other hand they sent out a large fleet

to attack Cadiz, and to seize the Spanish trcasureshii»s.

Buckingham went to the Hague to raise an immediate

supply by pawning the crown jewels, to place England at

the head of a great Protestant alliance, and to enter into

fresh obligations to furnish money to the king of Denmark.
It all ended in failure. The fleet returned from Cadi&
having effected nothing. The crown jewels produced bt4

a small sum, and the money for the king of Denmark could

only be raised by an appeal to Parliament. In the mean-

while the king of France was deeply offended by the treat-
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meat of the Catholics, and by the seizure of French vessels

on the ground that they were engaged in carrying goods

for Spain.

When Charles's second Parliament met on February 6,

1626, it was not long before, under Eliot's guidance, it

asked for Buckingham's puuishraent. He was impeached
before the House of Lords on a long string of charges.

Many of these charges were eraggerated, and some were
untrue. But as long as Charles refused to listen to the

complaints of his minister's incompetency, the only way in

which the Commons could reach him was by bringing

criminal charges against him. Charles dissolved his second

Parliament as he had dissolved his first.

To find money was the great difiiculty. Recourse was
had to a forced loan, and men were thrown into prison for

refusing to pay it. There had been disasters to Charles's

allies in Germany, and a French war was impending in

addition to the Spanish one. The French were roused to

reprisals by Charles's persistence in seizing FrencTi vessels.

Unwilling to leave Rochelle open to the entrance of an
English fleet, Richelieu laid siege to that stronghold of the

French Huguenots. On June 27, 1627, Buckingham
Bailed from Portsmouth at the head of a numerous fleet,

and a considerable bnd force, to relieve the besieged city.

His first enterprise was the siege of the fort of St Martin's,

on the Isle of Rh6. The ground wis hard, and the siege

operations were converted into a blockade. On September
27, the defenders of the fort announced their readiness

to surrender the next morning. In the night a fresh gale

brought over a flotilla of French provision boats, which

dashed through the English blockading squadron. The fort

was provisioned for two months more. Buckingham re-

solved to struggle on, and sent -for reinforcements from
England. Charles would gladly have answered to his call.

But England had long since ceased to care for the war.

There was no money in the exchequer, no enthusiasm in

the nation to supply the want. Before the reinforcements

could arrive the French had thrown a aupepor force upon
tha island, and Buckingham was driven to retreat with

heavy loss.

Hi3 spirits were as buoyant as ever 111 luck, or the

misconduct of others, was the cause of his failure. He bad
new plans for carrying on the war. But the Parliament

which met on March 17, 1628, was resolved to exact from
the king an obligation to refrain from encroaching for the

future on the liberties of his subjects.

In the parliamentary battle, which ended in the conces-

sion of the Petition of Right, Buckingham took an active

share as a member of the House of Lords. He resisted aa

long as it waa possible to resist the demand of tke Com-
mons, that the king should abandon his claim to imprison

without showing cause. When the first unsatisfactory

answer to the petition was made by the king on June 2, the

Commons suspected, probably with Jruth, that it had
been dictated by Buckingham. They prepared a remon-
strance on the state of the .nation, and Coke at last named
the duke as the cause of all the misfortunes that had
occurred. Though on June 7 the king granted a satisfac-

tory answer to the petition, the Commons proceeded with
their remonstrance, and on June 1 1 they informed the

king that Buckingham had " so abused his powers," that it

was no longar safe to continue him in office.

Once more Charles refused to surrender Buckingham,
and a few days later he prorogued Parliament in anger.

The popular feeling was greatly excited. Lampoons circu-

lated freely from hand to hand, and Dr Lambe, a quack
doctor, who dabbled in astrology, and was believed to exer-

cise influence over Buckingham, was murdered in the

streets of London. Rude doggerel lines announced that the

duke should share the doctor's fate.

With the clouds gathering round him, Buckingham went
down to Portsmouth to take the command of one final ex-

pedition for the relief of Rochelle. For the first time even

he was beginning to acknowledge that he had undertafcan

atask beyond his powers. There was a force of inertia in

the officials which resisted his efforts to spur theiu on to au

enterprise which they believed to be doomed to failure.

He entered gladly into a scheme of pacification proposed

by the Venetian ambassador. But before he could know
whether there was to be peace or war, the knife of an

assassin put an end to his career. John Felton, who had
served at RhS, had been disappointed of promotion, and
had not been paid that which was due to him for his ser-

vices, read the declaration of the Commons that Bucking-
ham was a public enemy, and eagerly caught at the excuse

for revenging his private wrongs under cover of those of

his country. Waiting, on the morning of August 23,

beside the door of the room in which Buckingham was
breakfasting, he stabbed him to the heart as he came out.

The man who for four years had been practically the ruler

of England fell dead upon the ground. He had only com-
pleted his thirty-sixth year three days before, (s. R. G.)

BUCKINGHAM, George Villiers, Selond Duke op
(1627-16SS), was born at London January 30, 1627, about

a year and a half before the murder of his father. He was
educated at Cambridge, returned from a Continental toui

on the outbreak of the civil war, and at once threw in his

lot with the king. The detachment in which he held a

command was defeated at Nonsuch,- aud he with difficulty

efl'ected an escape from England. His estates were con

fiscated by Parliament, and part of them were bestowed
upon Fairfax. He returned with Charles II. and took

part in the battle of Worcester, after which he again fled.

About 1057 he returned secretly to England and niarricJ

one of Fairfax's daughters. . Arrested by order of Cromwell,

ho was thrown into the Tower and kept in confinement for

some time. After the Restoration he recovered his estates,

and rose to high favour with Charles 11. He was a man
of great talent, but utterly without principle, versatile and
whimsical to the last degree.

•' A man so various that lie sccuicJ to be

Not ouo, but aU mankind's epitome."

He was a profligate and a statesman, a musician, an
alchemist, a writer of farces, and a courtier,—"everything

by starts, and nothing long." He was radically fickle, and
could not be faithful to any party. In 1671 his power
was at its height. He had done much to bring about the

dismissal of Clarendon, had formed the famous council

called the Cabal, and was in fact prime minister of England.

But the measures he and his associates passed were little

calculated to allay the strong popular feeling against tha

Government. The Cabal was quickly dissolved, and
Buckingham, with his usual versatility, at once became an
ardent friend of the democratic leaders. Soon afterwards

he seems to have been disgusted with jiolitics, and gradually

withdrew from court. After the death of Charles ho
retired to his seat at Helmsley in Voikshire, and devoted

himself to hunting and other country aiuusements. He
died on the 17th April lOSS, in the house of one of his

tenants, having been seized with a fever produced by sitting

on the damp ground after being heated with riding. Ha
was buried in Westminster Abbey. Buckingham was tha

author of some farces, comedies, and miscellaneous poems,

but ho is chiefly remembered in English literature by the

Rehearsal, a clever parody upon Dryden and other stilted

tragedians. His works were collected in 1704.

BUCKINGHAMSHIRE, John Sheffield, Duke of
(16'i9-1721), was the son of Edmund, second carl of

Mulgrave, and succeeded to that title on his father's death

in 1658. At the age of seventeen he joined the fleet in



420 B U C — B U C
the war against the Dutch, but was not in any engagement.

In 1672, however, on the renewal of hostilities, he distin-

guished himsjlf by his bravery, and was appointed to the

command of a ship. He afterwards served with the land

forces, and for a short time joined Turenne, in order to

study the art of war. On the accession of James he

received a seat in the privy council, and was made lord-

chamberlain. He was not among the lords who invited

over the Prince of Orange, but he acquiesced in the Revolu-

tion, and was uhimately received into the cabinet council

of William. In 1694 ho was made marquis of Normanby.
In 1702, on the accession of Anne, with whom he was a

jiersonal favourite, he became lord privy seal and lord-

lieutenant of the North Riding of Yorkshire. In the

following year he was made duke of Normanby, and duke
of Buckinghamshire Under the administration of Marl-

borough and Godoiphin, he threw in his lot with the high

Tory party, and in 1705 was deprived of the seal. Two
years later he was dismissed from the privy council. In

1710, when the Tories recovered power, Buckingham
became lord steward; and in 1711 he was raised to the

dignity of lord president. After the death of Anne he held

no state appointment. He died 24th February 1721. His

works consist of two tragedies, a few small poems of little

value, and of the rhymed Essay on Poetry. His Essay

on Satin is said to have been revised by Dryden, and is

sometimes printed among the latter's works. The Essay on

Poetry was highly praised by Addison, Pope, and other

critics of the time, but the praise must have been due to

the rank and not to the abilities of the poet. His works
were published in 1723.

BUCKLAND, The Very Rev. William (1784-1856),
the eldest son of the Rev. Charles Buckland, rector of

Templeton and Trusham, in the county of Devon, was
born at Axminster in Devonshire, 12th March 1784. He
was educated at the ancient Grammar School of Tiverton,

and at Winchester, and in 1801 was elected by examination

a scholar of Corpus Christi College, Oxford. In 1805 he
proceeded to the degree of B. A., and in 1808 he was elected

a fellow of his college. From early boyhood he had
exhibited a strong taste for natural science ; his innate

bias was at this time stimulated by the lectures of Dr Kidd
on mineralogy and chemistry, and his attention was thus

more especially drawn to the then infant science of geology.

He now devoted himself systematically to an examination

of tha geological structure of Great Britain, making many
excursions on horseback, and investigating both the order

of superposition of the strata and the characters of the

organic remains which they contained. In 1813, on the

resignation of Dr Kidd, he was appointed reader in

mineralogy in Oxford ; and the interest excited by his

lectures was so great that in 1819 a readership in geology

was founded and especially endowed by the Treasury, Dr
Buckland being the first holder of the new appointment.

In 1818 Dr Buckland was elected a fellow of the Royal
Society, and in 1824 he was chosen president of the

Geological Society of London, of which he had long been
a fellow. In 1825 he resigned his fellowship at Corpus,
ond was presented by his college to the living of Stoke
Charity, near Whitchurch, Hants, and in the same year he
was appointed by Lord Liverpool to a canonry of the

cathedral of Christ Church, Oxford. In the same year,

also, he married Mary, the eldest daughter of Mr Benjamin
Morland of Sheepstead House, near Abingdon, Berks, by
whose high intellectual abilities and excellent judgment he
was materially assisted in his hterary labours. During
the succeeding twenty years he laboured diligently in

various departments of his favourite science, visiting many
interesting localities, both at home and abroad, accumulating
extensive collections, and communicating numerous memoirs

to learned societies. In 1845 he was apppointed by Sir
Robert Peel to the vacant deanery of Westminster, and was
soon after inducted to the living of Islip, near Oxford, a
preferment attached to the deanery. In 1849 his health
began to give way under the increasing pressure of his

multifarious duties ; and the latter years of his life were
overshadowed by a long and serious illness, arising from
disease of the base of the skull, which compelled him to

live in retirement, to the deep regret of a wide circle of

friends and acquaintances. He died 24th August 1856,
at the advanced age of seventy-three, and he was buried in

a spot which he had himself chosen in Ishp churchyard.

Dr Buckland was a man many-sided in his abihties, and of

a singularly wide range of attainments. Apart from his

published works and memoirs in connection with the special

department of geology, he accomplished in other directions

much that entitles him to remembrance. Few men, indeed,

ever more laboriously and consistently devoted a long life

to the advancement of the cause of truth and to the benefit

of their fellow-men. In addition to the work entailed upon
him by the positions which he at different times held in the

Church of England, he entered with great enthusiasm into

many practical questions connected with agricultural and
sanitary science, and various social and even medical

problems. As a teacher he possessed powers of the highest

order ; and the university of Oxford is enriched by the large

and valuable private collections, illustrative of geology and
mineralogy, which he amassed in the course of his active

life, and which are now known as the " Buckland Museum."
It is, however, upon his published scientific works that Dr
Buckland's great reputation is mainly based. His first

great work was the well known PeliquuB Diluviance, or

Observations on the Organic Remains attesting the Action of

a Universal Deluge, published in 1823, in which he

supplemented his former observations on the remains of

extinct' animals discovered in the cavern of Kirkdale in

Yorkshire, and expounded his views as to the bearing of

tbe.°e and similar cases on the Biblical account of the

Deluge. Thirteen years after the publication of the

Heliquiw, Dr Buckland was called upon, in accordance with

the will of the earl cf Bridgewater, to write one of that

remarkable series of works, known as the Bridgewater

Treatises. The design of these treatises was to exhibit the
" power, wisdom, and goodness of God, as manifested in

the creation," arid none of them was of greater value, as

evinced by its vitality, than that on geology and mineralogy.

Originally p»blished in 1836, it has gone through four

editions, and though not a "manual" of geological science,

it still possesses a high value as a rich storehouse of

geological and palisontological facts bearing upon the

particular argument which it was designed to illustrate.

Of Dr Bucklnnd's numerons iriginal contributions to the sciences

of Geology and Paloeofltology, the following may be mentione<i as

being the most important:—1. "On the Stnictnre of the Alps and
adjoining parts of the Continent, and their relation to the Second-

ary and Transition Kocks of England " {Annals of Phil. 1821) ; 2.

"Account of an Assemblage of Fossil Teeth and Bones of Elephant,

Rhinoceros, Hippopotamus, Bear, Tiger, and Hyena, and Sixteen

otBer Animals, discovered in a Cave at Kirkdale in Yorkshire " {/'hil.

Trans) ; 3. " On a Series of Specimens from the Plastic Clay near

Reading, Berks, with observations on the Formation to which these

Beds belong" (Trans. Oeol. Soc. Land) ; 4. "On the Megalosaums

or Great Fossil Lizani of Stonesfield " {Jbid) ; 5. " On the Cycade-

oideic, a Family of Plants found in the Oolite Quarries ot the Isle of

Portland '(/frufl; 6. " On the Discovery of a New Species of Ptero-

dactyle in the Lias of L\-me Regis " (Ibid) ; 7. " On th'e Discovery of

CoproliteJ! or Fossil Faces in the Lias of Lyme Regis, and in other

Formations" (Ibid); 8. "On the Evidences of Glaciers in Scotl.md ond

the North of England " (Proe. Oeol. Soc. Land); 9. " On the South-

AVestem Coal District of England (joint paper with Mr Conybeare,

Travj. Ofol. Soc. Land); 10. "On the Geology of the neighbour-

hood of Weymouth, and the adjacent parts of the Cout of Dorset '
.

tioiiit paper with Sir H. de La 13ecbe, Jians, O'tol. Sx. Loud.)
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BUCKLE, Hkndy TnoM^ (1821-18G2), the son of

frbomas Henry Buckle, a wealthy London merchant, and
bis wife, Jane Middleton, was born at Lee, in Kent, Nov-
ember 24, 1821. He was a feeble and delicate child, who
took no pleasure in the society and amusements of other

children, but who loved to sit for hours hearing his mother
read the Bible, and whose own love of reading was called

forth by a present from her of the Arabian Nights. In his

mother he found unfailing mental sympathy and stimulus,

and her share in the education of his mind and the forma-

tion of his character was very great. Although she was of

a naturally strong religious temperament, a painful personal

experience had given her a horror of imposed doctrines,

and, according to the testimony of Miss Shirreff, she

refrained from teaching dogmatically even such views as

were full of hope and consolation to herself. To her

Buckle seems specially to have owed his faith in progress

through the triumph of truth, his taste for speculation, and
his love of poetry. In common with his father he had a

keen interest in politics, a very retentive memory, and a

fondness for reciting Shakespeare. Even as a child he

showed conversational power, and the only game he cared

for was playing at "parson and clerk," with a cousin of

about his own age, he himself taking the part of preacher.

Owing to his delicate healtli he was only a very short time

nt school, and never at college, but the love of reading

having been early awakened in him, he was allowed ample
means of gratifying it. In every fair estimate of his

character due weight must be given to the fact that he was
a .self-educated man, although one placed in exceptionally

favourable circumstances, and that while he had in a large

measure the merits which flow from self-education he could

not altogether escape the defects which naturally accompany
them. He gained his first distinctions not in literature

but in chess, being reputed, before he was twenty, one of

the first players in the world. His father died in January

1840, and in July ofythat year his mother, his unmarried
sister, and himself left England and travelled in France,

Italy, and Germany for a year, during which time, as also

after his return home, he studied diligently modern
languages. From the spring of 1843 to that of 1844 was
likewise spent on the Continent. He had by that time
formed the resolution to direct all his reading and to devote

all his energies to the preparation of some great historical

work, and during the next seventeen years, with rare self-

denial, he bestowed ten hours each day in working out his

purpose. At first he contemplated a history of the Middle
Ages, but by 1851 he had decided in favour of a history df

civilization. The six years which followed were occupied

in writing and rewriting, altering and revising the first

volume, which appeared in June 1857. It at once made
its author a literary and even sociAl celebrity,—the lion of

o London season. On 19th March 1858 he delivered at

the Royal Institution a lecture on the Jnjlucnce of Women
on Vie Progress of Knoidedge, which w.is published in

J'raser's Magaiine for April 1858, whence it has been
reprinted in the first volume of the Jfiscellaneous and
Pnslhumons Works. The professed aim of this his first and
only lecture in public was to prove that women naturally

prefer the deductive method to the inductive, and that by
encouraging in men deductive habits of thought, they have
rendered an immense, though unconscious, service to the pro-

gress of knowledge, by preventing men of science from being
as exclusively inductive as they would otherwise be ; but
the facts and reasons adduced in support of these proposi-
tions were few and indecisive, the discourse being in the
main simply an eloquent gener.il pleading for the combina-
tion of deduction and induction in scientific investigation.

On 1st April 1859, a crushing and desolating affliction fell

upon him in the death of his mother. It was under the

immediate impression of his loss that he conclndsA t. Te« 'evt

he was writing of Mr J. S. Mill's Essay on. Liunii/ with

an argument for immortahty, based on the yearning of fhe

affections to regain communion with the beloved dead,— iii

the impossibility of standing up and living, if we believed

the separation were final The argument is a strange ane
to have been used by a man who had maintained so

strongly that " we have the testimony of all history to

prove the extreme fallibility of consciousness " The n-vi'nv

appeared in Fraser's Magazine, May 1859, and is now to
be found also in the Miscellaneous and Poslhzimous Works,
The second volume of his history was published in May
1861. Soon after he left England for the East, in order to

recruit his spirits and restore his health. From the end of

October 18G1 to the beginning of March 18C2 was spent

by him in Egj'pt, from which he went over the desert of

Sinai and of Edom to Syria, reaching Jerusalem on April

19, 1862. After staying there eleven days, he set out for

Europe by Beyrout, but at Nazareth he w.as attacked by
fever ; and, endeavouring to shake it off and struggle

onwards, when rest was what he required, he fell a victim

to it at Damascus on May 29, 1862, aged forty. The
marble altar-tomb over his grave has inscribed on it an
ancient Arabic couplet which signifies,— ^

" The written word remains long after the writer

;

Tlie writer is resting under the earth, but his works endure.'"

The three volumes of Buckle's Miscellaneous and Post-

humozis Worlis, edited by Miss Helen Taylor, and published

in 1872, contain the lecture delivered at the Koyal In-

stitution, and the review of Mill's Liberty, which have

been already mentioned, " A Letter to a Gentleman ou
Pooley's Case," "Fragments,"—of which the portions relat-

ing to Queen Elizabeth appeared in Fraser's. Magazine
about five years after the author's death,—and " Common-
place Books," composed of abstracts of works read, and
collections of facts and ideas meant to be wrought into his

magnum opus, or, at least, to assist him in comprehend-

ing the history of civilization. The " C'onmion-placa

Books" fill the second and third volumes, and it may be
reasonably questioned whether matter so unsifted and
unformed as is the bulk of that of which they consist

should ever have been published.

The fame of Buckle must rest wholly on his ^ocall^d

History of Civilization in England. It is a gigantic

unfinished introduction, of which the plan was, first, to

state the general principles of the author's method and the

general laws which govern the course of linman progress ;

and secondly, to exemplify these principles and laws

through the histories of certain nations characterized by
prominent and peculiar features,—Spain and Scotland, tlio

United States and Germany. Its chief ideas arc,— 1,

That, owing partly to the want of ability in historians, and
partly to the complexity of social phenomena, extremely

little has as yet been done towards discovering the principles

which govern the character and dosiiny of nations, or, in

other words, towards establishing a science of history ; 2

That, while the theological dogma of predestination is a

barren hypothesis beyond the province of knowledge, and
the nietapliyslcal dogma of free will rests on an erroneous

belief in tlie infallibility of consciousness, it is proved by
science, and especially by statistics, that human actions

are governed by laws as fixed and regular as those which

rule in the physical world ; 3. That climate, soil, food,

and the aspects of nature, are the primary causes of intel-

lectual progress,—the first three indirectly, through deter-

mining the accumulation and distribution of wealth, and
the last by directly influencing the accumulation and
distribution of thought, the imagination being stimulated

and the understanding s'lUlned when the phenomena u£,
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tha external world are sublime and terrible, l;ie under-

standing being emboldened and the imagiaation curbed

when they are amall and feeble ; 4. That the great division

between European and non-European civilization turns on

the fact that in Europe man is stronger than, nature, and
tliat elsowhere nature is stronger-than man, the consequence

of which is that in Europe alone has man subdued nature

to liis service ; 5. That the advance of European civiliza-

tion is characterized by a continually diminishing influence

of physical laws, and a continually increasing influence of

mental laws ; G. That the mental laws which regulate the

progress of society cannot be discovered by the metaphysical

method, that is, by the introspective study of the indi-

vidual mind, but oidy by such a comprehensive survey of

facts as will enable us to eliminate disturbances, that is,

by the method of averages ; 7. That human progress has

been due, not to moral agencies, wliich are stationary, and
which balance one another in sucli a manner that their

influence is unfelt over any long period, but to intellectual

activity, which "has' been constantly varying and advanc-

ing :
—" The actions of individuals are greatly afl'ected by

their moral feelings and passions; but these being antagon-

istic, to the paxsious and feolingi of other individuals, are

balanced by them, so that their effect is, in the great

average of human afl'airs, nowhercto be seen, and the total

actions of mankind, considered as a whole, are left to be
regulated by the total knowledge of which mankind is jMs-

Beased ;" 8> That individual efforts are insignificant in the

great mass of human affairs, and that great men, although
Ihcy exist, and must "at present" bo looked upon as dis-

turbing forces, are merely the creatures of the age to which
they belong; 9. That religion, literature, ajid government
are, at the best, the products and not the causes of civiliza-

tion ; 10. That the progress of civilization varies directly

as " scepticism," the disposition to doubt and to investigate,

and inversely " as credulity" or " the protective spirit," a

disposition to maintain, \»ithout examination, established

beliefs and practices. _ _^^^

These are all the general truths whicb are contained

in Buckle's theory of history. And obviously, however
nbly advocated, however solidly established they might be,

they must fall short of constituting a science of history,

unless that science be one of unparalleled simplicity and
vagueness. But probably none of them are completely

made out ; probably none of them are quite true ; while

several of them seem to be nearly altogether false. Buckle
either could not define, or cared cotto definp, the general

conceptions with which he worked, such as those denoted

by the terms "civilization," "history," "science," "law,"
" scepticism," and " protective spirit

;

" the consequence
is that his arguments are often fallacies. Whenever
lie treats of matters metaphysical, psychological, or theo-

logical, he shows plainly that his mind had been little

exercised on such subjects. Ho assumes, without the

slightest evidence, that law and free will, orderly historical

developnient and providential government, the metaphysical

method and the method of averages, obeying nature and
ruling nature, are so many alternatives of which the terms
contradict and exclude each other; it does not seem to

have occurred to him that freedom and law, historical order

and providential government, internal and external obser-

vation, might co-exist, or that Bacon might have had reason

in writing

—

"natura 7i07i nisi pareiido vvicilur." The
looseness of his statements and the rashness of his inferences

regarding statistical averages make him, as a great authority

has remarked, the enfant terrible of moral statisticians.

He denies the influence of race without adequate consi-

deration, and so exaggerates the power of climate, soil,

food, and the aspects of -nature, as at times to be fairly

rharceable with ohvsical fatalism. He neclects to raise

the essential question. Must not certain moral conditions

-c realized before the accumulation and distribution of

wealth are possible 1 In attempting to prove the unpro-

gressivcnoss of moral knowledge he gives us such asser-

tions as these :
—

" That the system of morals propounded
in the New Testament contained no maxim which had not

been previously enunciated, and that some of the most
beautiful passages in the Apostolic writings are quotations-

from Pagan authors is well inown to every scholar."

"Systematic writers on morals reached their zenith iu the-

13th century, fell off rapidly after that period, were, as'.

Coleridge well says,opposed by the 'genius of Protestantism,''

and by the end of the 17th century became extinct in

the most civilized countries,"—although the lacts are, thai

the passages in the Apostolic writings known to be quota-

tions from Pagan authors arc just three in number, two ol

which have no claims to beauty, and that there have been
more systematic writers on morals iu the 19th century

than there were writers of all kinds during the 13th. The
reasoning employed to show that intellectual forces have
been far more potent than moral forces in producing

progress has many flaws, which have been often pointed

out. What Buckle himself says of the achievements of

Richelieu, Adam Smith, Voltaire, and others, and of the

effects of the protective spirit in France and England, and
of religious intolerance in Spain and Scotland, is irrecon-

cilable with his doctrines that great men, government, and
religion have had almost no iuHuence on civilization. His
paradox about scepticism and credulity is partly a truism

inaccurately expressed and partly its exaggeration. •-'•-'' -

The larger part of Buckle's first volume, and the whole
of the second, are composed of surveys of positive his-

tory, undertaken to prove the last of the general theses
'

already mentioned. The rest of these theses are ignored,

and some of them are even by implication contradicted.

when he engages in actual historical work. Perhaps the

historical work performed by him is none the worse on that

account. The chief aim of the historical portion of the first

volume is to trace the working of the protective spirit in

its political form, and to show its civil tendencies. France,

the most civilized country in which that spirit is very

powerful, is chosen as the field of illustration, and the

history of the intellect and policy of France is laid before

us in outline, and compared and contrasted with that of

England, the development of which is held to have been
comparatively spontaneous and normal. The first chapter

of the second volume gives a general view of the history

of the Spanish mind from the 5tli to the middle of the

19th century, designed to show why the protective spirit

has prevailed in Spain in a religious form, and how it has

isolated the Spanish nation from the rest of the world,

weakened and degraded it, and hitherto frustrated alt

efforts at improvement. The other four chapters are

designed to explain what Mr Buckle supposes to be tha

largest and most important fact in the history of Scotland,

—the combination in its people of liberality in politics

with illiberality in religion. In order to accomplish the

explanation it is found necessary to argue that the Scottish

Reformation was the work of the nobles, animated by
hostility to the Roman Cathohc priesthood ; that the Pro-

testant clergy, owing to being despised by the governing

class, united themselves with the people,- advocated demo-

cratic principles, and, favoured by the course of events,

acquired an immense authority, the result of which was
the general prevalence of extreme religious bigotry ; that

the Scotch philosophy of the 18th century, although a
reaction against the theological spirit of the 17th, retained

the theological method ; and that, owing to its deductive

character^ that philosophy has been inaccessible to tha

averaee intellect of the nation, and cowciless to ifee U
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(rom the grasp of superatitioa. On the proof of these

positions Buckle lavished labour, learning, and ingenuity,

and, it will be generally admitted, attained some con-

tiderable re3ult9. But the results were by no means so

great or certain as he himself imagined. Few competent

judges will deny that, in regard alike to France and Scot-

land, he overlooked inttuences wh^h had been as powerful

in shaping the characters of these nations aa those on

which he laid exclusive stress. No explanation of French

liistory can be satisfactory which does not attach due weight

»o the series of cvcnts^by which the unity of France was

built up, and which only begins alter that unity was com-

pleted ; no explanation of Scottish history can be satis-

factory which slurs over the wars with England. The
French Revolution was, as Buckle represents it, a reaction

against the protective spirit,— but it was a great deal more,

and that he did not see , the Scottish Reformation was

due in some measure to the antagonism between the

nobility and priesthood, as he has amply shown, but he

might easily have still more amply shown that it was very

far from wholly due to it. To some extent the Scotch

philosophy of the 18th century was a reaction against

the theological spirit of the 17th, as he s.aw ; but to a

much greater extent it was a natural development of

British and even European thought, which he should not

have overlooked. That either the Scottish philosophy or

the Scottish intellect was essentially deductive he wholly

failed to make out, and would never have tried to make
out, had it not been that his views as to the difference

between induction and deduction were strangely vague and
confused. Hume was not as deductive as HoJbes. Adam
Smith, at least as a political economist, was less deductive

than Malthus and Ricardo. Black was >es3 so than

Dalton and Davy. Tc say that deduction is a prominent
characteristic of Hutcheson, Reid, or Diigald Stewart, is

glaringly contrary to fact. If their writings show any
particularly Scottish trait, it is Scottish caution manil'eet'

ing itself in suspicion of deduction.

Buckle had a high ideal of tho historian's duties, and
bo laboriously endeavoured to realize it , but he fancied

himself far more successful in the attempt than ho really

was, and greatly underrated what had been accomplished

by others. He broighta vast amount of information from
the most varied and distant sources to confirm his opinions,

and the abundance of his materials never perplexed or

burdened him in his amimentation, but examples of well-

conducted historical inductions are rare in his pages. Ho
sometimes altered 8 nd contorted the facts; he very often

unduly simplified his problems , ho was very apt when
he had proved a favourite opinion true to infer it to bo

the whole truth. His intellect was comprehensive and
vigorous, but neither classically cultured nor .scientifically

disciplined ; it was amazingly stored with facts, but not

rich in ideas ; it was ambitious in aspiration, confident to

excess in its own powers, and exceptionally unconscious of

where its knowledge ceased and its ignorance began. It

was deficient in imagination, poetical feeling, and sympathy.
Hence Buckle was narrow and harsh in his. judgments
on certain gieat periods of time and large classes of men,
on antiquity and the Middle Ages, on the clergy and
statesmen, on heroes and martyrs. But he was fearlessly

honest according to his lights, and gave expression to the

most distasteful of his opinions with a manly openness.

He paid great attention to his style, and it has been pro-

nounced, by an eminently competent judge, "equal to the

subject, precise enough for the demands of science, full,

flowing, and flexible enough for every purpose of eloquence.

Lacid when the business of the writer is to state, explain, or

iUostrate, it ascends, when anger at the oppressor or sym-
pathy with the oppressed call upon it, to tones wnrt'nv

of Edmund Burke himsoii aenouncmg tne cormptions o!

England or the wrongs of India."
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September ISlil; J. H. Burton, Phylax on Ruckle; J. Hutchison
.Stirhngon "Buckle, liis Problem and his Metaphysics" in tb<

Aorth Amencan Review, July ia72 and on "Mr liuckle and th<

Aufklarang," in the Journal <i! ^fcculattve rUiloiophy, Octobei
1875. ic. (R. F.)

BUCKWHEAT, the seeds, ol various species of Fago.
px/rum, chiefly F escutentum, a herbaceous plant, native

of central Asia, but cultivated in Europe on account o(

its seeds. The seeds, as enclosed in their dark brown
tough rind, are three-sided in form, with sharp angles,

similar in shape to beech-mast, whence their name from
the German /iuchweizm, beechwheat. Buckwheat is grown
in Great Britain only to supply food for pheasants and to

feed poultry, which devour the seeds with avidity. In the

northern countries of Europe, however, the seeds are

employed as human food, chiefly in the form of cakes,

which when baked thin have an agreeable taste, with «
darkish somewhat violet colour. The meal of buckwhcal
is also baked into crumpets ns a favourite dainty among,

Dutch children, and in the Russian army buckwheat groats

are served out as part of the soldiers' rations, which they

cook with butter, tallow, or hemp-seed oil. Buckwheat la

also used as food in -the United States ; and by the

Hindus it is eaten on " bart" or fast days, being one of

the phalahas or lawful foods for such occasions. When it

is used as food for cattle the hard sharp angular rind must
first be removed. As compared with the principal cereal

grains, buckwheat is poor in nitrogenous substances and
fat ; but the rapidity and ease with which it can bo grown
render it a fit crop for very poor badly tilled land. Ac-

cording to Payen it contains—nitrogenous matter 1310
per cent., starch G-tOO, fat 3 00, water 1300, cellulose and
ash 600. An immense quantity of buckwheat honey is

collected in Russia, bees showing a marked preference foi

the (lowers of the plant. A dye-stuff is obtained from
the leaves of a species of buckwheat, Polygonum tinctoriuvt,

which may be used for producing a yellow or olive colout

on cotton, according to the mordant employed.

BUDA (German, Open), a royal free town of the king,

dom of Hungary, is situated in 47° 29' 10" N. lat. an^^

19' 2' 55" E. long., on the right bank of the Danube,

opposite the capital Peslh, with which it has been united

since 1849 by a suspension bridge of much beauty, 1227

feet long and 39 feet wide. The nucleus of the town ia

the " fortress," which occupies an oblong elevation of por<

phyry rock, not unlike the Acropolis of Athens. Itcontainj

the royal palace, the mansions of Counts Sandor, Teleki,

and Erdiidy, the residence of tho governor in command, th«

arsenal, and several buildings for official purposes. The
palace includes the court church—where the regalia of

Hungary are preserved, a picture gallery, and a library.

Around this central portion there have grown up various

suburbs, known respectively as the Waaserstadt, the Land-

strasse, the Neustift, the Christinenstadt, and the Taban oi

Rascian town, the last of which derives its name from its

Servian inhabitants, who are mainly vineyard owners. In

tho Wasserstadt are the church of St Anne and Elizabeth,

and the military hospital ; in Christinenstadi, the Horvath

gardens, with the summer theatre, and the large mansion-

house of Count Caracsonyi ; and .in Old Buda are the

royal barracks, part of which was once the Inopastery oj



424. B U D— B U D
Mariazell. There are in the town upwards of fifteen

churches, as well as several convents, and a Jewish syna-

gogue. The educational establishments include a gymna-

eiura of the highest class, an upper commercial school, five

normal institutions, a school of design, a school of music,

and about sixteen schools of lower grade. There is also

an observatory in the town. Buda has long been celebrated

for its mineral baths, which are five in number. The

Bruckbad and the Kaiserbad were both founded by the Turks,

and the buildings retain traces of Turkish occupation. The

temperature of the water is about 118° Fahr. The town is

commanded by the cmineirces' known as the Spiessberg or

Nap Hegy, and the Blocksberg or Gellert Hegy, the latter of

which is crowned by a citadeT, The industry of Buda com-

prises the making of cannon, type-founding, silk-weaving,

coach-building, and the manufacture of majolica, copper

wares, and gunpowder. A somewhat active trade is carried

on in the red wine produced in the neighbouring vineyards,

and Old Buda is the seat of a good deal of iivet traffic.

•The Danube Steam- Navigation UomjiEmy have a consider-

able establishment there, in which a number of their

vessels are built. In 18G9 the population of the commune
was 53,988. Old Buda was known to the Romans for its

mineral springs ; but the modern town dates only from

the Middle Ages. In 1247 King Bela built a castle, which

wa3 originally regarded as belongiug to Pesth ;
but the

town which gradually gathered round it soon acquired an

independent importance. In 1526 it was captured by the

Turks, and in their hands became a place of pilgrimage, as

well as an important military post. In 1 680 it was wrested

from them by Charles of Lorraine. During the Hungarian

wars of the present century it played a distinguished parL

In January 1849 the fortress was seized by the Austrian

general Windischgralz.; bat in May it was taken by storm

by the Hungarians upder Gorgey. On their departure the

Russiaos look possession, -but shortly afterwards handed

the place over {o the Austrian forces.

BUD^US, or BuDE, Guillaumb (1467-1540), de-

ecended of an ancient and illustrious family, was a native of

Paris. At an early age he was sent to the schools of Paris,

and afterwards to the university of Orleans to study law.

He passed his time, however, in idleness, and being heir

to a large fortune, was left, on his return to Paris, to follow

his passion for gaming and pleasure. It was only when

the fire of youth began to cool that he was seized with an

irresistible passion for stuijy ; and having disposed of his

bunting equipage, be abandoned business of every descrip-

tion, and applied himself wholly to literature. Without

assistance, he made rapid progress, particularly in the

Latin and Greek languages. The work which gained him

greatest reputation was his treatise De Atse, the first edition

of which was published at Paris in 1514, He was held in

high esteem by Francis I., who was persuaded by him and

by Du Bellay to found the Royal College of France, for

teaching languages and sciences. He was sent by the

king to Rome as ambassador to Leo X., and in 1522 was

made master of requests. He died in Paris in 1540. Of

his works, printed at Basel in 4 vols, folio iu 1557, tlid

most important is the Cominentarii Graecae Lingutx, which
first appeared in 1529.

BUDAUN, a district of British India, in the Rohilkhand
division, under the jurisdiction of the Lieutenant-Governor
of the North-Western Provinces, lies between 27° 38'aud 28'

29' N. lat., and 78° 21' and 79° 35' E. long., and is bounded
on the N. by the British district of Moradabad, on the

N.E. by the district of Bareilly, on the S.E. by that

of Sh4hjah4npur, on the S. by Farukhabad and Main-
puri, and on the west by Aligarh and Bulandshahr. The
country is low, level, and is generally fertile, and watered

by the Ganges, the Rdmganga, the Sot or Yarwafddir, and
the MahiwA. The area is 2004 84 square miles, of which
1376'94 square miles are under cultivation, 382o4 square

miles cultivable but not actually under cultivation, and
the rest uncultivable waste. The district population in

1872 amounted to 934,348 souls, residing In 193,589
houses, and inhabiting 2364 villages. Of the total popu-

lation, 794,532 or 851 per cent, were Hindus, 139,687 or

14 9 per cent. Mahometans, 129 Christians and othera

of unspecified religion. Rice, wheat, sugar-cane, cotton,

pulses, oilseeds, and varieties of millet form the principal

agricultural products of Budaun. The chief routes through

the district are the roads from Farukhabad to Moradabad,

from Agra to Bareilly, from Aligarh to Moradabad, and
from Delhi to Bareilly. In 1870-71, the total revenue

amounted, to £130,424, of which £111^722 or 85 per cent

was derived from the land. In 1872-73 Budaun district

contained 303 schools,, attended by 4848 pupils. Th«
following towns in the distncl "have upwards of 500O
inhabitants :—Budaun, the administrative headquarters,

—

area,"335 kcSrea, population 33,322 ; IsUmnagar, popula-

tion 5424; Ujhim,7655j Sahaswin, 17,063; Bilsi, 5282;
AUpur, 5347. Budaun district was ceded to the British

Government in 1801 by the Naw^ab of Oudh. During

the mutiny of 1857, the people of Budaun sided with the

rebels, and the European officer in charge of the district

only saved his life by flight.

BUDD.«US, John Fkancis (1667-1729), a celebrated

Lutheran divine, and one of the most learned men Ger-

many has produced, was born at Anklam, a town of Pome-

rania, where his father was minister. He studied with

great distinction at Greifswald and at Wittenberg, and

having attained to eminence in languages, theology, and

history, was appointed Greek and Latin professor at Coburg,

• afterwards professor of ethical science and politics in the

.•university of Halle, and at length, in 1706, professor of

divinity at Jena, where, after having acquired a very great

reputation, he died in 1729.

His principal works are,—A large historical German Dictionary,

Leipsic, 1709, folio; Uistoria Ealtsiailka Vilcria r«.'amfn(i, Halle,

1709, 4 vols. 4to; EUnunta Philosophic Pradic(E^ Instrumcrttalts, et

Thcorctica, 3 vols. 8vo, wliich has passed through a great number of

editions ; SeUda Juris Natura et Gentium, Halle, 1704, 8vo ; MixtU
lanea Saera, Jena, 1727, 3 vols. 4to; and Isagoge Historico-Thto-

logica ad Theologiam Univcrsam, singulasque ejus partes, 2 voU.

4 to.

BUDDHISM
BUDDHISM is the name of a religion which formerly

prevailed through a large part of India, and is now
professed by the inhabitants of Ceylon, Siam, and Burma
(the southern Buddhists), and of Nepal, Tibet, China, and

Japan (the northern Buddhists).' It arose out of the

philosophical and ethical teachings of Siddhiirtha Gautama,

* —.—

—

' The number of Buddliiftj i> now probably alxmt 450,000,000.

^rorciuor Mai MiiUer, Chips from a Oennan H'ortsAop, i. p. 2H.

the eldest son of Suddhodana, who was riija in Kapilavastu,

and chief of the tribe of the Sakyas, an Aryan clan seated

during the 5th century B.C. on the banks of the Kohana,

about 100 miles N. of the city of Benares, and about 50
milos S. of the foot of the Himalaya Mountains.

We are accustomed to find the legendary and the nuracu-

lous gathering, like a halo, around the early history of

religious leaders, until the sober truth runs the risk of being

altogether neglected for the glittering and edifying false-
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bood. Buddha has not escaped the fate which has befallen

the founders of other religions ; and as late as the year 1854

the late Professor Wilson of Oxford read a paper before the

Royal Asiatic Society of London in which he maintained

that the supposed life of Buddha was a myth, and " Buddha
himself merely an imaginary being." No one, however,

would now support this view ; and it is admitted that, under

the mass of miraculous tales which have been handed down
regarding him, there is a basis of truth a/ready sufiRciently

cleur to render possible an intelligible history, which will

become clearer and clearer as older and better authorities

are made accessible.

The chief sources of our at present available information

Regarding the life of Buddha are— 1, The Manual of

Buddhism, published in 1860 by the Rev. R. Spence Hardy,

compiled from various Sinhalese sources ; 2, The transla-

tion into English (published by Bishop Bigandet in Rangoon

in 1858 under the title Legend of the Burmese Buddha) of

the li:anslation into Burmese of a Pali work called by
Bigandet Mailaliugari-WouUoo, of unknown author and

•date ; 3, The original Pali textt>f tlie Jataka commentary,

•written in Ceylon in the 5th century a.d., edited in 1875

by Mr Fausbbll of Copenhagen (this- iSsOur best authority);

4, Mr Beal's " recently published translation into English

(under the title T/ii Bomaniic Legend of Sakya Buddha)

of a translation into Chinese, made in 'the 6th century a.d.,

of a, Sanskrit work, called Abhinishkramana Sutra; 5, A
Sanskrit work called the Lalica Vistara, undoubtedly very

old, but of unknown author or date, the text of which has

appeared in the Bibliotheca Indica in CalcutU, and a

translation through the Tibetan into French by M. Foucaux

in Paris (1848). The first three bouks represent the

views of the southern Buddhists, whose sacred books are

in Pali, and last tie two those of the northern Bud-
dhists, whose sacred books are in Sanskrit. The former

are much the more reliable and complete, the latter being

inflated to a great length by absurd and miraculous legends,

the kernel ofifact at the centre af which agrees in the main
with the account found in the former. These have their

miraculous incidents too, the relation of the Sanskrit sources

to the Pali resembling in many respects that of the

apocryphal gospels to the New Testament.

I As there has been little or no intercommunication be-

tween the 'two churches since the 3d century B.C., great

reliance may reasonably be placed on those statements in

which they agree ; not indeed as a proof of the actual

facts of the Buddha's biography, but as giving us the

belief of the early Buddhists concerning it. It is to be

regretted that the books we have to compare are, as yet, of

sa comparatively modern a date ; but, after the respective

canons had once been fixed, it is not likely that translators

would deviate very materially from the text of the bio-

graphies, so sacred to them, with which they had to deal.

The southern canon—usually called the Tripitaka or three

collectiopj—was finally determined about 250 B.C., at the

Council . of Pataliputra on the Ganges, held under the

auspices of the Emperor Asoka the Great ; and the northern

about the commencement of our era at the Cipuncil of

Jalandhara, in Kashmir, held under Kanishka, a powerful

IndoScythian monarch. To the former belongs the Bud-
•dhavansa, or History of the Buddhas, on which, together

with iti commentary, our three southern accounts are

chiefly based ; to the latter belongs the Lalita Yistara, the

last of the authorities mtn lioned above.

At the end of this article will be found a description of

those parts of the canon as yet published ; for what is

known of the contents of the unpublished parts the

student is referred, for the northern, to B. H. Hodgson's
Essays, pp. 17 e< seq. and 36 et seq.; to Csoma Kiirosi in

the Asiatic Researches, vol. xx. ; Burnouf, Inlr., 34-68
;

and Koppen, ii. 279 ; for the southern to Hardy's Eastern

Monachism (1850), p. 166 et seq., and to M. Barthflemy
St-Hilaire's papers in the Journal des Savants for Feb.
and March 1866.

ff

Past I.

—

The Life of Gautama Buddha

.\t the end of the 6th century B.C. the Aryan tribes

from the Panjab had long been settled on the banks o(

the Ganges ; the pride of race had put an impassatla

barrier between them and the conquered aborigines ; the

pride of birth had built up another between the chiefs or

nobles and the mass of the Aryan people; and the super-

stitious fears of all yielded to the priesthood an unques-
tioned and profitable supremacy ; whUe the exigencies of

occupation and the ties of family had further separated

each class into smaller communities, until the whole nation

had became gradually bound by an iron system of caste.

The old child-like J3y in life so manifest in the Vedas had
died away ; the worship of nature had developed or degene-

rated into the worship of new and less pure divinities

;

and the Vedic songs themselves, whose freedom was little

compatible with the spirit of the age, had faded into an
obscurity which did not lessen their value to the priests.

The country was politically split up into little principalities,

each governed by some petty despot, whose interests were

not often the same as those of the community. A con-

venient belief in the doctrine of the transmigration of

souls satisfied the unfortunate that their woes were the

natural result of their own deeds in a former birth, and
though unavoidable tow, might be escaped in a future state

of existence by present liberality to the priests. While
hoping for a better fate in their next birth, the oppressed

people turned for succour and advice in this to the aid of

astrology and witchcraft—a belief in which seems to underlie

all religions, and is only just dying o'Ut among ourselves.

The philosophy of the day no longer hoped for an immor-

tality of the soul, but looked for a release from the misery

which it found inseparable from life, in a complete extinction

of indivif'ual existence. The inspiriting wars against the

enemies of the Aryan people, the infidel deniers of the

Aryan gods, had given place to a succession of internecine

feuds between the chiefs of neighbouring clans ; and in

literature an age of poets had long since made way for an

age of commentators and grammarians, who thought that

the old poems must have been the work of gods. But the

darkest period was succeeded by the dawn of a reforma-

tion ; travelling logicians were wilUng to maintain theses

against all the world ; whilst here and there ascetics strove

to raise themselves above the gods, and hermits earnestly

sought for some satisfactory solution of the mysteries of

life. These were the teachers whom the people chiefly

delighted to honour ; and though the ranks of the jjriest-

hood were for ever firmly closed against intruders, a man
of lower caste, a Kshatriya or Vaisya, whose mind revolted

against the orthodox creed, and whose heart was stirred by

mingled zeal and ambition, might find through these irregu-

lar orders an entrance to the career of a religious teacher

and reformer.

The population was most thickly scattered within 150

miles of Benares, which was already celebrated as a seat olj

piety and learning; and it was at Kapilavastu, a few days'l

journey north of Benares, that in the 5th century B.C.' a

raja Suddhodana ruled over a tribe who were called the

' Tbe date is lomtwhat uncertain. For the date of BuJdha'a death,

which occujred in his eightieth year, see below, p. 432. Tlio title

raja, Kow familiar to English ears, is used, since that of king would b»

misleading. The resemblances which may be found between the posi-

tion of these rajas and those of the German and Italian dukes of tbe

Middle .'iges form not the only coincidence between the age of Lather

and that of Buddha. <

IV. - S4



426 B U D D H I S I^I

Sakvas, atii wdo from their weu wacereJ rice-fieida could

eee the giant Himalayas looming up againet the clear blue

of the Iiidan sky. Their supplies of water were drawn

from the River Rohini, the modern Kohana
;
and though

the use of the river was in times of drought the cause of

disputes between the Sakyss and the neighbouring Koliyans,

the two clans were then at peace; and two daughters of

the raja of Koli, which was only 1 1 miles east of Kapila-

vastu, were the principal wives of Suddhodana. Both

were childless, and great was the rejoicing when, in about

the forty-Cfth year of her age, the elder sister, Afahamaya,

promised her husband a pon. In due time she started

with the int'iiitian of bsing confined at her parent's home,

but the pirty biking on the way under the shade of

Bome lofty satin trees, in a pleasant garden called Lumbini
on the river side, her son, the future Buddha, was there

unexpectedly born. The marvellous stories which gathered

round the belief in his voluntary incarnation and immacu-
late conception, the miracles at his birth, the prophecies of

the aged saint at his formal presentation to his father, and
how nature altered her course to keep a shadow over his

cradle, whilst the sages from afar came and worshipped

him, will be referred to hereafter under the head of later

Buddhism.
He was in after years more generally known by his

family name of Gautama, but his individual name was
Sddhartha. When he was nineteen years old he was
married to his cousin Yasodhara, daughter of the Koliyan
raja, and gave himself up to a life of Oriental luxury and
delight. Soon after this, according to the southern account,

his relations formally complained to the raja that his son
lived eiitirel}' for pleasure without learning anything, and
asked what they should do under such a leader if war
arose. Gautama, hearing of this, is said to have appointed

a day for a trial of his prowess, and by defeating all his

competitors in manly exercises, and surpassing even his

teachers in knowledge, to have won back the good opinion

of the disaffected Sakyas. This is the solitary record of

'his youth ; wo hear nothing more till, in his twenty-ninth

year, it is related that, driving to his pleasure-grounds one
day, he was struck by the sight of a man utterly broken
down by age, on another occasion by the sight of a man
suffering from a loathsome disease, and some months after

by the horrible sight of a decomposing corpse. Each time
his charioteer, whose name was Channa, told him that

Buch was the fate of all living b'.iings. Soon after he saw
an ascetic walking in a calm and dignified manner, and
asking who that was, wa3 told by his charioteer the

character and aims of the ascetics. 'The different accounts

of this vary so much as to cast great doubts on their

accuracy.' It is, however, clear from what foUows, that

about this time the mind of the young Rajput must, from
Bome cause or other, have been deeply stirred. Many an
earnest heart full of disappointment or enthusiasm has gone
through a similar struggle, has learnt to look upon all

earthly gains and hopes as worse than vanity, has envied
the calm life of the cloister, troubled by none of theso

things, and has longed for an opportunity of entire self

surrender to abstinence and meditation.

Subjectively, though not objectively, these visions may
be supposed to have appeared to Gautama. -After seeing

the last oi them, he is said to have spent the afttrnoon in

'ilia pleasure-grounds by the river side; and having bathed,

* They all agree in making the four visions phantom.i, s-iying that
)t was an angel who appeared unJcr these forms, and ris visible only
'to Buddha and his charioteer, who was spscially inj'pired to s.iy what
%• did. Sotne make all four vi .ions appear on ihe same day, otliera on
dlfferfot days, and there are other discrepancies. Compare Jdtakat p.

B9, with Bigandet, pp 84, 35 ; )Urdy, M. B., pp. 153-155 ; Ecal,

|>p. 107-1)1, and ai-12;'

to have entered hi.? chariot in ordar to return home. Jus*
tlien a measenger arrived with the now^s that his wife
Yasodhara had given birth to a son, hia only child.

"This," said Gautama quietly, "is a new and strong tie

I shall have to break." But the people of Kapilavastu
were greatly delighted at the birth of the young heir, the
raja's only gracdson. Gautama's return became an ova-

tion ; musicians preceded and followed his chariot, while
shouts of joy and triumph fell on his ear. Among these

sounds one especially attracted his attention. It was
the voice of a young girl, his cousin, who sang a stanza,

saying, " Happy the fafher, happy the mother, happy
the wife of such a son and husband." In the word
" happy " !iy a double meaning ; it meant also freed from
the chains of existence, delivered, saved.^ Grateful t»
one who, at such a tiras, reminded him of his highest
hopes, Gautama, to whom such things had no longer any
value, took off his collar of pearls and sent it to her. She
imagined this was the beginning of a courtship, and began
to build day-draams about becoming his principal wife,

but he took no further notice of her and passed on. That
evening the dancing-girls came to go through the Niitch

dances, then as now so common on festive occasions iit

many .parts of India; but he paid them no attention, and
gradually fell into an uneasy slumber. At midnight hf
awoke; the dancing-girls were lying in the ante-room;
an overpowering loathing filled his soul. He arose instantly

with a mind fully made up,—" roused into activity," says

the Sinhalese chronicle, " like a man who is told that his

house is on fire,"' He called out to know who was on
guard ; and finding it was his charioteer Channa, he
told him to saddle his horse. While Channa was gone
Siddhartha gently opened the door of the room where
Yasodhara was sleeping, surrounded by flowers, wi».h

one hand on the head of their child. He had'hoped ti>

take the babe in his arms for the last time before he went,

but now he stood for a few moments irresolute on the

threshold looking at them. At last the fear of owakening
Yasodhara prevailed; he tore himself asvay, promising him-
self to return to them as soon as his mind had become clear,

as soon as he had become a Buddha,

—

i.e. Enlightened,

—

and then he could return to them not only as husband and
father, but as teacher and saviour. It is said to have been
broad moonlight on the full moon of the month of July,

when the young chief, with Channa as his sole companion,
leaving his father's home, his wealth and power, his wife and
child behind him—went out into the wilderness to become
a penniless and despised student, and a homeless wanderer.

This is the circumstance which has given its name to tha

Sanskrit work, the fourth of those mentioned above, of

which Mr Beal ha-s given us a version through the Chinese.

the Mahahhinislikrainana Sutra, or Sutra of the Great

Renunciation.

Next is related an event in which we may again see a
subjective experience given under the form of an objective

reality. Mara, the great tempter, appears in the sky, and
urges Gautama to stop, promising him, in seven days, a
universal kingdom over the four great continents if ha
will but give up his enterprise. When his words fail to

have any effect, the tempter consoles himself by the confident

ho|)c that he will still overcome his enemy, saying, " Sooner

or later souio lustful or malicious or angry thought must
arise in his mind ; in that moment I shaU be hi.s master ;

"

and from that hour, adds the Burmese chronicle, " 08 a

' The word used wa5 niUnita, the pa.st participle passive of a verb,

from the root of which is derived the word n\rc&na; in Fiili, nibb&na.

JaUka, p. 60.

' llafdy, M. B..-p. 157 ; bat compare BiganJet, p 89, and JdtaAa,

p. 61, lines 28, 29. Best. p. KH. pives a similar eipressioo 'jn •
y..|.a(.n!icnt o'.cision, p lo.i.
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sliaJow always follows the body, so be too from that day

always followed the Blessed One, striving to throw eveiy

obstacle in his way towards the Buddhahoud."' Gautama

rides a long distance that night, only stopping at the banks

of the Anoma beyond the Koliyan territory. There, on

the sandy bank of the river, at a spot where later piety

erected a dagaba (a solid dome-shaped rebc shrine), he

cuts off with his sword his long flowing locks, and taking

off his ornaments, sends them and the horse back in

charge of the unwilling Channa to Kapilavastu. The

next seven days were spent alone in a grove of mango
trees near by, whence the ascetic walks on to Rajagriha,

the capital of Magadha, and residence of Bimbisara, one

of the then most powerful rulers in the valley of the

Ganges. He was favourably received by the raja, a friend

of his father's ; but though asked to do so, he would

not as yet assume the responsibilities of a teacher. He
att.iched himself first to a Brahman sophist named ^tvra,

and afterwards to another named Udraka, from whom he

learnt all that Hindu philosophy had then to teach.'' Still

unsatisfied, he next retired to the jungle of Uruvela, on

the most northerly spur of the Vindhya range of moun-

tiins, and there for six years, attended by five faithful

disciples, he gave himself up to the severest penance and

self-torture, till his fame as an ascetic spread in all the

country round about "like the sound," says the Burmese

chronicle "of a great bell hung in the canopy of the skies."

^

At last one day, when he was walking m a much enfeebled

state, he felt on a sudden an extreme weakness, like that

caused by dire starvation, and unable to stand any longer

be fell to the ground. Some thought he was dead, but he

recovered, and from that time took regular food and gave

up his severe penance, so much so that his five disciples soon

teased to respect him, and leaving him went to Benares.

There now ensued a second struggle in Gautama's mind,

described in both southern and northern accounts with all

the wealth of poetry and imagination of which the Indian

mind is master. The crisis culminated on a day, each

event of which is surrounded in the Buddhist accounts

with the wildest legends, on which the very thoughts pass-

ing through the mind of Buddha appear in gorgeous

descriptions as angels of darkness or of hght. To us, now
taught by the experiences of centnries how weak such

exaggerations are compared with the effect of a plain

unvarnished tale, these legends may appear childish or

absurd, but they have a depth of meaning to those who

* The word Btiddha is always u?et\ in the Pali texts as a title, not as

a name. The historical Buddha, tlie Gautama of this article, taught
that ho was one of a long series of Btiddhaa, who appear at intervals

in the world, and all teach the same doctrine. After the death of

each Buddha his religion flourishes for a time and then decays, and is

at last completely forgotten ; until a new Buddha appears, who again
preaches the lost truth (or Oharmma). The next Bnddha will be
Maitreya Buddha, the Buddha of kindness. A short accoant of each
of the twenty-four legendary Bnddhas who imm*^diately preceded
Gautama will he found in the Jdtaka, pp. 2-44. Sec also Mahavansa,
p. 1 ; Hardy. M. B., p. 49. et soj.

* 'The question of the relation between Buddhism and Hindu philo-

sophy is one oi extreme interest, but also of extreme diificulty.

Except in it's elementary principles Buddhist philosophy is at present
»ery little understood ; and our knowledge of the Hindu systems is

derived from text books, all of which are probably post-Buddhistic,
and are a-scribed to authors of whom absolutely nothing is known.
It seems clear that before the time of Buddha there waa much philo-
aophical activity in Northern India, and that his system and that of
the six orthodox Hindu secta grew up side by side. Many of the
technical terms are common to Buddhism and to one or more of the
other systems, of which the Bankhya and the Yoga, ascribed toEapila
and Patanjali respectively, come the nearest to Buddhism in their

general views. A popular account of the six systems will be found in

Professor Monier Williams's Indian Wudom, pp. 48^154, and the
student who wishes for further information is referred to the authori-
ties there quoted. Beal has some interesting notices of Buddha's
diacossiona with Hindu ascetics, pp. 1G2-16I and 169-177

* Bigandet, p. 49 ; and compare JUaiui, p 67, line 27.

strive to read between the lines oi eucn ruue ad inarticu-

late attempts to describe the indescribable. That which
(the previous and subsequent career of the teacher being
borne in mind) seems to be possible and even probable,

appears to be somewhat as follows.

Disenchanted and dissatisfied, Gautama had given up all

that most men value, to seek peace in secluded study and
self-denial. Failing to attain his object by learning the
wisdom of others, and living the simple life of a student,

he had devoted himself to that intense meditation and
penance which all philosophers then said would raise men
above the gods. Still unsatisfied, longing always for a
certainty that seemed ever just beyond his grasp, he had
added vigil to vigil, and penance to penance, until at last,

when to the wondering view of others he had become more
than a saint, his bodily strength and hia indomitable
resolution and faith had together suddenly and completely

broken down. Then, when the sympathy of others would
have been most welcome, he fouud his friends falling away
from him, and bis disciples leaving him for other teachers.

Soon after, if not on the very day when his followers had
left him, he wandered out towards the banks of the

Nairanjara, receiving his morning meal from the hands of

Sujata, the daughter of a neighbouring villager, and set

himself down to eat it under the shade of a large tree (a

Ftcui rdigiosa), to be known from that time as the sacred

Bo tree or tree of wibdom. There he remained through the

long hours of that day debating with himself what next to

do. All his old temptations came back upon him with
renewed force. For years he had looked at all earthly

good through the medium of a philosophy which taught
him that it, without exception, contained within itself the

seeds of bitterness, and was altogether worthless and
impermanent ; but now to his wavering faith the sweet
delights of home and love, the charms of wealth and power,
began to show themselves in a different light, and glow
again with attractive colours. He doubled, and agonized

in his doubt , but as the sun set, the rebgious side of \us

nature had won the victory, and scews to have come out
even purified from the struggle. He-had become clear in his

mind, the Buddha, the Enlightened One, and had determined
in the main to adhere to his belief; but from that night

he not only did not claim any merit on account of his self-

mortification, but took every opportunity of declaring that

from such penancss no advantage at all would be derived.

All that night he is said to have remained in deep medita-

tion under the Bo tree ; and the orthodox Buddhists beUeve
that for seven times seven nights and -days he continued

fasting near the spot, when the archangel Brahma came
and ministered to him. As for himself, his heart was now
fixed,—his mind was.made up,—but he reahzed more than

he had ever done before the power of temptation, and the

difficulty, the almost impossibility, of understanding and
holding to the truth. For others subject to the same
temptations, but without that earnestness and insight

which he felt himself to possess, faith might be quite

impossible, and it would only be waste of time and trouble

to try to show to them " the only path of peace." To one

in his position this thought would be so very natural, that

we need not hesitate to accept the fact of its occirreiice as

related in the books. It is quite consistent with his whole

career that it was love and pity for humanity—otherwise^

as it seemed to him, helplessly doomed and lost—which at

last overcame every other consideration, and made Gautama
resolve to announce his doctrine to the world.

Gautama had intended to proclaim his new gospel first

to his old teachers Alara and Udraka, but finding that

they were dead, he determined to address himself to hia

I
former five disciples, and accordingly went to the Deer-

forest near Benares where they were then living. An old
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gatha or hymn ol the northern Buddhists tells us how the

Buddha meets, full of his newly-diBcovered mission, an

acquaintance on the way, who, struck with his appearance,

asks him what religion it is that makes him so glad and

yet 60 calm. Gautama tells him that he has now become

free from all desires, &c. But his acquaintance, apparently

not caring much about these details, further asks him
where he is going. The reply is striking. " I am now
going," says Buddha, " to the city of Benares to establish

the kingdom of righteousness, to give light to those en-

shrouded in darkness, and open the gate of immortality

to men." His acquaintance only sneers at his high-flown

pretensions, asking what he means by all this. The Buddha
adds, " I have completely conquered all evil passions, and
am no longer tied down to material existence; and I now
only live to be the prophet of perfect truth." His acquaint-

ance replies, " In that case, venerable Gautama, your way
lies yonder," and turns away in the opposite direction.^

Nothing daunted, the new prophet walked on to Benares,

and in the cool of the evening weiit on to the Deer-forest

where the five ascetics were living. Seeing him coming,

they resolved not to recognize as a superior one who. had
broken his vows ; to address him by his name, and not as

"master" or "teacher;" only, he being a Kshatriya, to

offer him a seat. He understands their change of manner,

calmly tells them not to mock him by calling h,m ""the

venerable Gautama;" that they are still in the way. of

death, where they must reap sorrow and disappointment,

whereas he has found the way to salvation and can lead

them to it. They object, naturally enough, from e Hindu
point of view, that^he had failed before while he was keep-

ing his body under, and how can his mind have won the

victory now, when he serves and yields to his body.

Buddhiv replies by explaining to them the principles of liis

new gospel ; and it will be necessary here to anticipate

somewhat, and explain very briefly what this was, as the

narrative will otherwise be difficult to follow.

The Buddhist Way of Salvation.—Everything corporeal

is material, and therefore impermanent, for it contains

within itself the germs of dissolution. So long asiman is

bound up by bodily existence with the material world he is

liable to sorrow, decay, and death. So long as he allows

unholy desires to reign within him, there will be unsatisfied

longings, useless weariness, and care. To attempt to purify

himself by oppressing his body would b6 only wasted effort;

it is the moral evil of a man's heart which keeps him
chained down in the degraded state of bodily life,"—of union

with the material world. It is of little avail to add virtue

to his badness, for so long as there is evil, his goodness

will only ensure him for a time, and in another birth, a
higher form of material life; only the complete eradication,

of all evil will set him free from the chains of existence,

and carry him to the " other side," where ho will be no
longer tossed about on the waves of the ocean of transmi-

gration. But Christian ideas must not be put into these

Buddhist expressions. Of any immaterial existence

Buddhism knows nothing. The foundations of its creed

have been summed up in the very ancient formula pro-

bably invented by its founder, which is called the Four
great Truths. These are— 1, That misery always accom-
panies existence ; 2, That all modes of existence (of men or

1 ' Bc.ll, p. 215. Mr Boal translates tho first clause, "to turn the
•rheol of the excellent bw ; " but the chalcia is no ordinary wheel, it

is the royal chariot wheel, and the expression rendered "turn," from
tho root writ, is more exactly "to set rolling onward." A chakra-
varti is a universal monarch, the wheels of whosa chariot roll on un-
resisted over the known world, and tho figure employed in tho gatha
undoubtedly means that Buddha was abo at to set rolling the royal
chariot wheel of a nniversal kingdom of ight, or, in other words, to
start or found snch a kingdom. Compare Real, p. 244, note, and p.
3*2; and Childers's Pi'i nktionanj, s.v., Dhammaealuam.

animals, in earth and heaven) result from passion or desire

,

(tanha) ; 3, That there ia no escape from existence except
by destruction of desire ; 4, That this may be accomplished

by follovTing the fourfold way to Nirvana. Of these four

stages, called " the Folks," the first is an awakening of the

heart. There are few that do not acknowledge that no
man can be really called happy, and that men are born to

trouble as the sparks fly upwards, but the majority glide

through life filling up their time with business or with

pleasure, buoyed up with ever-changing hopes in their mad .

pursuit of some fancied good. When the scales fall from .

their eyes, when they begin to realize the great mystery of

Sorrow, that pain is inseparable from existence, and that

all earthly good leads to vexation of spirit, when they turn

for comfort and for guidance to the Enlightened One, then

they may be said to be awake, and to have entered the

first staged the Buddhist way of salvation. When the

awakened believer has gone further, and got rid, firstly, of

all impure desires, and then of all revengefid feelings, he has

reached the second stage ; in the third he successively be-

comes free (1) from a'l evil desires, (2) from ignoranct, (3)

from doubt, (4) from heresy, and (5) from unkindlines»

and vexation. "As even at the risk of her own life a

mother watches over hex child, her only child, so let him
(the Buddhist saint) exert"" good-will without measura
towards all beings/'^

The order here observed is very remarkable. The way
to be freed from doubt and heresy lies through freedom

from impurity and revenge and evil longings of all kinds

;

or, in other words, if a man awakened to a deep sense of

the mystery of sorrow wishes to understand the real facts

of existence, wishes to believe not the false or the partly

false, but the true altogether, Buddha tells him not to set

to work and study, not to torture himself with asceticism

or privation, but to purify his mind from all unholy desires

and passions ; right actions spring from a pure mind, and
to the pure in heart all things are open. Again, the first

enemy which the awakened believer has to fight against is

sensuality, and the last is unkindliness ; it is impossible to

build anything on a foundation of mire ; and the topstone

of all that one can build, the highest point he can reach,

the point above purity, above justice, above even faith is,

according to Buddha, Universal charity. Till he has gained

that the believer is still bound, he is not free, his mind is

still dark ; true enlightenment, true freedom are complete

only in Love.

Tie believer who has gone thus far has reached the last

stags; he has cut the meshes of ignorance, passion, and
sin, and has thus escaped from the net of transmigration

;

Nir ana is already within his grasp ; he has risen above
the !aws of material existence ; the secrets of the future

and the past lie open before him ; and when this one short

life is over, ho will be free for ever from birth with its

inevitable consequences, decay, and death. No Buddhist
now hopes to reach this stage on earth ; but he who has

once entered tho " paths " cannot leave th»m ; the final

perseverance of the saints is sure ; and sooner or later,

under easier conditions in some less material world, he
will win the great prize, and, entering Nirvana, be at rest

for ever.'

But to return to the narrative. For reasons too long to

be specified here, it is nearly certain that Buddha had a

commanding presence, and one of those deep, rich, thrilling

' Mctla Sutta, as translated by Sir Coomara Swamy. Svtta A'ipita,

p. 39, verse 7.

' For the four Truths and tho four Paths sco Har\3y, Manual of
Buddhism, p. 496 ; Eastern Monachism, p. 28S ; Csoma Korosi,

Asiatic Researcha, vol. xi. p. 294 ; Bumouf, Introduction, p. 629, and
Lotus de la Bonne Lot, p. 517 ; Fausboll, Dkammapada, pp. 35, 195,

346 ; Childors, Pali Dictionary, p. 269, s.v. yibbina ; Oogerly is tb*,

..r.R..4 .!>., Ceylon Br., 1845, pp. 24, 25. .,
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voices which so many of the successful leaders of men
have possessed. We know his deep earnestness, and his

thorough conviction of the truth of his new gospel. When
we further remember the relation which the five students

mentioned above had long borne to him, and that they

already believed those parts of his doctrine that arc most

repugnant to our modern feelings,—the pessimist view of

life and the transmigration of souls,—it is not difficult to

understand that his persuasions were successful, anl that

ins old disciples were the first to acknowledge hitn in his

new character. The later books say that they were all

converted at once , but, according to the most ancient Pali

record,—though their old love and reverence had been so

rekindled when Gautama came near that their cold resolu-

tions quite broke down, and they vied with each other in

such acts of personal attention as an Indian disciple loves

to pay to his teacher,—yet it was only after the Buddha had

for five days talked to them, sometimes separately, some-

times together, that they accepted in its entirety his plan

of salvation.'

Gautama then remained at the Deer-forest near Benares

until the number of his personal followers was about three-

score, and that of the outside believers somewhat greater.

The principal among the former was a rich young man
Darned Yasa, who had first come to him at night out of fear

of his relations, aud afterwards shaved his head, put on'

the yellow robe,- and succeeded in bringing many of his

former friends and companions to the teacher, his mother
and h's wife being the first female disciples, and his

father the first lay devotee. It should be noticed in

passing that the idea of a priesthood with mystical powers is

altogether repugnant to Buddhism ; every one's salvatioc

IS entirely dependent on the modification or growth of hu
own inner nature, result! ig from his own exertions. The
life of a recluse is held to be the most conducive to that

state of sweet serenity at which the more ardent disciples

aim , but that of a layman, of a believing householder, is

held in high honour ; and a believer who does not as yet

feel himself able or willing to cast off the lies of home or

of business, may yet " enter the paths," and by a life of

rectitude and kindness ensure for himself a rebirth under

more favourable conditions for his growth in holiness.

After the rainy season Gautama called together those of

his disciples who had devoted themselves to the higher

life, and whom, for want of a better name, we may call

monks, and said to them, " Beloved Rahans, I am free from
the five passions which, like an immense net, hold men and
angels in. their power

; you too, owing to my teaching,

enjoy the same glorious privilege. There is now laid on
us a great duty, that of working effectually for men and
angels, and gaining for them also the priceless blessing of

salvation. Let us, therefore, separate, so that no two of

us shall go the same way. Go ye now and preach the

most excellent law, explaining every point thereof, unfold-

ing it with diligence and care. . . For my part I shall

go to the village of Sena, near the deserts of Uruwcla."'
Throughout hia career Gautama yearly adopted the same
plan, collecting his disciples round him in the rainy

season, acd after it was over travelling aboit as an
itinerant preacher ; but in subsequent years he was always
accompanied by some of his most attached disciples.

In the solitudes of Uruwela, there were at this time
three brothers, fire-worshippers and hermit philosophers,

who had gathtred round them a number of scholars, and
enjoyed a considerable reputation as teachers. Gautama
settled among them, and after a time they became believers

'JiUaka.p. 82, lines 11-19.
* See on thia point below, p. 435.
' Compare Bigandi>t pp- 86, 86, with Goceriy, J.R.A.S., Ceylm

Br., 1852, pp. 14, 16.

in his system,—the elder brotJier.Kasyapa, taking henceforth
a principal place among his followers. Kis first set sermon
to his new disciples is related by Bishop Bigandet under the

name of the Sermon on tl!e Mount, the subject of which
was a jungle-fire which broke out on the opposite hillside.

He warned his hearers agdnst the fires of concu|)isceiice,

auger, ignorance, birth, dtath, decay, and anxiety ; and
taking each of the senses in order he compared all human
sensations to a burning flaiae which seems to be something
it is not, which produces pleasure and pain, but passes
rapidly away, and ends only in destruction.*

Accompanied by his new disciples, Gautama walked on t<»

Rajagriha, the capital of King Bimbisara, who, not unmind-
ful of their former'intcrview, came out to welcome him.
Seeing Kasyapa, who as the chronicle puts it, wau as weH
known to them as the bannev of the city, the people at

first doubted who was the teicher and who the disciple

;

but Kasyapa put an end to their hesitation by stating that

he had now given up his belief in the efficacy of sacrifices

either great or small ; that Nirvana was a state of rest only

. to be attained by a change of heart ; and that he had
become a disciple of the Buddha. Gautama then spoke to

the king on the miseries of the world which arise from
passion, and on the possibility of release by following the

way of salvation, which has. been brieSy sketched above.

The raja invited him aud his disciples to eat their simple

mid-day meal at his house on the following morning ; and
then presented Gautama n-ith a garden <:alled Veluvana or

Bamboo-grove, afterwards celebrated as the place where
the Buddha spent many rainy seasons, and preached many
of his most complete discourses. There he taught for

some time, attracting large numbers of hearers, among
^hom two, Sariptitra and Moggallana, Vho afterwards

became conspicuous leaders in the new crusade, then joined

the Sangha, or Society, as Buddha's order of mendicants
was called.

Meanwhile the old Rilja Suddhodana, who had anxiously

watched his son's career, heard that he had given up liis

asceticism, and had appeared as an itinerant preacher and
teacher. He sent therefore to him urging him to cwiie

home, that he might see him once more before he died.

The Buddha accordingly started for Kapilavaslu, and
stopped according to his custom in a grove outside the

town. His father and his uncles and others came to sc«

him therei hut the latter were angry and would pay hira

no reverence. It was the custom to invite such teachers

and their disciples for the next day's meal, but they all left

without doing so. The next day, therefore, Gautama set

out at the usual hour, carrying his bowl io beg for a meal.

As he entered the city he hesitated whether hc'ehonld not

go straight to the raja's house, but determined to adhere to

hig custom. It soon reached the raja's ears that his son \\a9

walking through the streets begging. Startled at such
news he rose up, seizing the end of his outer robe, and
hastened to the place where Gautama was, exclaiming,
" Illustrious Buddha, why do you expose us all to such

shame ^ Is it necessary to go from door to door begging

your food ? Do you imagine that I am not able to supply

the wants of so many mendicants 1" " My noble father,"

was the reply, " this is the custom of all our race." " How
so 1 " said his father, " Are you not descended from an
illustrious line of kings ! no single person of our race has

ever acted so indecorously." " My noble father," said

Gautama, " you and your family may claim the privileges

of royal descent ; my descent is from the prophets

(Buddhas) of old, and they have always acted so ; the

tustoms of the law (Dharma) are good both for this

« Comp. Big., p. 99, with Hardy, M.B., p. 191, who. gives the

Pali name aditta-pariyiya-tutla. The aermon on the lessona to bs
drawn from burning.
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-world and the world that is to come. But, my father,

when a man has found a treasure it is his duty to offer

the most precious of the jewels to his father first. Do
not delay ; let me share with you the treasure I have

found." Suddhodana, abashed, took his sou's bowl and led

him to his house. There the women of the palace came
to welcome him, but not Yasodhara, whom he had not seen

since he had watched her sleeping in their chamber with

their new-born babe by her side on that eventful night now
seven long years ago. " I wiU wait and see," she had said

;

" perhaps I am still of some value in his eyes ; he may
ask, or come. I can welcome him better here." Gautama
noticed her absence, and remembering, doubtless, that a

recluse could not touch or be touched by a woman, he said,

" The princess i« not yet free from desire as I am ; not

having seen me so long she is exceeding sorrowful. Unless

her sorrow be allowed to take its course, her heart will

break. She may embrace me; do not stop her." He
then went to her, and when she saw him enter,—not the

husband she had monrned so long, bat a recluse in yellow

robes with shaven head and'shaven face,—though she knew
it would be so, she could cot contain herself, and fell on
the ground, and held him by the feet, and wept ; then

remembering the impassable gnlf between them, she rose

and stood on one side. The raja thought it necessary to

apologize for her, telling (Jautama how entirely she had
continued to love him, refusing to enjoy comforts which he"

denied himself, taking but one meal a day, and sleeping

on a hard uncanopied bed. The different accounts often

tell us the thoughts of the Buddha on any particular occa-

sion ; here they are silent, only adding that he then

told a Jataka story, showing how great had been her

virtue in a former birth.' And then "they parted: she

became an earnest hearer of the new doctrines ; and when
long afterwards the Buddha was induced, much against his

inclination, to established an order of female recluses, his

widowed wife Yasodhara became one of the first of the

Buddhist nuns.

The next day a great festival was to take place to

celebrate the marriage of Gautama's half-brother, Nanda.
Gautama went to the pavilion and said to Nanda, " the

greatest festival after all is the destruction of all evil

desires, the life of a recluse, the knowledge of truth, and
the attainment of Nirvana." He then gave him his alms-

bowl, and Nanda followed him to the Nigrodha grove

where he was staying. On their arrival there Gautama
asked him if he would not enter the Society; but Nanda,
though tenderly attached to his haU-brother, with whom
he had been brought up as a play-fellow (Gautama having
no brothers of his own), did not yet desire to give up the

world After much persuasion, however, he consented,

and became a disciple. A few days afterwards Yasodhara
dressed Uihula, her child and Gautama's, in his best, and
told him to go and ask his father for his inheritance. " I

know of no father," said the child, " but the raja. Who is

ray father) ' Yasodhara took him in her arms, and hold-

ing him up to the window pointed out to him the Buddha,
who was then taking his raid-day meal at the palace.
" That monk," she said, " whose appearance is so glorious,

IS your father, he has four mines of wealth, go to him,
and entreat him to put you in possessioti of your inheri-

tance." Rahula went up to Gautama and said to him,
without fear and with much affection, " My father, how
happy I am to be near you." Gautama silently gave him his

blessing.; but presently, when he rose to go, Rahula followed

* JaUiJca, 91, 9. These Jataka stones are most interesting, contain-
ing as they do the olde.st known versions of many of tne nursery songs,

•od fairy tales, and comic stones, and fables, which are the common
property of Europe In the present day. See PausboH'e papers enumer-
»ti)d In the report of the Philological Society fo- 1875. p. 64.

him asking for his inheritance. None of the people stopped
him, and Gautama stiU said nothing. When they reached
the Nigrodha grove, he called Sariputra, and said,

"Beloved disciple, Rahula is asking for a worldly inheri-

tance which would avail tiim nothing ; I will give him a
spiritnal inheritance which vrill not fade away ; let him ba
admitted among us." When Suddhodana heard this he
was exceedingly grieved ; he had lost his two sons as far

as all worldly hopes were concerned, and now his grandson
was taken from him. Full of sorrow he determined to

save other parents a similar aflSiction, and'going to Gautama
asked him to establish a regulation that no one should in

future be admitted to the Society'unless he had the consent

of his parents. Gautama granted this request, and after

some more interviews with his father returned to the

Bambu grove at Rajagriha.

Eighteen months had now elapsed since the turning-point

of Gautama's career—his great struggle under the Bo tree.

Thus far all the accounts agree, and follow chronological

order. From this time they simply narrate disconnected

stories about the Buddha, or the persons with whom he
was brought into contact,—the same story being usually

found in more than one account, but not often in the same
order. It is not as yet possible, except very partiaUy, to

arrange chronologically the snatches of biography to be

gleaned from these stories. They are mostly told to show
the occasion on which some memorable act of Gautama's
took place, or some memorable saying was uttered, and
are as exact as to place as they are indistinct as to time.

It would be impossible withm the limits of this article to

give any large number of them, but space may be found for

one or two.

A merchant from Sunaparanta having joined the Socie'

wa3' desirous of, preaching to his relations, and is said •

have asked Gautama's permission to do so. " The peo;

of Sunaparanta," said the teacher," are exceedingly violeu:

If they revile you what will you do 1 " " I will make nu

reply," said the mendicant. "And if they strike you V " I

will not strike in return," was the reply. " And if they try

to kill you ]
" " Death is no evil in itself , many even desire

it, to tscape from the vanities of life, but I shall take no
steps either to hasten or to delay the time of my departure."

These answers were held satisfactory, and the monk
started on his mission.

At another time a rich farmer held a harvest home, and

Gautama, wishing to preach to him, is said to have taken

his alms-bowl and stood by the side of the field and begged.

The farmer, a wealthy Brahman, said to him, " Why do

you come and beg ? I plough and sow and earn my food
,

you should do the same." " I, too, O Brahman," said the

beggar, " plough and sow ; and having ploughed and sown

I eat." " You profess only to be a farmer ; no one sees

your ploughing, what do you mean ? " said the Brahman.
" For my cultivation, " said the beggar, " faith is the seed,

self-combat is the fertilizing rain, the weeds I destroy are

the cleaving to existence, wisdom is my plough, and its

guiding-shaft is modesty
;

perseverance draws my plough,

and I guide it with the rein of my mind ; the field I wort

in IS the law, and the harvest that I reap is the never-dyiiip

nectar of Nirvana. Those who reap this harvest destroy

all the weeds of sorrow.
"

On another occasion ho is said to have brought back to

her right mind a young mother whom sorrow had for a

time deprived of reason. Her name was Kisagotarai She

had been married early, as is the custom in the East, anil

had a child when she was still a girl. WTien the beautiful

boy could run alone he died. The young girl in her love

for it earned the dead rhild clasped to her bosom, and went

from house to house of her pitying fncnds asking tnem to

give her TX-dioire f' r it But a Buddhist convert thinking
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"she does not understand," said to her, "My good girl, I my-

self have no such medicine as you ask for, but I tbinli I

know of one who has." " Oh, tell me who that is 1 " said

Kisagotaml. "The Buddha can give you medicine
;
go to

him," was the answer. She went to Gautama ; and doing

homage to him said, " Lord and master, do you know any
medicine that will be good for my child 1 " " Yes, I know
of some," said the teacher. Now it was the custom for

patients or their friends to provide the herbs which the

doctors required ; so she asked what herbs he would want.
' 1 want some mustard-seed," he said ; and when the poor

:girl eagerly promised to bring some of so common a djug,

he added, " you must get it from some house where no son,

or husband, or parent, or slave has died." " Very good,'"

she said ; and went to ask for it, still carrying her dead

child with her. The people said, " Here is mustard-seed,

take it ; " but when she asked, " In ray friend's house has

any son died, or a husband, or a parent, or slave 1 " They
answered, "Lady! what is this that you sayl tlie living

are few, but the dead are many." Then she went to other

'".ouses, but one said " I have lost a son," another " We have

lost our parents," another " I have lost my slave." At last,

not being able to find a single house where no one had died,

•her mind began to clear, and summoning up resolution she

left the dead body of her child in i^ forest, and returning

to the Buddha paid him homage. He said to her, " Have
you the mustard seed ? " " My lord," she replied, " I have

not ; the people tell me that the Uving are few, but the

dead are many." Then he talked to her on that essential

part of his system, the impermanency of all things, till her

-doubts were cleared away, she accepted her lot, became
» disciple, and entered the " first path."

For forty-five years after entering on his nussion Gautama
itinerated in the valley of the Ganges, not going further than

about 150 miles from Benares, and always spending the rainy

months at one spot—usually at one of the viharas, or homes,'

which had been given to the Society. In the twentieth

year his cousin Xuanda became a mendicant, and from that'

time seems to have attended on Gautama, being constantly

near bim, and delighting to render him all the personal

service wliich love and reverence could suggest. Another
^cousin, Dewadatta, the son of the raja of Koli, also joined

the society, but became envious of the teacher, and stirred

up Ajatasatru (who having killed his father, Bimbisara,

had become king of Rajagriha) to persecute Gautama. The
account of the manner in which the Buddha is said to have

overcome the wicked devices of this apostate consm and his

parricide protector is quite legendary; but the general fact

of Ajatasatru's opposition to the new sect and of bis subse-

quent conversion may be accepted. The rival teachers, or

sophists, as might be expected, were bitter enemies of the

new -philosophy, and the Brahmins did all they could to

put down a faith which inculcated such dangerous doctrines

as the equality within the Society of all ranks and castes,

and the possibility of salvation without sacrifices or the
assistance of the priests. They instigated certain men to

murder Moggallana, one of the two chief disciples, and
made several attempts on the life of the teacher himself

;

but many of the chiefs, and the great bulk of the common
people, are represented, with probable truth, as being uni-

Yormly in favour of his doctrine, though the number of

those who actually joined the Society, waa comparatively

small.

The confused and legendary notices of the journeyings

* These houses were at first simple huts, built for the mendicanta in

^5ome grove of palm trees as a retreat during the rainy season ; but
they gradually increased in splendour and magnificence till the decay

of Bnddhiam set in. See ths authorities quoted in the Journal of Ui^

Jiov^i -A naiic ^f-itly for 1876, p. 22 of. the article ^a "Two Sinhalese

IiiKrtptian«.

of Gautama are succeeded by tolerably elear accounts of

the last few days of his life. On a journey towards Kusi-

nagara, a town about 120 miles N.N.E of Benares, and
about 80 miles due E. of Kapilavastu, the teacher, being

then eighty years of age, had rested for a short time in a

grove at Pawa, preseuted to the Society by a goldsmith of

that place named Chunda. Chunda prepared for the mendi-
cants a mid-day meal, consisting of rice and pork ; and it

may be noticed in passing how highly improbable it is that

any Buddhist would have invented the story of the Buddha's
last illness having been brought on by such a cause. He
started for Kusi-nagara in the afternoon, but had not gone'

far when he was obliged to rest, and soon afterwards he
said, " Ananda, I am thirsty ;

" and they gave him water to

drink. Half-way between the two towns flows the River
Kukushta. There Gautama rested again, and bathed for

the last time. Feehng that he was dying, and careful lest

Chunda should be reproached by himself or others, he said

to Ananda, " After I am gone tell Chunda that he will

receive in a future birth very great reward ; for, having eaten

of the food he gave me, I am about to pass into Nirvana
;

and if he should still doubt, say that it was from my owu
mouth that you heard this. There are two gifts which

will be blest above all othe-^, namely, Sujata's gift before

I attained wisdom under the Bo tree, and this gift of

Chunda's before I enter the final rest of Nirvana." After

halting again and again the party at length reached the

River Hiranyavati, close by Kusi-uagara, and there fqr the

last time Gautama rested ; and lying down under some Sal

trees, with his face towards the south, he talked long and
earnestly with Ananda about bis burial, and about certaiu

rules which were to be observed by the Society after his

death. 'Towards the end of this conversation, when it waa
evening, Ananda broke down and went aside to weep, but

Gautama missed bim, and sending for him comforted him
with the promise of Nirvana, and repeated what he had bo

often said before about the impermanence of all things,

—

" Ananda ! do not weep ; do not let yourself be troubled.

You know what I have said ; sooner or later we must part

from all we hold most dear. This body of ours contains

within Itself the power which renews its strength for a time,

but also the causes which lead to its destruction. Is there

anything put together which shall not dissolve ? But you,

too, shall be free from this delusion, this world of sense,

this law of change. Beloved," added he, speaking to the

rest of the disciples, "Ananda for long years has served me
with devoted affection. He knows all that should be done

;

after I aia gone listen to his word." And bespoke to them
at some length on the insight and kindness of Ananda.

About midnight Subhadra, a Brahman philosopher of

Kusi-nagara, came to ask some questions of the Buddha
;

but Ananda, fearing that this might lead to a longer discus-

sion than the sick teacher could bear, would not admit bim.

Gautama heard the sound of their talk, and asking what it

was, told them to let Subhadra come. He began by asking

whether the sli great teachers^ knew all laws, or whether

there were some that they did not know, or knew only

partially. " This is not the time," was the answer, " for

such discussions. To true wisdom there is only one way,

the path that is laid down in my law. Many have already

followed It, and conquering the lust and pride and anger

of theu' own hearts, have become free from ignorance and,

doubt and wrong belief, have entered the calm state of

universal kindliness, and reached Nirvana even in this life.
\

Save in my religion the twelve great disciples, who being

good themselves rouse up the world, and deliver it from

• These are perhaps the teachers of the six systeffis of orthodox

Hindu philosophy referred to above (note 2, p. 427) ; but the meaniij

of this ezpreasion, and of that in Buddha'a reply about the " tweltpi

great disciples," U not clear.
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indiffereuce, are not to be found. O Subhadra ! I do not

speak to you of things I have not experienced. Since I was

tweiity-mae years old till now I have striven after pure and

perfect wisdom, and following the good path, have found

Nirvana " A rule had been made that no follower of a

rival system should be admitted to the Society without four

months' probation. So deeply did the words or the impres-

sive manner of the dying teacher work upon Subhadra that

he asked to be admitted at once, and Gautama granted his

request. Then turning to his disciples he said, " When I

have passed away and ^m no longer with you, do not

think that the Buddha has left you, and is not still in

your midst. You have my words, my explanations of the

deep things of truth, the laws I have laid down for the

Society ; let them be your guide ; the Buddha has not left

you. ' Soon afterwards he again spoke to them, urging them

to reverence one another, and rebuked one of the disciples

who spoke indiscriminately all that occurred to him. To-

wards the morning he asked whether any one had any

doubt about the Buddha, the law, or the Society ; if so,

be would clear them up. No one answering, he said,

" Beloved mendicants, if you revere my memory, love all

the disciples as you love me and my doctrines." Ananda
expressed his surprise that amongst so many none should

doubt, and all be firmly attached to the law. But Buddha
laid stress on the final perseverance of the saints, saying

that even the least among the disciples who had entered

the first path only, still had his heart fixed on the way to

perfection, and constantly strove after the three higher

paths. " No doubt," he said, " can be found in the mind
of a true disciple." After another pause he said, " Beloved,

that wjiich causes life, causes also decay and death.

Never forget this ; let your minds be filled with this truth.

I called you to make it known to you." These were the

last words Gautama spoke ; shortly afterwards he became
unconscious, and m that state passed away.

Part II.

—

Eaely Buddhism.

The accounts of Gautama's cremation and of the distri

bution.of his relics are full of the miraculous, but it seems
that the body was burnt with great reverence by the local

rajas of Malva Even before this ceremony had taken place

dissensions began to break out in the Society,—one
member of .the order, Subhadra (not the Brahman men-
tioned above), having even gone so far as to rejoice that

now at last they wera free from control, and could not

always be told to do this, or not to do that. Struck

by this language, the chief disciples began at once to

consider the expediency of holding a council, where all

points of difference should be definitively set at rest. Chief

anio ig the leaders was the aged Kasyapa of Uruvela, whose
distijguished position before his conversion, and bis great

learning, were not the only grounds of the respect in

whi ;h he was held by the infant Society. He had been
one of those most intimate with Gautama; so nmch so,

that on one occasion, when walking together and talking

of tie deepest truths of their beliel, the two friends had
entared into a more than usual confidence and intercom-

munion of thought an I feeling, and had then chauged
rojes with one another in token of their sympathy and
love. Siriputrr' and Moggalliua were dead ; but Ananda,
the beloved disciple, a id Upali, who though of low caste

origin was looked up to in the Society as the greatest

authority on points of conduct and discipline, were of one
opinion with Kasyapa as to the advisability of a cojnciL
This was ag-eed upon ; the disciples first separalca and
went to the.r homes, and when they met again for the
miny season in that vihara at Rajagnha, which had been
the first gift to the Society, the council was held under the

presidency of iCasyapa, and with the patronage and as.'sist-

ance of Ajatasatru, the powerful raja of Magadha. The
number of believers present was five hundred, but if any

discussion took place no tradition of it has survived. VVe

are only told that at each daily sitting of the council. whu:K

lasted seven months, Ananda or Upali repeated some
portion of the law, and the whole assembly chanted it after

them. A second council is said to have been held one

hundred years later in Vaisali, about 70 miles N. of

Rajagriha, and another was certainly held about 250
B.C. under the Buddhist emperor Asoka, ic his capital

Pataliputra, the Palibothra of the Greeks and the modern
Patna. There is reasonable ground for belief that the

sacred books of the Buddhists at present existing lu

Ceylon are substan ually the same as the canon settled at

this last council of Pataliputra, and it is from these booka

that the modern accounts on which we are as yet obliged to

depend purport to liave been acd, with some alterations and
additions, undoubtedly have been derived. The orthodox

Buddhists hold the present canon to be identically the same
as that settled at the first council of Rajagriha ; but the

internal evidence of those parts of the canon which have

as yet been published tends to show that they cannot

possibly have been composed in their present state imme-

diately after Buddha's death. The date, derived from

Ceylon, which is usually assigned to that ev^nt is 543 e.C.

;

but those scholars who have devoted most attention to

the point hold this calculation to contain a certain error of

about 60 years, and a probable error of 80 to 100 more;

so that the date for the death of Buddha would have to be

brought forward to 400 D.c, or a few years later. .As

the date of Asoka's council has been determined with

certainty to have been within a year or two of 250 B.C.,

there remains an interval of a century and a half between

the first council and the earliest records now accessible to

us, an interval amply sufficient for the growth of the

supernatural element which they so largely contain. When
these records have been published in the original Pali, it

may be possible to decide how far some portions are older

than the rest, and how far it is possible to bold that thqy

reproduce any earlier canon ; at present we can only claim

in the following brief outline to give an account of

Buddhism as it existed 150 years after the decease of its

founder. But whenrit is recollected that Gautama Buddha
was himself learned in all the learning of bis time , that he

did not leave behind hira a number of deeply simple

sayings from which his followers subsequently built up a

system, but had thoroughly elaborated a system of his own
before his mission began ; that during his long career as

teacher he had ample time to repeat the principles and
details of the system to his disciples over and over again,

and to test their knowledge of it ; and finally, that his

principal disciples were, like himself, accustomed ta the

subtlest metaphysical distinctions, and trained toalhat

wonderful commaud of memory which Indian ascetics then

possessed,—when these facts are recalled to mind, it wiU

be seen that much more reliance can be placed upon the

doctrinal parts of the existing Buddhist canon than upon

correspondingly late records of other religions, or on the

biographical parts of the Buddhist canon itself.

"The Abhidharma or Pkdosopny. Buddhism does not'

attempt to solve the problem of the ultimate orifin of the

Uosmos.' It takes as its own ultimate fact the existence

of the material world and of conscious beirgs living

' " When Malunka &ske<l Budilh.i whether Iho eiistenco of th»

world is eUrnal or not denial bo roado him no reply ; but the rsaAon

of thia was, that it was considered by Buddha as an inquiry that landed 1

to no profit"— Hariiy, M.B.Z'i. Only a Buddha can coiuprebend 1

how .ifTecU are pioduced by karma, or how the universe wis bronght^j

Into existence.—T&t'i., p. 8, Qot«.
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' *ithtn it ; and it holas that everything is subject to the

law of cause and effect, and tiiat everything is constantly,

though perhaps imperceptibly, changing. Though in its

principles it anticipates much that modern science has

proved, in it3 details it does not, as might be expected,

rise much above the beliefs most current at the time of its

origin ; but it has formulated them into a hypothetical

system sufficiently consistent with itself to have satisfied

Buddhists for more than 2000 years, however little consist-

ent with actual truth. Scattered through space, it teaches,

there are innumerable circular worlds in sets of three. Ail of

these are exactly similar to our own, in the centre of which
rises an enormous mountain, called Maha Meru, which is

surrounded by seven concentric circles of rock of an
enormous height, and the circle enclosed by the outer-

most is divided into four quarters, or great contincnta,

part of one of which is Jambudvlpa, the earth in which
we live. On the heights of Maha Meru, and above

it and the . rock circles, rise the twenty-four heavens,

and beneath it and the earth are the eight great hells.

These heavens and h&Us are part of the material world,

subject like the rest of it to the law of cause and effect,

and the beings within them are still liable to rebirth,

decay, and death. Between Maha Meru and the outmost

circle of rocks, the sun, moon, and stars revolv'e through

space ; and it is when they pass behind the first circle of

rocks that they appear to the inhabitants of Jambudvipa to

set. This world, like each of the others scattered through

space, is periodically destroyed by water, fire, or wind, but

the sum of the demerits of the beings (men, animals, angels,

tc.) who lived within it produces each time a new world,

which m its turn is fated to be destroyed. The number of

these beings never varies save on those few occasions when
one of them either in earth or heaven attains Nirvana ; in

every other case, as soon as an individual dies, another is

produced under more or less material conditions, according

as ebe Bumt)f the former individual's demerits, minus the sum
of its merits, was, at the time of its death, large or small A
belief in such hypotheses seems inconsistent with a funda-

mental tenet of Buddhist philosophy, that there are only

two sources of knowledge, experience, and inference ; but

the hypotheses themselves are too intimately involved in

the whole scheme of Buddhism to leave much doubt as' to

their having formed part of the original doctrine of its

founder. They are, however, scarcely distinctive of Bud-

dhism, but, like the pessimist view of life, are rather

modifications of previous beliefs which Buddhism adopted

into its system, and from the consequences of which it

promised to relieve those who followed out its teachings.'

The two ideas of the otter vanity of all earthly good and
the inevitable law of rebirth, decay, and death will be

seen to lead naturally to the belief in Nirvana. If life be an
evil, and death itself be no delivery from life, it is necessary

to go further back to discover the very origin, the seed, so to

speak, of existence ; and by destroying that to put an end at

last to the long train of misery in which we are compelled

to go again and again through the same weary ronnd of

experiences, always ending in disappointment This seed

of existence Buddhism finds in " Karma," the sum of merit

and demerit, which, as each one's demerit is the greater of

the two, often comes practically to much the same thing as

«tn or error. It forms the second link in the Buddhist chain

of causation,' and arises itself from ignorance. Destroy

I On the Buddhist cosmogoDy, see Hardy, Manual of Buddhism^
ch«p. 1 ; Bumouf, Lolui, kc, pp. 842, ct teq. ; Besl, Catena ofBuddhist
Scriptures from the Chinese, Part I.; oud Childere'3 Pali Diet., under
the names given by Hardy.

' Paiicca-samuppada, the twelve nidaoas. See Childers m Cole-

I'tjoke e Eisayt (1873), vol. ii. p. 453 ; Gogeriy in the Jawrndl of the

J..AJ$., Ceflm £r. 184S, p. 18, 1867, p. 127.
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that ignorance which brings witt it stch a progeny, f."t th(

links of this chain of existence, root out karma with thi

mistaken cleaving to life, and there will be deliverance al

last—deliverance from all sorrow and all trouble in tLi

eternal rest of Nirvana. Anything less tUan this would be

a mockery of hope ; for there is no life outside the domain
of transmigration, and by the inevitable law of change thai

which causes existence of any kind would itself be the cause

also of decay, and bring with it after a time the whole chain

of evils from which the tired heart of man seeks relief.

To reach this end, to destroy karma, and thus to attain

Nirvana, there is only one way—the fourfold path alreadj

explained above, which is also summed up in the Buddhisl
books in the eight divisions, " right views, right thoushta,

right speech, right actions, right living, right exertion, right

recollection, and right meditation." ^ By these means ig-

norance will be overcome and karma destroyed, and after the

organized being has been dissolved in death, there will b«

nothing left to bring about the production of another lif"!.

For it must be understood that while Buddhism occasionally

yielded so far to popular phraseology as to make use of the

word soul, it denies altogether that the word is anything
more than a convenient expression, or that it has any
counterpart in fact. Birth is not rebirth, but new birth

;

transmigration of soul becomes a transfer of karma;
metempsychosis gives way to metamorphosis. As one
generation dies and gives way to another—the heir of the

consequences of all its \ices and all its virtues, the exact

result of pre-existing causes—so each individual in the long

chain of life inherits all of good or evil that all its

predecessors have done or been, and takes up the struggle

towards enlightenment precisely there where they have

left it. There is nothing eternal, but the law of cause and
effect, and change ; the kosmos itself is passing away ; even

karma can be destroyed ; nothing is, ever3rthing becomes
And so with this organized life of ours, it contains within

itself no eternal germ ; it passes away like everything else,

there only remains the accumulated result of all its actions.

One lamp is lighted at another ; the second flame differs

from the first, to which it owes its existence. A seed grorrs

into a tree and produces a seed from which arises another

tree different from the first, though resulting from it. And
so the true Buddhist saint does not mar the purity of bis

self-denial by lusting after a positive happiness which he

himself is to enjoy hereafter. He himself will cease to

be, but his virtue will live and work out its full effect in

the decrease of the sum of the misery of sentient beings.

A not unnatural confusion has arisen from the fact that

the result of each man's actions is held not to be dissipated

as it were into many streams, but concentrated together in

the formation of one new sentient being. This link of

connection between the two otherwise distinct individuals

has led to expressions in Buddhist writings which when
read by Christians seemed to infer the existence of a souL

Phrases used of those living saints who have entered the

fourth path, and have practically attained Nirvana, have
also been supposed by mistake to apply to Nirvana itself.

And when further Nirvana has been described in glowing

terms as the happy seat ; the excellent eternal place of

bliss, where there is no more death, neither decay ; the end
of suffering ; the home of peace ; the other side of the

ocean of existence ; the shore of salvation ; the harbour of

refuge ; the medicine for all e'vil ; the transcendent,

formless, tranquil state , the Truth, the Infinite, the

Unspeakable, the Everlasting,—it has been supposed by
some European scholars to mean a blissful state, in which
the soul (!) still exists in an everlasting trance. There can,

^ From the third book of the Maha Vagga, which is the third p^rt

of the first Pitaka. Gogeriy, in the Journal of the Boyaijinatic ^u-

ciety, Ceylon Braneh, 1845, p. 24 ; this BumnQar>- ia constantly qTiot'tt.

'V. - SI
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however, nov.' „. .^ losly^r anyauubt on the point. Spence

Hardy end Bigandet find in the modem Sinhalese and

Burmese books the same opinion as Alvia and Qogerly and

€5pecially ChiJdere have found in the more ancient authori-

ties ; and though the modern books of tlfe Northern Bud-

dhists are doubtful, Eugene Burnouf has clearly proved

that their older tests contain only the same doctrine as

that held in the South. Buddhism does not acknowledge

the existence of a soul as a thing distinct from the parts

and powers of man which are dissolved at death, and the

Nirvana of Buddhism is simply Extinction.'

It will seem strange to many that a religion which ignores

(he existence of God, and denies the existence of the soul,

t hould be the very religion which has found most acceptance

.".Lnong men, and it is easy to maintain that had Buddha
Dcrely taught philosophy, or had he lived in later ages,

) •> might have had as small a following as Comte.

('autama's power over the people arose in a great degree
', •om the glow of his practical philanthropy, which did not

t^Tink in the struggle against the abuses most peculiar to

hri time ; his philosophy and his ethics attracted the

rtiasses, from whose chained hands they struck off the

xtianacies of caste, and in leaving the school for the world

thoy insensibly became a religion. But there is no reason

to believe that Gautama intended either at the beginning or

the e,nd of ti^ career to be the founder of a new religion.

He seems to have hoped that the new wine would go into

the old bottles, and that all men, not excepting even the

BraLmins, would gradually adopt his, the only orthodox,

forti! of the ancient creed. However the question of the

historical succession or connection between the different

Byi.U:ms of Hindu philosophy be ultimately settled, whether

any of them were post-Buddhistic or not, they afford at

least sufficient evidence that beliefs very inconsistent with

the practical creed of the masses met with little opposi-

tion from the priests so long as they were taught only in

Bchoola, of philosophy ; and Buddhist morality was not

calculated to excite anger or hatred. But the very means
which Gautama adopted to extend and give practical effect

to his teaching, while giving it temporary success, led to its

ultimate expulsion from India. It was his Society rather'

than his doctrine, the Sangha rather than the IJharma,

which both gave to his religion its practical vitality and
excited the active hostility of the Brahmins.

The Sangba or Society, the Buddhist Order of Mendicants.

—It was a logical conclusion from the views of life held by
Gautama that any rapid progress in spiritual Lfe was only

compatible with an ascetic life, in which all such contact

with the world as would tend to create earthly desires could

bo reduced as much as possible ; and accordingly from
the first he not only adopted such a mode of life for himself

but urged it on his more earnest disciples. He contem-

plated no such division between clergy and laity as obtains

in Christian countries, and constantly maintained that

there was no positive merit in outward acts of self-denial or

penance; but holding that family connections and the

possession of wealth or power were likely to prolong that

inistaken estimate of the value of things, that clinging to

life which was the origin of evil, he taught that to forsake

the world was a necessary step towards the attainment of

epiritual freedom. Little by little, as occasion arose, he
laid down rules for the guidance of those who thus devoted

themselves to the higher life, and insensibly as he did so,

^ On Nij;vaDa. seo Gogerly. Jourruit of the R. A. S., Cn/hn Branchy
1867-1870, Part i. p. 130 : AJvis, Buddhist Nirvana, Colombo, 1871 ;

Cliildera, Pali Diet., sub. v., Nirvana; Burnouf, Intr., 18-20, 78, 83,

165, 516-522, and esp. 589 tt seq., and Lotus, 355 ; Haniy's Eastern
J/onachism, 280-309 ; Bigandet, p. 320-323 ; Wassilief, Der Bud-
^hisfnus, p. 101. On the other side. Prof. Max Miiller, Buddha-
ghoaha'3 Parables, mii-xly. : Mohl, Jovimal Asiaiique, 1856, p. 91;
sail Obry, Dv Nirvana Bmddhiqof, I'ari.s. 1863.

the Society became m.vie and siorei&e or.O oi tie l.;' r.L'.ii

orders which sprung up aftenvards iu the west. But not

even now has the order become a priesthood It poasessea

no mystic powers of regeneration or confirmation or absolu-

tion from sin ; it works no miracles by consecration or by

prayer, and its doors are always open alike to those who
wish to ei:ter and to those who wish to leave it In a

system v/hich acknowledged no Creator and no God, the

monks could never become the only efficient intercessors

between man and his Maker , and since salvation was

held to be and to depend upon a radical change in rii;»Q's

nature, brought about by his own self-denial and h-:

own self-control, the monks could never obtain power

over the keys of beaven and heU. When successive kmgs
and chiefs were allowed to endow the society, not indeed

with gold or silver, but with the few necessaries of the

monkish life, including lands and houses, it gradually

ceased in great measure to be the school of virtue or the

most favourable sphere for intellectual progress,-and became

thronged with the worthless and the idle ; but in the :irae

of its founder it undoubtedly contained few besides those

who longed under his guidance first to train themiielves

and then to preach to others the glad tidings of rest ; that

hope, to us 80 uninviting and so cold, to them—to whom
life, under their glowing sky and under the oppressive weight

of tyranny in church and state, was a burden too heavy to

be borne—to them so welcome and so sweet, of utter rest

in annihilation. Fbr admittance to the Society no other

credentials were at first required than the simple wish of

the applicant; afterwards on different occasions a few neces-

sary conditions were imposed, the applicant being obliged

to state that he was free from contagious disease, consump-

tion, and fits ; that he was neither a slave nor a debtor

nor a soldier, that is, that he was sui juris ; and that he

had obtained the consent of his parents. At first, also, the

candidate was admitted without any ceremony by merely

shaving his head, putting on the yellow robes, and leading

an ascetic life ; afterwards a simple ceremony was adopted,

probably identical with that now in use in Ceylon, an

excellent accoant of which has been given in the Journals

of the Ceylon Asiatic Society for 1852 and of the Royal

Asiatic Society for 1873. At first also there is no mention

of any distinction within the ranks of the society ; but the

preparatory rank of novice was very early introduced, and
later on, as the religion became more and more corrupted,

the order became more and more subdivided, until in Tibet,

in the 14th century, we find a complete episcopal hierarchy.

Rules of the Order.—The most usual names apphed ii

the sacred books to the senior members of the order are

Sramana and Ehikshu, and to the novices Samancra. The
first, from which the third is derived, means one who exerts

himself, controls himself ; the second means simply a beggar.

Self-conquest and poverty, then, were to be the distinguish-

ing characteristics of the " sons of Sakya," but it was not

left to them to decide for themselves how far this self-

suppression and abstinence were to be carricrL The teacher

gave a number of rules and directions which have been

handed down to us more or less correctly in the Vinaya, the

first part of the Buddhist canon, and which are summed up
in the " Patimokkha," a book which, though not included

in the canon, cannot be much later than the great council

of Asoka, about 250, and b regarded with much reverence

by the monks, from its having from time immemorial been

ordered to be read twice laonihly in every monastery.

These rules may be roughly divided into two divisions,

those which are obligatory, and those which, not being

obligatory, are recommended to such as wish to work out

their own salvation to a point further than that attainable

by the ordinary ruWs. And first, as to food. No monk
can eat solid food except between sunrise and noon, and
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total abstin<.3ce .'rom intoxicating dnnks is obligatory.

The usual c^ode of obtaining food is for the monk to take

his beggiag-bowl, a brown earthenware vessel, in shape

nearly like a soup tureen without its cover, and holding it

in his hands, to beg straight from house to house. He
is to say nothing, but simply stand outside the hut, the

doors and windows of which in India are usually large

and open. If anything is put into tu bowl he utters a

pious wish on behalf of the giver and passes on', if nothing

is given he passes on in silence, and thus begs straight on

without going to the houses of the rich or luxurious ruther

than to those of the poor and thnfty. As the food of all

classes consisted almost exclusively of some form of curry,

the mixture was not so very incongruous, and when
enough had been given, the monk retired to his home to

eat it, thinking the while of the impermanence and worth-

lessness of the body which was thus nourished, and of the

processes through which the food would have to pass. To
express a Buddhist idea in the quaint worcb of Herbert,
" Look on meat, think it dirt, then eat a bit, and say

withal, Earth to earth I commit." From the first it was

permitted to wealthy or pious laymen to invite one or more

monks to take their mid day meal at their houses, and this

was frequently done, especially on full moon days ; it was

also allowed to the laity on special occasions to bnng food

to the monastery. For the stricter monks further vows

are mentioned of abstinence from animal food, of eating

the whole meal without rising, of refusing aU invitations

and all food brought to them, of eating everything in the

bowl without leaving or rejecting anything, and so on ; but

it la doubtful whether they are ever observed now, and
they were formerly taken only for a time. Much later a

practice sprung up of the order possessing rice fields, letting

;hem out to be cultivated op condition of receiving a share

of the produce, and then having their meals cooked at

home by some lay follower or even slave.

As regards reaidence, Gautama considered a lonely life in

the forest to be the most conducive to self-conquest ; but

as he himself, after having lived apart from the world,

^nt his life from the commencement of his prophetic

career among men, so from the first the lonely life was
adopted only by the most earnest, and that only for a time.

The majority of the monks lived in companies in groves or

gardens, and very soon the piety of laymen proWded for

them suitable monasteries, several of which were built even

in the lifetime of Buddha. During the fine weather the

monks often travelled from place to place, as their teacher

did, but during the rainy season they always settled in

one spot in or near a town ; and near the ancient cities of

India have been lately discovered extensive ruins on the

site of the monasteries mentioned in the Pali books. On
the other hand, there have been found numerous rock caves,

many of which- especially in Ceylon, were evidently meant
for solitary hermits, and they often bear inscriptions in the

old Pali character, brought by Asoka's son Mahendra to

Ceylon in the 3d century B.C.

As regards clothing, the monks were to be habited in

clothes of no value, put together from cast-ofiT rags ; but
here againtha practice of Buddha himself, and that followed

by the large majority of the brethren, was to dress in simple
robes of dull orange colour, first torn to pieces and then
sewed together again, so as to form two under garments,
and one upper garment to cover the whole of the body
except the right shoulder. AU three are simply lengths of

cotton cloth ; the two under ones, the antara-vasaka and the

sanghati, being wrapt roiuid the middle of the body, and
round the thighs and legs respectively ; and the upper one,

the uttarassnga, being first wrapt round the legs and then
drawn over the left shoulder. The colour was probably at

first chosen as the one regarded with most contempt,

because of its being nearly .^a auu . as that of very old rags

of the common white cotton cloth, and because cloths of

that colour were of no value at all for ordinary purposes
,

but the orange-coloured robes, from their very peculiarity as

a sign of the members of the Sangha, soon came to be looked
upon as an honour, and were sought after on that account
alone; so that the Dhammapada, a collection of ethical

verses, one of the books in the Buddhist canon, has to give

a warning that those who are not free from sin (kasfiva) are

not worthy of the orange colour (kasava). In Buddhist
countries men's ordinary dress is merely a cloth wrapt round
the loins, whereas the monks are to cover the whole body,

and are not permitted at any time to lay their robes aside.

To do so would be to lay aside their membership of the

order, to put on or to put oflf the robes being current ex-

pressions for joining or leaving the Society. Of course

no ornaments are allowed, and even the natural ornament
of hair is not permitted, complete tonsure bemg obligatory

on all. No monk should possess more than one change of

robes, and minute rules in detail are laid down to guard
against any brother ^vcn by indirect methods taking any
steps to procure himself new ones ; to provide them spon-

taneously is the duty and privilege of the laity.

It is scarcely necessary to state that sexual inlercourte,

thtft, and murder entail upon the culprit irrevocable expul-

sion from the order ; while the ease with which the Society

could be left provided an escape for those who found the

vow of continence too hard to keep. On the vow of poverty

a few words ought to be said. In his individual right no
monk is to possess more than the following eight articles

:

1, 2, 3, the three robes mentioned above ; 4, a girdle for

the loins ; 5, an alms-bowl ; 6, a razor ; 7, a needle ; 8, a
water-strainer, through which he is to strain all he drinks

—

not only to remove impurities, but also and chiefly to pre-

vent the accidental destruction of any living creatures.

This individual vow of poverty has however been swallowed

up by the permission given to the community to possess not

only books and other personal property, but even lands and
houses. Gautama himself is said to have received such gifts

on behalf of the Sangha, which at the time of its expulsion

from India must have rivalled in wealth the most powerful

orders of the Middle Ages , and in some Buddhist coun-

tries at the present day the Society possesses enormous
tracts of the most valuable land. But water-drinking celi-

bates, who take only one meal a day, and dress in a simple

uniform, could never indulge in unbounded personal luxury.

Many members of the order enjoy the fascinating sense of

wealth, 60 completely contrary to all the principles of their

religion, and to the precepts laid down by their Teacher

for the attainment of spiritual progi-ess ; they are often

lazy and not seldom avaricious : but in the southern church

at least they are not disgraced by gluttony or drunkenness,

and have never given way to the weak vanity of dress, or

of the pomp and pride of ritual

The vow of obedience was never taken by the Buddhist

monks or nuns, and in this may be noticed a fundamental

difi'erence between them and their brethren and sisters in

the West Mental culture, not mental death, was the aim
set before the Buddhist ascetic by the founder of his

order. Each one is to conquer self by himself ; and the

observance of no ceremony, the beb'ef in no creed, will

avail -him who fails in obtaining, this complete self-

mastery. Outward respect and courtesy to his superiors

are exacted from the novice, but his own salvation and his

usefulness as a teacher depend on his self-culture. He is

to obey not his brother, but the law ; his superior has no
supernatural gifts of wisdom or of absolution; and by
himself must the ascetic stand or fall A few simple

rules of discipline are laid down, but the highest punish-

ment is to compel the fallen brother to return to the \7Drld,
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wbich he has not sufiBcient self-control to reject. Twice a

month, when the rules of the order are read, a monk who haa

broken them is to confess his crime If it be slight some

alight penance is laid upon him, to sweep the courtyard of

the wihara, or to sprinkle dust round the sacred Bo tree, but

no inquisitorial questions are put to any one. Charges may
be brought against a monk for breach of the ordinances laid

down by Buddha, and must then beexami ned i nto by achapter,

but none can change or add to the existing law, or claim

obedience from any other memberof theorder, however young.

The da'.'-y lift of the novice should, according to a

.Banual in Sinhalese called Dma Chariyawa, be about as

follows. He shall rise before daylight and wash, then sweep

the wihara and round the Bo tree, fetch the drinking water

for the day, filter it. and place it ready for use. Returning

to a solitary place he shall then meditate on the regulations

Then he shall offer flowers before the sacred dagaba or Bo

tree, thinking of the great virtues of the Teacher, and of

his own faults. Soon after, taking the beggmg-bowl, he is

to follow his superior in his daily round for food, and on

their return is to bring water for his feet, and place the

alms-bowl before him After the meal is over, he is to

\vash the alms-bowl, then again retire, and meditate on kind-

ness and love. About an hour afterwards he is to begin his

studies from the books, or copy one of them asking his

superior about passages be does not understand. At sun-

set he is again to sweep the sacred places, and lighting a

lamp, to listen to theteaching of his superior, and repeat

such passages from the canon as he has learnt. If he finds

he has committed any fault he is to tell his superior ,
he

is to be content with such things as he has, and, keeping

under his senses, to grow in wisdom without haughtiness

of body, speech, or mind '5 The superiors, relieved by the

novices from any manual labour, were expected to devote

themselves all the more earnestly to intellectual culture

and meditation There are five principal kinds of medi

tation, which in Buddhism takes the place of prayer The
first- is called Maitri-bhavana, or meditation on Love, m
which the monk thinks ot all beings, and longs for happi-

ness for each First, thinking how happy ine himself

would be if free from all sorrow, anger, and evil desire, he

is then to wish for the same happiness for others , and
lastly, to long for the welfare of his foes, remembenng
their good actions only, and that in some former birth his

enemy may have been his father or his friend, he must
endeavour in ail earnestness and truth to desire for him
all the good be would seek for himself The second is

Karuna-bhavana, or meditation on Pity, in which he thinks

of all beings in distress, realizes as far as he can their un-

happy state, and thus awakens the sentiment of pity. The
third meditation is Mtiditii-bhavanri. or meditation on
Gladness, the converse of the last. The fourth is Asubha-

bhavana, or Purity, in which the monk thinks of the

vileness of the body, and of the horrors of disease and cor-

ruption, how everything corporeal passes away like the foam

of the sea, and how by the continued repetition of birth

aiKl death mortals become subject to continual sorrow.

We hear of the mirage in the desert cheating the unw,ary

traveller's eyes with the promise of water to quench his

burning thirst ; but this mirage of human life, raising hopes

of joy that turns bitter in the drinking, is a more real

mockery. The fifth is Upcksha-bhavana, or the meditation

on Serenity, wherein the monk thinks of all things that

men hold good or bad,—power and oppression, love and

iiate. riches and want, fame and contempt, youth and

oeauty, decrepitude and disease,—and regards them all with

fixed indifference, with utter calmness and serenity of mind.

' For Dios chariyawa. sef HarJy, Eautcm ifonachiam, 24-28 ; for

ibe flvo meditation!!, ibid, pp 243. (I scq.

The Duty of the Laity.—Gautama's ideal was that aU
men should sooner or later join the order, and thus thai

an end should be put at once to individual existence and
to misery and sin

, but even those who did not enrol them
selves in the .Sangha could obey many of the precepts, and
by a virtuous life here raise themselves m their next bi.'-th

to a higher and less material state of existence Laymen
could thus take the " three refuges," and keep five of the

"ten precepts" vu.. not to take life, to steal, to lie. to

commit adultery or fornication, or to dnnk strong drink '

T-here are also ten commandments applicable to the laity,

viz . to avoid taking life, theft, illicit intercourse. Ijmg,
slander, swearing, idle talk, covetousness, anger, and wrong
belief I.e.. either superstition, doubt, or heresy , the first

three are sins of the body, the next lour sins of the mouth,
the last three sins of the mind. The following short ex-

tracts fnnn the Buddhist Scriptures will perhaps give a
better idea of the lay position in the Buddhist system than

any longer descnption in modern terms In answer to a
question as to what he considered the summnm bonum,
Gautama is reported to have said

—

*'
1 To serve wise men, and not to serve fools, to give honour to

wlinm honour is due,—this is the greatest blessing 2 To dwell in

a pleasant land, to have done good deeds in a former birth, to liav*-

rightdesiresforone"sself,—this is the greatest blessing 3 Much in

sight and much education, a complete training and pleasant spee<-h.

—this is the greatest blessing 4. To succour father and mother
to cherish \\'\fe and child, to follow a peaceful calling,—this is the

greatest blessing. 5 To give alms, and live nghleou^jy. to help

one's relatives, and do blameless deeds.— this is the greatest bless-

ing. 6 To cease and abstain from sin, to eschew strong drink, not

to be weary ID well doing, — this is the greatest blessing. 7 Rever-

ence and lowliness, contentment and gratitude, the regular hearing

of the law.^this is the greatest blessing 8 To be long-sufFenng

and meek, to associate with members of the Sangha, religiouft

talk at due seasons,—this is the gieatest blessing 9 Temperance
and chastity, a conviction of the four great truths, the hope of Nir-

vana.— this is the greatest blessing 10 A mind unshaken by

the tilings of the world, without anguish or paasioD, end secure,

—

this is the greatest blessing II They that act like this are

invincible on evci-j- side, on every side they walk in safety, and
theirs IS the greatest blessing."*,

Self-con(]uest and vniversat chanty, these are the found-

ation thoughts, the web and the woof of Buddhism, the

melodies on the variations of which its enticing harmony
is built up Such a religion could never remain buned in

the cloister, or remain the privilege of the few From the

first it became an appeal to the many, and addressed itself

not to the learned or the rich but to all mankind, to men
and women, slaves and bondmen, Brahmins and SOdras,

nobles and peasants alike The abuses of caste and pncst-

craft could no longer grow and thrive among men who
looked at every question from a rationalistic standpoint,

while their hearts were aglow with real and practical

philanthropy In Guatama's view men differed one from

another not by the accident of birth, hut by their own
attainments and character, the same path to the same
salvation lay equally open to all , and even in this life the

poor and the despised were welcomed to the ranks of the

order, where wealth was abandoned, and birth went f r

nothing in comparison with character or insight It is true

that, like Christianity, it did not in so many words condemn

any of the political institutions amid which it arose , there

is nothing said, at least in the older books, against slavery

or despotism or wealth ; and even as regards caste, Gautama

did not directly interfere with it outside the limits of his

Society But the new wine soon burst the old bottles

;

' Hardy, Manxuil of Buddhism, p, 460.

' The above is from the Pali teit of the Khuddaka PStha, edited by

Cbildera, in the Journal of the Royal As. Soc, new series, vol, iv.

part ii Translations have been published by Prof. Childers, loc. cU.i

by Sir Coomara Swamy in his Sulla jVipdla, p. 72 ; and by Gogcriy,

in the Ceylon Friend for June 1839.
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the principles of the new creed were quite inconsistent with

oppression and wrong of every kind; and the government

of Asoka, as Buddhist emperor of India, was probably the

most' enlightened, and certainly the meet philanthropic,

which the natives of India have had.

Part III.

—

Latee Buddhism.

It is not surprising that teaching so earnest and so high,

60 deep-reaching and so radical, should have met with

eager acceptance among a people intensely religious, to

whom the doctrines of the priests held out so little hope

in exchange for the privileges it claimed from them on

behalf of an oppressive caste. It is only to be regretted

that the history of Buddhism in India lies under ro thick

% cloud that very little is known of it with certainty. Imme
dintely after the death of Gautama the first council of 500
was held at Rajagriha, as related above, and the ycung
church, in the vigour of its purity and fresh enthusiasm,

spread very rapidly among the surrounding tribes. In.

Jess than 150 years after the death of its founder, thj

new religion had become the most powerful in Norlher.i

and Central India, and was the state religion of Magadha,
whose kings claimed the superiority over the whole peninsul i.

It probably continued to gain in the number of its adherenta

till two or three centuries later, but soon after the com-

inencenjeot of our era it began to decay ; though Fa Hian,

Q Chinese pilgrim, who visited India about 400 a.d., found

ii still flourishing over a large area, it was certainly not

increasing, and scarcely maintaining its ground. Hioucn
Thsang, another Chinese pilgrim, has left us an account of

bis journey made about two centuries later, and he found

Buddhism in a much lower condition even than it had
fallen to in the time of Fa Hian. In the 8th and 9th

centuries a great persecution arose, and the Buddhists were

80 utterly exterminated that there is now not a Buddhist

in all India ; although of course the effects of so great a

movement could not pass away, and it left its mark for ever

on the Hinduism which supplanted it. The full reasons

for this revolution are not known : but so much is clear, that

long before its expulsion Buddhism had become very cor-

rupt ; the order had become wealthy and idle ; and the

laity, instead of following the precepts of the Teacher,

bad gone back to the old devil-worship, witchcraft, and
astrology, which always underlay their nominal beliefs.

From' the great body of his followers the ethics and philo-

sophy of Guatama were concealed by the mass of legends and
superstitions which had grown up around the story of his

life ; and though the Buddhists no longer propitiated the

favour of the gods by jacrifices of living beings, they rested

their hopes more on their liberality to the monks than on
the harder duties of self-control and charity,—the latter

word having thus become even more limited in its meaning
than it has among ourselves. Their worship of the relics

of the Buddha came very near to rank idolatry; their

reference for their ancestors came very near to worship,

and was a dangerous source of emolument to the monks

;

while the old Hindu gods were regarded much more highly

than was at all consistent with the Buddhist Abhidharma
Buddhism had, however, been introduced into Ceylon, at

a time when it was comparatively pure, by Mahendra and
Sanghamitra, the son and daughter of the emperor Asoka.

It became at once the state religion, and the only religion

of the island, on which Brahminism had never gained much
hold. Protected there by its isolated position, and by the

patriotic spirit which identified it with the Sinhalese

nation, whose hereditary enemies, the Tamils, were first

Jains and afterwards Hindus, it has retained almost its

pristine purity to modsrn times. From Ceylon it was
introduced into Burma in the 5th century a.d., whence it

penetrated iiito .A.i-akan, Kambaya, and Pegu, and finally into

Siam in the 7th century of our era. As already mentioned,
it became, in a less pure form, the state religion of Kashmil
about the time of Christ, and was thence carried to Nepal
and to Tibet and China. It would be impossible within the
limits of this article to trace its various fortunes in these

countries, but the following remarks may not be out of place.

It would be hazardous as yet to attempt to trace chrono-
logically the growth of the Buddhist legends, but in one oi

other of the Buddhist books are found the following ideas,

the growth of which was, under the circumstances, almost
inevitable. Gautama himself became regarded as omni-
scient, and as absolutely sinless ; he was supposed to have
descended of his own accord from heaven into his mother's

womb, and to have had no earthly father ; angels were said

to have assisted at his birth,^ immediately after which ho
walked three paces, and in a voice of thunder proclaimed

his own greatness. On his formal presentation to his father,

an aged saint is said to have worshipped him and pro-

phesied that he would become a Buddha, who would show
the people the way of salvation. When the babe was five

months old, he was left under a tree, where he meditated

so deeply that he worked himself into a trance ; and five

wise men who were journeying northwards through the air,

being miraculously stopped over the place where he was,

came down and worshipped him, the bymu put into thoii

mouths surprising us in the midst of so absurd a legend b}

its beauty ; in five stanzas they announces that the babe

shall be the teacher of a law which shall be the water to

extinguish all the fires of the sorrows of- life, the light to

enlighten the world, and the chariot to carry us through

this wilderness to the promised land ; that he shall deliver

men from the bonds and shackles of the world, and be the

great physician to'heal all their diseases, and do away with

the miseries of life and death. The only other legend we
have of his youth is one in which he is said to have

surpassed all his contemporaries in feats of bodily and
mental skill, and even to have taught his teachers,—the

later forms of this legend bearing a curious resemblance to

some parts of the apocryphal "Gospel of the Infancy."

In the accounts of his father's home and of his marriage he

is surrounded with all the state and wealth of the*eldest

son and heir to a powerful monarch, whereas it is apparent

from the geographical and other details that his father's

power can only at most have extended a few miles from

his home. It was a pious task to make his abnegation and

condescension greater by the comparison between the

splendour o£ the position he abandoned and the poverty

in which he afterwards lived ; and in countries distant

from Kapilavastu the inconsistencies between these glowing

accounts and the very names they contain would pass

unnoticed by credulous hearers. With the same object of

magnifying the person of Buddha, he is related in the

legends to have performed at various times a very large

number of miracles, mostly mere manifestations of power

of no direct advantage to any one, and only designed tu

impress those who beheld or might hear of them with a

belief in- bia great superiority over other teachers. Of
several of these legends we have difi'erent versions in

authorities of different ages, and it is exceedingly interest-

ing and instructive to notice how the supernatural parts ol

the story gradually grow. Among the northern Buddhists

of Kashmir, Tibet, Nepal, and China, these legends have

assumed much larger dimensions than among the southern

Buddhists m Burma, Siam, and Ceylon, the former having

evolved a theory of the spirit of the Buddhas still working

in the church, whUe the latter remain at the standpoint

apparent in the canon as fixed by the council of Asoka.

The amplification of Buddhism by its northern disciples

will be described under the heading Lamaisk, It is
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enough to nouoe here that it is called by them the Great

Vehicle, in contradistinction to that of the southern church,

which they call, not without some contempt, the Little

Vehicle ; and the Great Vehicle, while holding fast to the.

real foundation of Buddhism, its ethical views of self-

conquest and charity, has in fact developed an entirely

new religion. This is based on the worship of Maitreya,

the Dhyani-buddhas, Afanjiisri, and Avalukiteswara,personi-

fioatioQfl respectively of chanty, meditation, serenity, and
wisdom. The first of these appears in ancient Buddhism as

the name of the Buddha to come, and the last is the holy

spirit of the northern Buddhist church. Among the

Dhyani-buddhas, who are philosophical ab-stractions cor-

responding to the earthly Buddhas, Amitabha, i.e., Infinite

Light, is the heavenly counterpart of Gautama, and soon
took the most important place. Avalokiteswara " pro-

ceeded" from him, and manifests him to the world since

the death of Buddha , and his worship in the 1 0th century

of our era bore its full fruit in the invention of a being,

Adibuddha, the origin of all things, who, using the wisdom
within him, produced by meditation the five Dhyani-
buddhas, of whom Amitabha is the fourth,—a notion

curiously similar to the theosophy of the Gnostics, and
utterly opposed to the Agnostic materialism of Buddha.

In Tibet especially, the development in doctrine was
followed by a development in ecclesia-stical government,
which runs so remarkably parallel with the development of

the Romish hierarchy as to awaken an interest which
could scarcely otherwise be found in the senseless and fatal

corruptions which have overwhelmed the ancient Buddhist
beliefs. The Buddhism introduced into that country in

the 7th and 8th centuries of our era was a form of the
Great Vehicle, already much corrupted by Siva-ism, a

mixture of witchcraft and Hindu philosophy ; but it

worked a great change among the savage races who then
inhabited those remote valleys. In the 13th century the
country was possessed by independent chiefs, who struggled

with the abbots of the great monasteries for power over the

people ; and the crozier proved itself in the long run more
powerful than the sword. We then find the two leading
priests or archbishops, the Pantshen Lama and the Dalai

Lama, claiming to be official incarnations of Amitabha and
AvalOkiteswara

;
and the latter as such succeeded in obtain-

ing superior political and secular power, leaving to his

brother pope his high ecclesiastical position and the aroma
of holiness—a division of power which has again resulted

in a Ouelph and Ghibelin-like rivalry. Lamaism, with its

shaven priests, its bells and rosaries, its images and holy

water, its popes and bishops, its abbots ana monks of many
grades, its processions and feast-days, its confessioual and

,

purgatory, and its worship of the double Virgin, so
strongly resembles Romanism, that the first Catholic
missionaries thought it must be an imitation by the devil
of the religion of Christ ; and that the resenioiance is not
in externals only is shown by the present state of Tibet —
the oppression of all thought, the idleness and corruption
of the monks, the despotism of the Government, and the
poverty and beggary of the people.

Of tbc sacred books of tlie Northern Budilhists. we have in the
original debased Sanskrit only the " Lalita Vistara" a legendary life

of Buddha, published in the Bibliolhcca Indiea at Calcutu. the trans-
lations of which are mentinncd in the beginning of this article. Of
the canon of the Southern Buddhists, which is about twice the len<nh
of our Bible, we have in the crigmal Pali only— 1 the Dhanimapada,
a collection of didactic poems edited by Mr FausboU of Copenhager
with a Latin translation in 1855: 2. The Khuddaka Patha, a
small collection of hvmns published by Professor Childers. with
English translation. Journal of the Royal Astatic Soafty for J 869

,

and 3. The L'pasampada-kammavica. the ritual by uhrch lavnien
are admitted to the order, published by Mr Dickson jn the Juurnal
of the Royal Asiatic Soaelu for 1S73. The Patimokkha. a manual
of the rules of the order in Pali, h.as been published by Mr MinavetT
with a Russian translation, in 1867. A fuller account by the
writer of this article ot all the work already accomplished in the
editing of Pali t«xts, dictionaries, and grammars, wiil be found in

the Kqiort of the Philological Society /or 1S75- Of Eiiropeao
works on Budilbtsm the following are the most important, and
references will be found in them to the many smaller treatises

on the subject — Eugene Burnouf, Introduction d Vhistoire du
Bouddhisme Indien, 1844, and tc Lotus de la Bonne Loi, 1352;
The Pev Spence Hardy's EcLstcm Monaclnsm, 18,'iO, Manual
of Budilliisirt, I860, and Legends and Theories cf the Buddhists,

1866, all compiled from Sinhalese sources : Bishop Bigandet'*
Leqend of the Burmese Buddha. 1853, 2d edition 1866 ; St Julien's

Uistoire de la vie de Uiouen Th.-iang, 1853. and Memmrcs sur les

conlr^s occidenlalcs, 1856; Professor Las.sen's /nrfj.'tc/ic Alterthuins-

kundc, vol. ii. 1849, 2d edition 1875. Wassilief Dfr Buddhts-
mus, seine Dog-men und Liferalur, 1 860. of which a French translation

appeared in Pans in 1865 ; Koppen's Religion des Bujfdha, vol i on
Southern Buddhism, 1857, vol. ii on Lamaism, 1659; The Rev.

Samuel Beal's Travels of Fa IJian and Sung }'un, 1869. Catena

of Buddhist Scriptures fromthe Chinese, IS71, and Romantic His-

tory of Sakya Buddha frorn the Chinese- Sanskrit, 1875 ; Captiin
Kogera's Buddhaghosha's Paralileslirom the Burmese), with intro-

duction by Professor Max Muller, 1870 ; Schlagintweit's Buddhism
in Tibet, 1863 ; A. Schiefner. Erne Tihettschc Lcbensbcschreibitng

Schakjam-nnis, 1849 ; Hodgson. Essays, 1874. A very large

number of other writings on Buddhism have also been published

either sejiarately or in different learned journals in Europe and
India. Those who wish to refer to those pajiers will find a list,

very complete up to date, of all works, large or small, on the

subject in Otto and Ristuer's Buddha anc*. his Doct-n-nes, a biblio-

gr.iphical essay published in 1869 by Messrs Tnibner and Co. of

London W. U D.)

BUDGELL, Et;sTACE (1685-1736). a literary man of

some eminence in his time, the son of Dr Gilbert Budgell,
was born at S>t Thomas, near Exeter. He was educated
at Christ Church, Oxford, from which he removed to the
Inner Tcmple,^London ; but instead of studying law, he
devoted his whole attention to literature. He was
befriended by Addison, who was fii-st cousin to his mother,
and who, on being appointed secretary to Lord Wharton,
lord-lieutenant of Ireland in 1710, took Budgell with him
as one of the clerks of his office. Budgell, who had read the
classics and the best English, French, and Itaban authors,
took part with Steele and Addison in writing tjie Taller.

He was also a contributor to the Spectator and the Guar-
d-ian,—his papers being marked with an X in the former,
and with an asterisk in the latter. ' He was .subsequently
made uuder-secretary to Addison, chief secretary to the
lords justices of Ireland, and deputy-clerk of the council,

ond was afterwards chosen a member of the Irish parlia-

•nent. In 1717, when Addison became principal secretary

of state in England, he firocured for Budgell the place

of accountant and comptroller-general of the revenue in

Ireland. But the next year, the duke of Bolton being

appointed lord-lieutenant, Budgell wrote a lampoon against

Mr Webster, his secretary, in which the duke himeelf was

not spared. This led to his removed from his post of

accountant-general, upon which he returned to England,

and, contrary to the advice of Addison, published his case

in a pamphlet. In the year 1720 he lost XSO.OOO by the

South Sea scheme, and afterwards spent £5000 more m
unsuccessful attempts to get into parliament. This com-

pleted his ruin. He at length employed himself in writing

pamphlets against the ministry, and published many papers

in the Craftsman. In 1733 he began a weekly periodical

called tho Bee, which he continued for above a hundred

numbers. By the will of Dr Matthew Tindal, who died lu

1733, a legacy of 2000 guineas was left to Budgell ;
but

the bequest (which had, it was alleged, been inserted lu

the will by Budgell himself) was successfully disputed by



B U D — B U i. 439
' Tindal's nephew and nearest heir, the continuator of Rapin's

History of England. Hence the satirist

—

" Let BudgeU charge low Grub Street on my quill.

And write whate'er he please—except my will."

It was thought that he had some hand in publishing Dr
Tindal's Christianity as Old as the Creation ; for he often

talked of an additional volume on the subject, but never

published it. After the cessation of the Bee, he became so

involved in lawsuits that he was reduced to very distressing

straits. Ho then studied law, and was called to the bar,

attending the courts for some time ; but being unable to

make any progress, and finding his prospects utterly ruined,

he determined to put an end to his life. Accordingly, in

1736, he took a boat at Somersetrstairs, after filling his

pockets vrith stones, ordered the waterman to shoot the

bridge, and while the boat was passing under it threw him-

self into the river. On hia desk was found a slip of paper

with the words— " What Cato did, and Addison approved,

cannot be wrong."

Besides the v/orks mentioned above, he wrote a transla-

tion of the Characters of Theophrastus He never mar-

ried, but left, one natural daughter, who afterwards assumed

his name, and became an actress at Drury Lane.

BUDGET (lit. a bag or small sack), the name applied to

an account of the ways and means by which a minister of

finance purposes to defray the expenditure of the state. In

the United Kingdom the chancellor of the exchequer,

usually in April, lays before the House of Commons a

statement of the actual results of revenue and expenditure

in the past finance year ending March 31, showing how far

his estimates have been realized, and what surplus or deficit

there has been in the income aa compared with the expendi-

ture. This is accompanied by another statement in which

the chancellor gives an estimate of what the produce of the

revenue may be in the year just entered upon, supposing

the taxes and duties to remain as they were in the past

year, and also an estimate of what the expenditure will be

io the current year. If the estimated revenue, after

allowing for normal increase of the principal sources of

income, be loss than the estimated expenditure, this is

deemed a case for the imposition of some new, or the

inirease of some existing, tax or taxes. On the other

hand, if the estimated revenue shows a large surplus over

the estimated expenditure, there is room for remitting or

reducing some tax or taxes, and the extent of this relief is

generally limited to the amount of surplus realized in the

previous year. The chancellor of the exchequer has to

take parliament into coufidenco on bis estimates, both as

regards revenue and expenditure , and when the taxation

and expenditure obtain the assent of parliament, the

results as thus adjusted become the final budget estimate

for the year. This system of annual review and adjustment
of the public finances obtains "not only in the British

colonies, but is carried out, with remarkable despatch for

60 great an empire, in British India. The Indian budget,
giving the re.sults of income and expenditure in the year

ending December 31, and the prospective estimates, is

laid before the Imperial Parliament in the course of the

ensuing session. The budget, though modified by different

forms, has also long been practised in France, the United
States, and other constitutional countries, and of late years

has in some cases been adopted by arbitrary powers.

Russia began the publication of annual budgets in 1866

;

Egypt has followed the example ; and Turkey, if financially

reinstated, will have to submit to a more strict account of

her income and expenditure. Apart from national budgets,

to be discriminated (1) as budgets passing under parlia-

mentary scrutiny and debate from year to year, and (2)
budgets emitted on executive aatdority, there are in all the

greater countries local and municipal taxations and expendi-

tures of only less account than the national. The ordinary

budget of tlie city of Paris has increased from £1,600,000
in the reign of Louis Philippe to X8,000,000 at the

present time ; ^vhile the extraordinary budget, relating

chieily to public improvements and the city debt, is over

£4,000,000 more. In federal governments, such as the

United States, the German Empire, or the Argentine
Republic, the budgets of the several states of the federation

have to be consulted, as well as the federal budget, for a
knowledge of the finances. The local taxation of the

United Kingdom is equal to nearly one half the imperial

revenue, and requires in its various provinces the Siime

process of examination. The budget is an essential part of

the machinery of representative Governments ; and in the

rapid progress of state loans, it has begun to he acknow-
ledged by despotic Governments as a necessary basis of

confidence between them and their creditors.

BUDWEIS (in Bohemian, Ceske Budegovice) the capital

of a circle in the Austrian kingdom of Bohemia, is situated

on the right banK of the Moldau, at its junction with the

Maltsch, in 43° 59' N. lat. and 14° 30' E. long. It is

well built and partially fortified. Chief among its public

buildings are the council house—a handsome structure,

and the cathedral, with a great detached tower, built in

1600; it has also an episcopal palace, two gymnasiums,
a theological seminary, a training college, a deaf and dumb
institution, a theatre, a hospital, and a poorhouse ; and a

short distance to the north stands the castle pi Frauenburg,

belonging to Prince Schwarzenberg. Its manufactures are

very various, and comprise pottery, nails, wire, parquetry,

musical instruments, black-lead pencils, sugar, beer, vinegar,'

and liqueurs. There are silver and gold mines in the

mountains to the east of the town, which ore still worked
with considerable profit. The railway from Budweis to

Linz, laid in 1827 for horse-cars, was the first line con-

structed in Germany. Budweia was founded by Oltocar

1 1, in 1 256, and was received into the number of privileged

cities by Frederick II. In 1611 the town was captured by
the people of Passaii, but was retaken by the impeiial general

Bouquoi. In 1742, it was besieged by the Bavarianfl.

Population in 1869, 17,413.

BUENOS AYRES, the largest and most important

province of the Argentine Republic, is bounded on the N.
by the Paran?, which separates it from the province of

Entre Rios, and by the provinces of Santa F6, Cordova,

and San Luis ; on the E. by the Atlantic ; on the S. by
Patagonia ; and on the S. and W. by the country of the

Indians, which extends westwards to the Andes, The area

of the province is estimated at about 440,000 square miles.

Its seaboard along the Rio de la Plata and the ocean la

upwards of 900. miles in length. According to the last

census of 1869 the population was 488,706, of which

1 7 1 ,404 belong to the city of Buenos Ayres ; in the present

year (1876) it may be estimated at 600,000, of which

220,000 belong to the city, and 380,000 to the province.

By the last returns the number of immigrants is from

60,000 to 90,000 per annum, the greater part of when*

remain in the province of Buenos Ayres.

The general aspect of the country, as viewed from the

sea, is eminently uninteresting. From the mouth of the

Plata to the Bahla Blanca the sea-line presents an unbrcJken

series of sand-dunes, varied here and there with low ridges

of rock. From this latter point to the Patagonian frontier,

the aspect of the coast is less monotonous, though equally

destitute of life or interest. Though Buenos Ayres is the

only proviiice of the Argentine Republic that borders upon
the sea, and though all the exports and impc ts of the

country pass through it, it possesses very few harbours.

One of these (that of the city of Buenos Ayres) is "itremely

bad ; another (that of Bahia Blanca, near the southert
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extremity of the province), possesses great natural advan-

tages, •which are by no means adequately appreciated. It

might be turned to good account as a starting-point for

vessels engaged in trade with the South American states

that bolder upon the Pacific, but the difficult and some-

timcG dangerous navigation of the adjoining seas counter-

balances in the meantime the other advantages which it

offere. The interior of the country, except where it is

iiiterseoted by the low mountain ranges of the Ventana and

Vaulcan in its southern portious, and the spurs of the

Andes in the west, is one vast plain, of which by far the

larger part is laid out in estandas, or cattle farms, though

the soil is in itself well adapted for producing all the

European cerealia. Agricultural pursuits, however, are by

no means in favour with the natives, who cannot bring

themselves to engage in any pursuit that cannot be

prosecuted on horseback. " Every man, woman, and child

in the country rides," says Parish. " One might fancy one's

self in the land of centaurs, amidst a population half-men,

half-horaes. Even beggars ride on horseback." Some of

the cattle-farms are of immense extent ; one in particular

IS mentioned by travellers as comprising more than 300
square mUes of land, and yielding an enormous revenue to

tlie proprietor. Some of the largest of them belong to

British settlers, and are worked by British servants. The
cattle were formerly hunted down and killed merely for

the sake of their hides and tongues, while the carcases were

abandoned to beasts and birds of prey. They are now
slaughtered in abattoirs, where every part of the animal is

hiade available. The beef is salted for exportation ; the

tallow is boUed down, and now forms an important- item

in the farmer's revenue ; and the trade in hides is steadily

increasing. Beef and an infusion of the native tea are the

staple food of the natives. In the province of Buenos
Ayres there are 45,500,000 sheep, which give a yield of

136,500,000 a unwashed wool; 5,116,000 cows; and
1,500,000 horses. This gives the unusual average of

200 sheep, 20 cows, and 6 Tjorses to e\'ery inhabitant.

The sheep-farms cover over 40,000,000 acres ; a^ the

number of shepherds may be estimated at 30,000, of tvhom
at least a quarter are Irish or Scotch. The total value of

exports from Buenos Ayres in 1872 was £9,148,638,—the

most important being wool 203,610,000 lb, sheep-skins

72,970,000 &, ox and cow-hides 3,121,758, jerked beef

,916,220 qq., tallow 1,182,240 qq. The value of imports

in 1872 may be stated approximately at .£12,000,000, of

which. Great Britain contributed £3,800,000, France

£3,200,000, Spain £800,000, BrazU £700,000, United
8tat«3 £700,000, Italy £600,000, Belgium £600,000,
Germany £400,000, other countries £1,200,000.

Of the- cereals grown in Buenos Ayres the most import-

ant is maiM, which is indigenous to the country. Wheat
thrives well in the southern parts of the province, but the in-

habitants rarely graw more than enough to supply their own
necessities. In the event of a surplus it is oommonly exported

•to Brazil. The vine, fig, orange, and clive have been intro-

duced from the Old World, and arc found to suit the climate

admirably ; but the most valuable of European fruits is the
peach. A considerable fruit trade is carried on in coasting

•Ves^ by merchants for the most part Italian or French.
The geographical position of Buenos Ayres is such as

to enable it completely-to control the foreign commercial
relations of the entire republic of which it forms a part.

The exclusive policy which it has always pursued on this

point has often involved it in serious quarrels, not only
with many of the South American states and the other pro-
vinces of the Argentine Republic, but with England and
yrsace. Since the erpnl-iion of General Rosas, the naviga-
tion of the Parana and Uruguay has been thro.vn open, and
other mcas'ues hivo bcc:: taken to place both the province

and city of Buenos Ayres on a level with the other pro

vinces of the republic.

The only towns of any importance, besides the capital,

are San Nicolas, which is situated on the Parana, abour

200 miles N.W. of Buenos Ayres, and contains a population

of about 10,000; San Pedro, also on the Parana, about

150 miles from the capital, in the same direction, with a
population of 1000; Chascomus, on a lake of the same
name, a place of considerable importance; Dolores, 150
miles south of Buenos Ayres ; Villa de Mercedes, Chivilcoy,

Las Flores, and Belgrano.

BcENOS Ayees, the capital of the Argentine Republic and
of the province of Buenos Ayres, is situated on the right

bank of the estuary of the La Plata, in 34° 39' S. lat. and
58° 18' W. long. The river is at this point so wide that it

is quite impossible with the naked ;eye to distinguish the
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opposite bank, and at the same time so shallow, that ships

drawing 15 or 16 feet of water must anchor seven or eight

miles from the city. Small craft generally anchor m what

are called the inner roads, abrca.st of the city. The depth of

water is never sufficient to admit of their coming to shore.

The town of Buenos Ayres is situated in a vast plain

extending westwards to the Andes. The level unifoimit.i

of its outline is only broken by the spires of me vano-

churches. The stranger, on landing, is struck with ths
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regularity of the streets, 'whicli are quite straight, and

intersect each other at distances of 150 yards, forming

squares like those of a chess-board, with the clf^anly appear-

ance of the houses, and the general air of independence

that distinguishes the inhabitants. The houses till lately

had never more than two stories, and commonly only one,

the rooms of which open into each other, and were chiefly

supplied with furniture of a very inferior description from

the United States. A chimney was a thing unknown, and

tlie old Spanish brazero alone was employed in heating

tlie -damp and whitewashed rooms. A great change has,

however, taken place in these respects within the last few

years. A rage for building has prevailed, and now splendid

edifices of three and four stories may be seen in every

street. The furniture is now supplied from Europe, the

walls are papered, grates and chimneys have come into

"ash ion, and English coal is burned. These comforts are

all the more valuable, as the climate of Buenos Ayroe is

one of the most humid and changeable in the world. The

streets of the city are now tolerably paved with granite. They

exceed eighty in number, thirty-one of them running from

ll le river side due west, and fifty-one from north to south.

T'he city is being provided with drainage and water supply,

and is well lighted with gas. There are eleven parishes,

containing si.\teen Koman Catholic churches. There are

two city hospitals, supported by the municipality, and

four for foreigners, belonging to the English, French,

Italian, and Irish communities. The theatres are five iu

number, and there is also a concert hall. Five markets for

the daily supply of the city with provisions are placed

at convenient distances ; and the plazas " 1 1 de Setiembre
"

and " Constitucion," are the great wool markets for the

north and south districts of the camp. Floriculture is a

favourite pur-suit ; and many English and Scotch gardeners

have nurseries in the neighbourhood of the town.

Of the public buildings may be noticed the Government

house, which is situated on the beach, a residence for the

president of the Republic ; the cathedral, which is sur-

mounted by a handsome dome, and has a large portico

with twelve Corinthian pillars ; the cabildo or town-house,

in which justice is administered ; the churches of La
Merced, San Francisco, and San Domingo ; and the

custom-house,. The Plaza de la Victoria, round which some

of these edifices are grouped, is the handsomest square in

Buenos Ayrcs. In the centre of it is a handsome monu-

ment, erected as a memorial of the War of Independence.

When the number of British residents in the town began

rapidly to increase application was made to General Rosas

for a site for a church. This was immediately granted,

and the minister for the time being set an example of

liberality and toleration to his countrymen by laying the

foundation-stone of the edifice, which cost in all about

£4000, half bf which was defrayed by the JBritish

Government. The Scottish residents have built a small

Presbyterian chapel, and the Roman Catholic portion of

the English subjects are allowed the use of one of the

national churches, in which a priest performs the service.

In 1842 the Methodists erected a meetinghou.se, which is

used by all denominations of the British Dissenters. The
Protestant Germans, who are pretty numerous, have a

:hurch in connection with the Established Church of

Vrussia. To each of these places of worship schools are

tttached for children of both sexes. The facilities for

ducation are very considerable, and of these the inhabitants

vail themselves extensively. Besides the denominational

. ihools already alluded to, there is a university, attended
/'j' about 500 students, and possessing a valuable library.

The sons -of the wealthier families of the city are very

'requcntly sent to Euro[ie to complete their education at

_<^uie of the great schools and colleges in France and

4—17*

England. The Buei.os Ayreans inherit I'rom their ancestors

much of that passion for music which characterizes tha

Spaniard. Poetry also 'is much 'cultivated among them.

Besides its university, Buenos Ajtcs contains many literary

and scientific institutions. Of these the most important

are the school of medicine, the academy of jurisprudence, a

special academy of mathematics and the physical sciences,

a normal school, and a society for the promotion of agri-

culture. The charitable- societies, though cot very numer-

ous, are rather important. Spanish is the language spoken

by the: Buenos Ayrean descendants of the old Spanish

settlers.

Buenos A)TC3 was founded in 1535 by a SpanislicxpcJition unJtr

Don Jorge de Mendo.-!.i, who landing at this place after many hard-

ships, bestowed upon it the name it now bears in coiumemoratH-n

of tlio Cue weather whicli prevailed at that time. At first he

endeavoured to conciliate the native Indians, but hostilities soon

broke out, and, despite tlieir utmost efforts, the Spaniards were

obliged to abandon the new settlement ; and after almost increJibla

dilliculties succeeded iu reaching Asuncion in Paraguay, with their

numbers reduced by tlirce-fourths. Iu 15S0 anotlier expedition

under Don Juan de Garoy took possession of the site of tlie old fori

and. established themselves there, founding cities and establishing

settlements in every directiou with such success that in 1620 ajiew

goverumcnt was erected, under the name of the government of the

Kio do la Plata. Buenos Ayres became the capital, and the seat of

a new bishopric created at this time by Pope Paul V., at the request

of Philip 111. of Spain. After the lapse of a century, Buenos

Ayies began to rise into such iniiwitancc as to excite the jealousy

and alanu of the home Coveiument. The insane lesliicticins

imposed upon her foreign and internal commerce led only to

continual heart-burnings with the parent country, and Buenos

Ayres soon became a rendezvous for the smugglers of such nations

as were strong enough M set Spain a: defiunce. After numerous

modifications of its government, and oi" its relations to the parent

state, the provinces of the Rio de la Plata were in 1776 erected

into a vice-royalty, of which Buenos Ayres continued to be tho

capital. Two years later the old commercial restrictions were

abolished and a new comnurcial code promulgated, so liberal as to

be called the " Free-Trade Regulations." According to the old

system the Buenos Ayreans were only allowed to export merchandise

to the Portuguese settlements in Brazil, and the ouantity was

limited to 2000 fancgas of wheat, 500 quintals of jerked beef, and

500 of tallow. All intercour>,e with other (Ountiies was strictly

proliibited. By the new system, nine ports iu Spain, and twenty-

lour in the colonies were declared jmciios habilitados, or ports if

entry. Th« elTects of the new policy was imintdiatcly visible. Of

hides for instance, the staple commodity of the country, the exports

to Spain before 177S only amounted to 150,000 annually; after

that year they rose to from 700,000 to 800,000. In 1S05, and

a"ainm 1607, the British invaded Buenos Ayres ;
and though the

natives applied for assistance to the home authorities, they were

told that they must defend themselves as ihey best might, as Spain

could send them no help. They aecordinply rose in arms, and

twice expelled the invaders. In tl:e following vear they were

threatened with invasion by the prmce regent of Portugal. The

resolution which they displayed on the occasion prevented th.it

prince from insisting upon his' claims. In 1810 the circumstances

of the country involved the establishment of a provisional junta,—

a policy which was construed by llie Spanish Cortes into an act

of rebellion. A civil war ensued ; and Ferdinand, on his restora-

tion after the expulsion of the Flench from Spain, instead of

trying to conciliate the malcontents by timely concessions,

obstinately refused to accede to their lawful demands. The result

of this was that, on the 9lh of July 181G, dejiuties from the

provinces of the Rio de la Plata assembled in congress at Tucuman,

•oleninly declared their separation from Spain, and their deter-

mination to constitute a free and independent state. Buenos Ayres

continued to be the capital of the new republic, which was

governed by authorities constituted in that city. The exclusive

policy of the capital soon bred discontent in the provinces, th»

gov. mors of which began to crv out for a federation in opposition

to the Central Government of Buenos Ayres. By their influence the

new constitution, which conferred on a chief magistrate residing

in the capital very extensive civil and military powers over the

whole republic, was repudiated, and a civil war was the consequence.

Various assemblies were held, and attempU were made to establish

the constitution on a sufficiently wide basis to reconcile the interests

of all parties—but always without success ; and from 1S27 till the

expulsion of Rosas in 1852, do meetings of the constituent

assembly took place. After 1S'J7, the confederation was obliged

to delegate to the Executive Government of Buenos Ayres the

undivided charge of the national business, such as t^ie management

of the public debt, the maintenance of relations with foreign mwers.

IV. — 56
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the defence of ti.u wufltij in tne evenl oi war, fee. WTule these

internal dissentioDS were going on, war was declared between the

young confederation and the empire of Brazil, and Baenos Ayres was

blockaded for a year and a half by a Brazilian fleet. In 1828,

however, the eiege was raised by the intervention of the EngUsh,

end by the decisive battle that took place at Ituzaingo favourable

to the Ai-gentine anna. This foreign war thus ended, the civil

war broke out once more, and was only temporarily checked by the

accession of General Rosas to power in 1835. Aiming at territorial

aggrandizement, Rosas soon became involved in war with the

neighbouring states of Paraguay and Uru^ay. England, France, and

Brazil interfered, with the intention of effecting an amicable arrange-

ment between the belligerents. Rosas rejected their mediation ;

and the united fleets of England and France took possession of

the Buenos Ayrean fleet which was engaged in the siege of Monte

Video, and opened the navigation of tne Parana to the merchant-

men of all nations. In the subsequent operations Rosas sustained

severe losses, yet obstinately refused to yield. In 1848 the English

fleet returned home, and was followed by the French in the follow,

ing year. Brazil was now left to carry on the war alone, but she

found ready allies in some of the provinces cf the Argentine

Confederation, which had long regarded with hatred and aversion

tlie supremacv arrogated by Buenos Ayres, With the assistance

of these and tte adjoining states of Uruguay and Paraguay, a large

army was raised, which, under the command of General Prquiza,

defeated Rosas at the battle of Monte Caseros, February 3, 1852.

Rosas after his downfall fled to England. Urquiza was appointed

provisional director of the confederation ; but the Buenos Ayreans

protested against his policy, which threatened to undermine the

prerogatives they had been long stniggiing to secure. Civil war
iigain broke out ; and in 1853 Buenos Ayres was besieged by the

forces of the other states of the confederation. On the 20ih of

June the siege wss raised, and a temporary accommodation efl^ected.

Since the establishment of the Argentine Republic in 1861 the

city and province of Buenos Ayres have both Tery considerably

developed their resources. In the province there are now 450 miles

of railway, and 2228 miles of telegraph lines ; in the city there are

six lines of tramway, which traverse the town in every direction.

Most of the railways and three of the tramway lines belong to

•English companies. There are thirteen different lines of steamers

trading between Europe and the Port of Buenos Ayres. Population

<187G) estimated at about 220,000.

BUFFALO, the English name of Buhalus, a genus of

Ruminant Mammals, belonging to the family Bomdcs, and
including the well-known Indian and South African species.

The Indian Buffalo {Buhalus buffalus) is characterized by
Its arched forehead, large horns compressed at the base,

slightly triangular, and curved in the form of a half moon,

and its thick hide covered sparingly with coarse hairs,

which become still more scanty in aged individuals. It is

a native of India and of the islands forming the Indo-Malay

Archipelago, wher.=, it now occurs in a state of domestication,

and forms a valuable beast of burden ; but although it haa

for ages been under the control of man, the Baimha or

tame buffalo shows little or no variation from the wild fomr.

The Arna or Wild Buffalo is found in great herds through-

out India and the adjacent islands, frequenting swampy
grounds in the neighbourhood of woods, eating the long,

coarse grass which abounds in such localities, and loving

above all things to roll itself in mire, or to plunge up to

the ears in any pool or stream it may come upon. This

fondness for moLsture is equally marked in the tame variety,

and is decidedly inconvenient when the aiiimal, laden with

goods, yields to its instinct and lies down in any stream that

may crosr. its path. The rutting season occurs in autumn,
when several females follow a single male, forming for the

time a small herd. The period of gestation lasts for ten

months, and the female produces one or two calves at a
Vjirth. The Arna is a powerful and courageous animal,

capable it is said of overthrowing an elephant, and generally

more than a match even for the male tiger, which usually

declines the combat when not impelled to it by hunger.

The Indian driver of a herd of tame buffaloes does not

thrink from entering a tiger-frequented jungle, his cattle,

with their massive horns, making short work of any tiger

that may come in their way. Buffalo fights and fights

between bufi'aloes and tigers form principal features in the

public entertainments of Indian princes. In Ceylon tb"

buffalo is put to more useful purposes, where, according w
Tennent, the natives make an ingenious use of it when
shooting waterfowl in the salt marshes. " Being an object

to which the birds are accustomed, the Singhalese train

the buffaloes to the sport, and concealed behind the animal,

browsing listlessly along, they guide it by ropes attached

to its horns, and thus creep undiscovered within shot of

the flocL" These are known as "sporting buffaloes." The
domestic buffalo has spread from its original home in India

over the greater part of Southern Asia and of North Africa,

and was introduced towards the close of the 6th century

into Greece and Italy, forming an invaluable beast of

burden in the marshy districts of those countries, whert

the great breadth of its feet, somewhat resembling in this

respect those of the reindeer, give it a decided advantage

over the horse and ox. It grazes in herds in the Pontine

marshes, where, according to Scaliger, it will lie for hours

submerged almost to the muzzle. The milk of the buffaln

is plentiful and of excellent quality, the Hindoos making
it into a kind of butter called gh^e; its flesh, however, is

not held in much estimation.

The Cape Buffalo (Buhalus caffer) is nearly equal in size

and fully equal in strength and courage to its Indian

congener, from which it is readily distinguished by ihc

form of its horns, these being immensely broad at the base,

where they approximate so closely as almost to meet, thus

forming, especially in old bulls, a sohd rugose mass
impenetrable to bullet, and extending from the eye to the

back of the head, then spreading horizontally and curving

upwards and inwards to the tips, which are usually 4 feet

apart. The hide, which is thick and tough, is thinly clad

with hair, old animals being entirely naked with the excep

tion of a slight fringe along the back and withers. This

buffalo roams in herds over the plains of Centra! and

Southern Africa, always in the near vicinity of water

Formerly herds sometimes numbered five or six hundred,

but such has been the havoc wrought among them in recent

years by hunters that rarely aie they to be seen in com-

panies of more than ten, while in the colonized portion of

South Africa they are rapidly dying out. Nor is man
their only enemy, for by night when he ceases to disturb

they are liable to the attack of the hon, and by this meanr

the wounded, of which there are great numbers, and th.

diseased are cut off. The Hon. W. H. Drummond, in bi;

work on The Large Game of South Africa (1875), gives

it as his opinion that in " a few years a buffalo will be as

scarce as an elephant now is." This species has never been

domesticated, probably owing more to the uncivilized

condition of the native inhabitants than to any specia'

intractability in the buffalo itself. Like its Indian ally it

is fond of the water, which it visits at regular intervals

during the twenty-four hours ; it also plasters itself with

mud which, when hardened by the sun, protects it from

the bite of the great gadflies which in spite of its thick

hide seem to cause it considerable annoyance. It is also

relieved of a portion of the parasitic ticks, so common on.

the hides of thick-skinned animals, by means of the red-

beaked rhinoceros birds, a dozen or more of which may
be seen partly perched on its horns and partly moving

about on its back, and picking up the ticks on which they

feed. The hunter is often guided by these birds in his

search for the buffalo, but oftener still they give timely

warning to their host of the dangerous proximity of the

hunter, and have thus earned the title of " the buffalo's

guardian birds." The Cape Buffalo is the most formidable

of the large game of South Africa. Generally, however,

it attacks only when wounded, although" rogues " or "soli-

taires "—terms applied to old bulls which for some reason

or other have been expelled from the herd and whifh

wander about morose and savage— often attack withcui
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provocation. ~ Wteo wounded they immediately charge in

the direction from which the fire proceeded, and on bia

BkiU in avoiding this charge the life of the hunter depends.

Ill buffalo hunting, as in bison hunting, it is specially impor-

tant to kill with a single bullet." The hide of the Cape

Buffalo 13 made by tha Kaffres into shields impervious to

musket shot.

BUTF.^LO, an American city, the capital of Erie County,

.a the St.ite of N'ew Vork, U.S. aboat 293 miles N.W.
from New York, m 42° o3' N'. lat. and 73" 55' W. long.

It 13 a port at the east end of Lake £ie, at the mouth of

Butfalo Kiver. and at the head of Nia jara River, which is

here crossed by a tire iron railroad bridge. The city runs for

libout five miles aiong the shore of the lake and Niagara

River. In (lopulation Buffalo is the third city in New York,

and the eleventh in the United States. It was founded in

1801, bec;i;tie a milita-y poi-t in l!>13, and was burned

by the Briti.;hon the last day of the year 1813. After

thj war, tile place was rebuilt, and in 1832 it attained the

raik of a city. In 1820 it contained 2095 inhabitants.

After the cprning of the Erie Canal in 1825, its growth
WIS rapid, the p • lulation being 8tj53 in 1830, 18,213 in

1840, 42,201 i> 850, 81,120 in 1860, U7,7U in 1870,

and I34,2;(S in . i75. The city commands a fine view of

the lake , the cU'iate is pleasant and healthful , the streets,

broad and (generally lined with trees, are well paved, lighted,

and suppb id with sewers. There are many fine residerces

vvitb attractive giounds, and numerous squares and public

p aces. A combination of parks or pleasure grounds has

b en laid out, extending to over 500 acres. It comprses
t; -ee sections, si uated respectively in the northern, west( rn,

ard ca-'tern paits of the city, connected by boulevErds

wlich together afford a drive of nearly 10 miles. The
m St prorainen'. public buildings are the City and County
Hall, a granite structure, it the form of a double Ronan
cr>39, with a tower 245 feet high, just erected at a cost of

oter 82,000,000 ; the Uni ed States Custom Hou.s9 and
Post Office, tae State Aisenal, and the Erie County
Pinitcntiary, which is one «.{ the six penal establishments

of New York, intermediate between the reformatories and
the state prisons, A state asylum for the insane is in

process of construction at North Buffalo, with a front of

about 2700 feet and a capacity for 60) patients. It will

be one of the largest institutions of the kind in the United
States, and wiU cost not lees than $3,000,000. The city

contains 76 churches, the most imposing edifices being St

Jose|ih's Ca.hedral (^Roman Catholic) and St Paul's (Epis-

copal). Th) public schools comprise a central grammar
•chool and thirty-sii district schools. Four orphan-

asylum schools are also maintained. One of the eight

state norma, schools is situated here. Among other educa-
tional insti utious are Canisius College, founded by the

Jesuit fathers ; St Joseph's College, conducted by the

Christi.'in brothers; Marti i Luther College (theological)
;

St M.-ir/a Academy and Industrial School for girls, and
the Me ileal College of the University of Buffalo. The
charitable institutions of the city are numerous. There
are several libraries, the most important being that of the

Young M'iu's Association, with about 30,000 volumes, and
the Grosvenor Free Library, which contains about 15,000
volumes of viluable reference works. The former society

has a commodious hall and library building adjoining.

The Society of Natural Sciences has made an extensive

collection of minerals and fossil casts, and the Buffalo

Historical Society has a large library and cabinet. There
are published in the city eight daily newspapers, includ-

ing four in German, one tri-weekly, fourteen weeklies, four

monthlies, and three quarterlies. The city is divided into

thirteen ..'iras, and is governed by a mayor and twenty-

B!i eldermen. It has a paid fip department, with steam

fire-engines and a fire-alarm telegrtipb, bas an efficient

police, and is well suppLed with water from the Niagara
River. The assessed value of property in 1873 was ubout
$38,000,000.

The position of Buffalo on the great water and railway
channels of communication between the West and the East
gives It a commercial importance surpassed by that of few
other American cities. Its harbour is capacious, and is

protected by extensive breakwaters. The city is the centre
of an important system of railroads. Besides other lines

which converge here, it is the eastern terminus of the Lake
Shore and Michigan Southern Ladway, of the Canada
Southern, and of a branch of the Grand "Trunk Railway ol

Canada; it is the western terminus of the Erie Canal, the
New York Central Radway, and a division of the Erie

Railway. There has been a largo decrease in the extent of

the lake commerce since 1862, owing to the increase of

raikoad facihties. The registered marine of the port, June
30, 1874, comprised 801 vessels of 162,789 tons, of which
533 were canal boats. The annual value of fhe imports

from Canada is between 82,000,000 and 83,000,000 , the

exports are less than §500,000. Since 1870 Buffalo has

been a port of foreign entry for imports, which are con-

veyed thither, in bond, by rail from New York, Ac. The
number of lake vessels that arrived in 1874 was 3720

;

the clearance numbered 3727, 7643 canal boats arrived,

and about the same number cleared , the latter earned

1,448,172 tons of freight, valued at §46,244,875. The
imiuense quantities of grain moving from the Western
States to the seaboard constitute the most important

feature of the commerce of the city. The aggregate

receipts (including flour) by lake and Grand Trunk and
Canada Southern Railways in 1874 were 70,030,555
bushels. The receipts during the ten years ending with

1674 amounted to 522,874,944 bushels. For receiving,

storing, and transferring this vast amount of produce to

canal boats and railway cars, there are thirty elevators,

capable together of storing 6,875,000 bushels, and of trans-

ferring no less than 2,672,000 busheU a day. Many of

these elevating warehouses are costly structures of stone, or

of iron and brick. Several of them have grain "driers"

attached. Live-stock and lumber from the Western States

and Canada, and coal from Pennsylvania, are also leading

items in commerce. In 1874, 504,594 cattle, 783,800

sheep, 1.431,800 hogs, and 21,937 horses, amounting m
in value to nearly $60,000,000 passed through Buflalo

For the accommodation of this traffic, extensive and well-

arranged yards have been erected at the east end of the

city. The receipts of lumber by lake in 1874 amounted

to 145,624,639 feet, besides about 40,000,000 shingles,

and 25,000,000 staves. The imports of coal comprised

800,000 tons. The coal trade is rapidly increasing. The
manufacturing interests of Buffalo are extensive, and have

grown with marked rapidity in recent years. The leading

establishments are blast furnaces, roUing-mills, foundries,

breweries, tanneries, manufactories of agricultural imple-

ments, and flour mills. Of the last-named there are eleven,

with a yearly capacity of 839,000 barrels, the average

annual production of flour being about 250,000 barrels.

Wooden ship-buildiug wqs formerly carried on here, but it

has been superseded by iron ship- bullding. Two extensive

establishments are devoted to this industry ; these have

constructed the finest lake steamers, besides supplying the

Government with a number of iron revenue vessels. The
number of ships built at Buffalo in 1874 was thirty-seven,

but they were mostly small ones. Many ccjial boats are

also built there.

BUFFLER, CtAtTDE (1661-1737), a wriUr on grammaf
and history of considerable note, but more lemerkable foi

his research»y in nsvcholofrv anH metaphvBics, was bom in



444 B D F— B U F
Poknd May 25, 1661, of French parents, who returned to

their native co intry sburtly aiier their son's birth, and settled

at Koaea. He was educated at the Jesuits' college there,

and was received into the order at the age of nineteen.

Soon after his admission a dispute with the archbishop

regarding certain points in theology compelled him to leave

Rouen. He went to Rome, but did not long remain

there ; and on his return to France he retired to the college

of the Jesuits at Paris, where he spent the rest of his life,

studying and writing, and fulfilling with much success his

duties as a college lecturer. He seems indeed to have been

an admirable teacher, having, as his works show, a great

power of lucid and precise exposition. Buffier's object in

his Traite des verites premieres, his best known phUo-

eophical work, is to discover the ultimate principles upon
which all knowledge is based, to lay down " propositions

80 clear and obvious that they can neither be proved nor

refuted by other propositions of greater perspicuity." The
basis of all human kgowledge and the foundation of every

other truth, he finds in the sense we have of our own exis-

tence and of what we feel within ourselves. He thus takes

as the foundation of his philosophy substantially the same
ground as Descartes, cogito ergo sum ; but the superstruc-

ture is reared on very different principles. Descartes tried

to reach a knowledge of the not-self by an a priori or

metaphysical proof of the divine existence. BuGGer rejects

this sort of evidence as useless. I want, he in effect says,

to obtain a certain knowledge of what is distinct fnm
myself, and this I .can never do by mere metaphysical

demonstration, which only gives me the hypothetical cer-

tainty of ideas logically connected together; in order to

know what exists distinct from myself I must have re-

course to " common sense." Common sense he defines to

be " that disposition which nature has placed in aU or most
men, in order to enable them, when they have arrived at

the age and use of reason, to form a common and uniform
judgment with respect to objects different from the internal

sentiment of their own perception, which judgment is

not the consequence of any anterior principle." The
truths which this " disposition of nature" obliges us to

accept can neither be proved nor disproved ; they are

admitted in all countries and at all times ; and they are

practically followed by all men, even by those who reject

them speculatively. But Buffier does not claim for the

truths of common sense the same, absolute certainty as

characterises either the knowledge we have of our own
existence or the logical deductions we make from our
thoughts; they possess merely the highest probability, and
the man who rejects them is, as he pointedly puts it, to be
considered a fool, but he is not in so doing guilty of a con-

tradiction. The greater part of the Traite U devoted to an
enumeration and examination of those truths. They are
such as the follovring :

—" There are other beings and other

men in the world besides myself ," " All men have not
combined to deceive me." But axioms like " 2 -I- 2 = 4," or
" the whole is greater than a part " are mere logical con-

nections of ideas, not truths of common sense. Buffier's

aversion to scholastic refinements and unmeaning defini-

tions has not unfrequently given to his writings an appear-

ance of shallowness and want of metaphysical insight

;

but his merit as one of the earliest to recognize the psycho-
logical as distinguished from the metaphysical side of

Descartes's principle, and to use it, with no inconsiderable
skill, as the basis of an analysis of the human mind, similar

to that enjoined by Locke, will always be acknowledged.
In this he has anticipated the spirit and method as well as
many of the results of Reid and the Scotch school The
Traite appeared in 1717, and was followed in 1724 by the
Elements de Metaphysique. Buffier also wrote a "French
Grammar on a new plan," and a number of historical

essays. Most cf his works appeared in a collected form in

1732, and an i^iigli^h tninsktion of the Traite was pub-
lished in 1780.

BUFFON, Geoece Loots Leclekc. Comte de, was
born on 7th September 1707, at Montbard, in Burgundy,
and died at Paris on the loth April 1788. His father,

M. Leclerc de Buffon, was councillor of the Burgundian
parlietnent, and his mother, Aime Christine Marlin, appears
to haYe possessed considerable natural gifts. Buffon was
the eldest of five children, and does not seem to have been
in any way a precocious child. On the contrary, he seems
from his earUest years to have been characterized more
especially by great perseverance, patience, knowledge of

the value of time, and exceptional powers of steady appli-

cation and protracted labour. He was originally destined

to his father's profession, and studied law at the coUego of

Jesuits at Dijon ; but he soon exhibited a marked predilec-

tion for the study of the physical sciences, and more
pstrticularly for mathematics. Whilst at Dijon he made
the acquaintance of Lord Kingston, a young Englishman,
who was at the time staying there along with his tutor, a
man of ability and discernment. In this agreeable com-
panionship, Buffon travelled through Italy, being thea
nineteen years of age. Returning tOvFrance, he commenced
to study at Angers, still in company with Lord Kingston

;

but having quarrelled with a young Englishman at play,

and subsequently wounded him, he was compelled to leave

this town. He thereupon removed to Paris, and during his

sojourn in the capital he translated Newton's Fluxions and
Hales's Vegetable Statics, which he subsequently presented

to the Academy of Sciences. From Paris he proceeded to

England, where he remained three months ; but his travels

seem to have ended here. At twenty-five years of age he

succeeded to a considerable property, inherited from his

mother, and from this time onward his life was a completely

independent one, and he was enabled to devote himsel'

entirely to his scientific pursuits. He returned now t.

France, and lived partly at Montbard and partly at Paris.

Though loving pleasure, and not keeping himself free from
the prevalent vices of the age in which he lived, Buffou

spent the remainder of his.life in regular scientific labour,

employing an amanuensis, and thus securing a permanent
record of his work. At first he directed his attention more
especially to mathematics, physics, and agriculture, and his

chief original papers are connected with these subjecta In

the spring of 1739 he was elected a member of the

Academy of Sciences ; and at a later period of the aame
year he was appointed keeper of the Jardin du Roi and of

the Royal Museum. This appcare to have finally deter-

mined him to devote himself to the biological sciences in

particular, and he commenced to coUect materials for his

Natural History. In the preparation of this voluminous

work, he associated with himself Daub€nton,to whom the

descriptive and anatomical portions of the treatise were

entrusted, and the first three volumes made their appear
ance in the year 1749. In, the year 1752 (not in 1743 or

1760, as sometimes stated), he married Marie Fran9ois'j de

Saint-Belin. He seems to have been fondly attached to

her, and felt deeply her death, which took place at Mont-

bard in 1769. "The remainder of Buffon's life, as a private

individual, presents nothing of special interest He belonged

to a very long-lived race, his father having attained the

age of ninety-three, and his grandfather eighty-seven years.

He died himself at the age of eighty-one, of vesical

calculus, having refused to allow of any operation for hii

rehef He loft one eon, George Louis-Marie Leclerc, wlio

was an officer in the French army, and who died by the

guillotine, at the age of thirty, on the 10th July 1793 {'H

Messidor. An 11.). having espoused the party of .'le Hok*

of OrlftATiR,
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Buffon was a member ol the French Academy, perpetual

treasurer of the Academy of Sciences, Fellow of tie Royal

Society of London, and member of the Academics of Berlin,

St Petersburg, Dijon, and of most of the learned societies

then existing in Europe. Of handsome person and

noble presence, endowed with many of the external gifts

of nature, and rejoicing in the social advantages of high

rank and large possessions, he is mainly known by his

'.published scientific writings. Without being a profound

'original investigator, in the modern sense of this term,

Buffon possessed considerable povrer of generalization, along

with the art of expressing his ideas in a clear and generally

attractive form. His chief defects as a scientific writer

are, that he was given to excessive and hasty generaliza-

tion, so that his hypotheses, however seemingly briiiiant,

are often destitute of any sufficient basis in observed facts,

whilst his b'terary style is not unfrequently theatrical and
turgid, and a great want of method and order is commonly
observable in his writings.

His great work is the Histotre NaturelU, genercUe

et particuliere ; and it can undoubtedly claim the

merit Qi having been the first work to present the

previously isolated and apparently disconnected facts of

natural history in a popular and generally intelligible

form. The sensation which was made by its appe<ir-

ance in successive parts was very great, and it certainly

effected much good in its time by generally difTusmg

a tasto for the study of nature. For a work so vast,

however—aiming, as it did, at being little less than a

igeneral encyclopasdia of the sciences,— Buffon's capacities

may, without disparagement, be said to have been in-

sufficient, as is shown by the great weakness of parts of the

work (such as that relating to mineralogy). The HUtoire
Naturelle passed through several editions, and was trans-

lated into various languages. The edition most highly

prized by collectors, on account of the beauty of its plates,

is the first, which was published in Paris (1749-1804) in

forty-four quarto volumes, the publication extending over

more than fifty years. In the preparation of the first

fifteen volumes of this edition (1749-G7) BufTon was
assisted by Daubenton, and subsequently by Guineau de
Montb^liard, the Abb^ Bexon, and Sonnini de Manon-
court. The following seven volumes form a supplement

to the preceding, and appeared in 1774-89. These were

succeeded by nine volumes on the Birds (1770-83), and
these were followed by five volumes on Minerals (1783-88).
The remaining eight volumes, which complete this edition,

appeared after Buffon's death, and comprise Reptiles,

Fishes, and Cetaceans. They were executed by Lacipede,

and were published in successive volumes between 1788
and 1804. A second edition was commenced in 1774 and
completed in 1804, in thirty-six volumes quarto. It is in

most respects' similar to the first edition, except that the

anatomical descriptions are suppressed, and the supplement
recast. Of the lemaining editions of Buffon, the best is

that which was commenced under the editorship of

Laniouroux, and completed under that of Desmarets, in

forty volumes octavo (1824-32). It is the only modern
;dition in which the anatomical descriptions of Daubenton
are preserved. Though not without his enemies— scientific

and clerical—Bufi"on had many warm friends, and his death
was marked by the delivery of highly laudatory addressess,

by Coiidorcet at the Academy of Sciences, Vicq-d'Azir at

the Aoad(5mie Framjaise and Bressonct before the Society

of Agriculture. Extravagantly belauded by some, and
vehemently attacked by others, we can recognize his merits

without blinding ourselves to his defects.

This brief notice of his life may be fitly closed by the

following quotation from Cuvier, in which the great French
oaturalist, whilst rejecting some speculations which recent

science has generally accepted as proboble, ascribes to BufTon
the honour of being the first to clearly apprehend what is now
admitted as the true principle of guidance in investigating
the order of the universe :

—
" It is impossible to defend, in

all their details, either the first or the second of Buffon's
theories of the earth. This comet which strikes off portions
of the sun, these vitrified and incandeschi't planets which
refrigerate by degrees, some more rapidly than others, those
organized beings which appear successively on the surface
of the planets, as their temperature becomes sujiciently
lowered, can only be regarded as flights of fancy. But
Buffon has not less the merit of having been the first to
point out clearly that the actual condition of the globe is

the result of a succession of changes, of which we can find th(

evidences to day , and it is he who first drew the observe
tion of all investigatoi-s to the phenomena by which thesi

changes can be unravelled." (h. a. n.)

BUG, a name common to all the species belonging to the

Cimiadd, a family of Heraipterous Insects, the best known
example of which is the House Bug or Bed Bug (Cimtx
tectulanus). This disgusting insect is of an oval shape, of

a rusty red colour, and, in common with the whole tribe tc

which it belongs, gives off an offensive odour when touched .

unlike the others, however, it is wingless. The bug is pro-

vided with a proboscis, which when at rest lies along the

inferior side of the thorax, and through which it sucks the

blood of man, the sole food of this species. It is nocturnal

in its habits, remaining concealed by day In crevices of bed
furniture, among the hangings, or behind the wall paper,

and shows considerable activity in its nightly raids in

search of food. The female deposits her eggs at the begin-

ning of summer in crevices of wood and other retired situa-

tions, and in three weeks they emerge as small, white,

and almost transparent larvse. The.se change their skin
very frequently before undergoing metamorphosis, which in

their case is " incomplete," the pupa closely resembling the

perfect insect, and attaining its full development in eleven

weeks. Tw-o centuries ago it was a rare insect in Britain, and
probably owes its name, which is derived from a Celtic word
signifying "ghost" or "goblin,"to the terrorwhich its attacks

at first inspired. Other species of bugs suck the blood of

many of the lower warm-blooded animals, but the majority, as

in the genus Tingis, confine themselves to the juices of plants.

BUGENHAGEN, Johann (1485-1558), surnamed
Pomeranus, a German Reformer, was bora at Wollin, in

I'omerania, on the 24th June 1485. He was educated at

the university of Greifswald, and gained high distinction

as a classical scholar. In 1505 he was made rector of a

school at Treptow, and was soon afterwards selected by the

abbot of a neighbouring convent as one of the lecturers to

the monks. In 1520 be received a copy of Luther's work
on the Babylonish captivity, which speedily wrought a

change in his views. He warmly embraced the principles

of the Reformation, and succeeded in bringing over the aged

abbot and several others. He made his w.iy to Wittenberg

in the following year, was warmly received by Luther and

Melanchthon, and quickly became a foremost man in the

Reformation movement. He was specially qualified for

organizing the new church, and his activity spread itself

over a wide district. In 1528 he arranged the church

affairs of Brunswick and Bamburg ; in 1530 those of

Lubeck and Pomerania. In 1537 he was invited to

Denmark by king Christian III., and remained five year^

in that country, organizing the church and schools. He
passed the remainder of his life at Wittenberg, braving all

the perils of war and persecution rather than desert the

place that was dear to him as the home of the Reformation.

He died on the 20ch April IS.^S. Among his numerous
works is a history of Pomerania, which remained un-

published till 1728, Pomeranui in IV. Librot Divita,
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BUGULMA, atown of European Russia, m the govern-

ment of Samara, 243 miles from the city uf that name, on

the small river Bugulminka, a sub-tributary of the Volga,

in 54° 32' N. lat. and 52° 47' E. long. The town rose

into existence about 1741-5, and was peopled by

soldiers, exiles, and peasants. During the Pugacheff

uisurrectiou it was vaiply besieged by the rebels. In 1781

it was made a town of the Ufa government; in 180G it

was transferred to Orenburg, and in 1851 to Samara.

Its principal importance is derived from its situation at the

junction of two great roads from Ufa and Orenburg, by

which It maintains an extensive transit trade. A great

annual fair is held from l4th to 2Ist of September (o. s.).

Population lu 1867, 5455.

BUGUfiUSLAN, a town of European Russia in the

government of Samara, situated at the junction of the

rivers Kinell and Tarkhanka, 177 miles E-N.E. of Samara,

in 53' 39 N lat. and 52" 25' E. long. It dates from

about 1748, and in the time of the Pugacheff revolt was the

scene of the outrages of KarpofT's band. Its changes from

government to government coincide with those of Bugulma.

The principal buildings are two or three churche.^, a

monastery, a hospital, and a caravanserai. It manufactures

leather, wax, potash, and beer, and carries on a pretty

extensive trade. There are two annual fairs. Population

in 1667, 7450.

BUHLE, JoHANN Gottlieb (1763-1821), distinguished

S8 a scholar and an historian of philosophy, was born at

Brun-iwick, and graduated at the university of Gottingen,

where he obtained a chair at a very early age. Thence he was

.•ailed to the professorship of ancient languages at Moscow.

After his return to Brunswick he was appointed to the

chair of natural law, which he held till his death in 1821.

Buhle's activity was great, and the production* of his pen

are numerous. He edited ./Irafiwandpart of Aristotle (the

Bipontine edition, 5 vols.), the first volume of which is a

masteily survey of Aristotelian literature. His fame,

however, is principally derived from his labours on the

history of philosophy. The Geschickte der phihs. Veninnjt,

1793, was suspended after the first volume, but the

HanjhitcK der Geschickte der Philosophie, 8 vols. 1796-1804,

19 a very complete rnd valuable work. More important

than either of these is the Gesckichle der neuem Philosojjhie,

forming one of the great series of histories of the sciences

from the Renaasance It is a work of much learning, and

is well written ; its faults are general weakness in critical

appreciation and want of due sense of proportion. The
History of Moda-n. Philosophy has been translated into

French, 6 vols 1806.

BUHL-WORK, otherwise Bool, Boule, or Boulle-work,

is a kind of inlaying and ornamentation of cabinet-work,

80 named after the Inventor Andr6 Charles Boule, a

celebrated French cabinetmaker (1642-1732) By a happy

selection of different woods from India and Brazil, arranged

with great taste, and the use of brass, ivory, gold, tortoise-

shell, A'C, Boule produced upon his furniture arabesques and

pictures, representinga varietyof animals, flowers, and fruits;

and he finally succeeded in producing historical scenes, as

battles and hunts, landscapies, and other artistic effects.

Louis XIV. appreciated his abilities, gave him lodgings in

the Louvre, and, in 1672, appointed him engraver in ordi-

nary of the royal seals. In the patent authorizing this he

received also the designations of " architect, painter, carver

in mosaic, artist in cabinet-work, chaser, inlayer, and de-

signer of figures." His skill was great in all these branches,

and he carried them to a high degree of artistic perfection

in timepieces, screens, furniture, and other articles. He
worked for the royal residences and lor foreign princes, and

attained fortime and position.

The beginnings of art in carving are found amongst the

refics of prehistoric races, and when it amved at cno
degree of perfection it afterwards attained in the East,
inlaying was a natural result. We find this to have
been practised by the ancient Egyptain and other Asiatic

races. Its attendant, veneering, was also employed
by them, workmen applying the veneer with glue being
ref resented on the Egjptian monuments. As civiliza'^,

ti( .1 advanced westward, the Greeks and Romans followed
in the art, the latter race iiilayiag their furniture with
marquetry or tarsia-work, usinK ivory, ebony, box, oalm,
biid's-eye maple, beech, and other woods. Their Iroiize

art cles they damascened with ornaments of the precious

m.tals and metalbc amalgams. The spirit of the -Middle

Ages was adverse to the development of this art, and but
few traces of it are found. In the South Kensington
Maseum is a coffer of cypress, with flat surface imagery
filled in with coloured wax composition, that dales (rem
the 14th century. The Venetians derived their marquetry
fr( m Persia and India, as is indicated by the geometric pat-

teins inkid with ivory, metal, and woods, stained of >'arious

CO ours. Florence took a prominent place ii this manufac-

ti;re ir the 15th century. Certosina work was the result ,

It was so called from the great Certosa, Charterhouse, < r

Carthusian monastery, between Milan and Pavia, in the

choir-fittinga of which this kind of ornament, ivory inlaid

into solid cypress and walnjt wood, is employed. Woik
in the Persian style, with its geometnc figures, still reaches

us from Bombay, the presen',. great seat of '.he Parsers.

The Renaissance artists chiefly employed wood in making
urnitnre, ornamenting it with gilding a jd painting, and
inlaying it with agate, carnelian, lapis- uuli, marble of

various tints, ivory, tortoise-shell, mot ler-ofpearl, and
various woods. Boule improved upon .his by inlaying

brass devices into wood or tortoise-shell, which last he

greatly used according to the design he had immediately

in view, whether flowers, scenes, scrolls, i-c. . to these

he sometimes added enamelled metal. In this process

the brass is thin, and, like the ornamental wood or

tortoisi -shell, forms a veneer. In the first instance the

production of his work was costly, owing to the quantity

of valuabh matenal that was cut away and wasted, and,

in addition, the labour lost m separately cutting for each

article or copy of a pattern. By a subsequent improvement
Boule effected an economy by gluing together various

sheets cf material and sawing through the whole, so that

an equal number of figures and matrices were produced at

one operation. Boule adopted from time to time various

plans for the improvement of his designs. He placed

gold-leaf or other suitable material under the tortoise-stell

to produce such effect as he required ; he chased the

brass-work with a graver for a like purpose, and, when the

metal required to be fastened down with brass pins or

nails, these were hammered flat and disguised by orna-

mental chasing. He also adopted, in relief or in the round,

brass feet, brackets, edgings, and other ornaments of

appropriate design, partly to protect the corners and et ges

of his work, and partly for decoration. He subsequently

used other brass mountings, such as claw-feet to altars and

pedestals, or figures in high or low relief, according to the

effect he desired to produce. Boule's contemporary, Reisner,

a German, used a variety of woods, tuhp-wood more espe-

cially, in the production of flowers and other ornamental

designs, contrasting the dark with the light kinds, crossing

the grain, and employing other ingenious devices. After

him this particular style was called Reisner-work. The
Spaniards of the 16th century used sUver for inlaying.

See Grande DietUmnaire Univeree! du XIX' sitcU; Pierer's Vnv-

'xrsal-Lexikon, Altcnberg, 1868; Encydoptditdia Gtna du if(md4

;

Bemrose's Buhl-wmk and Marquetry, a very useful manual:
Pollen's Pumiturt and Wood-work. _,
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BUILDING
buiidin^

to archi-

le^lure.

DoffTlHE art of buildrrig eoinprises the practice of civil

I architecture, or the mechanical operations necessary

to carry the designs of the architect into effect. It is

not unfrequently called practical architecture; but the

adoption of this term would tend only to confuse, by

rendering it difficult to make the distinction generally

understood between architecture as a fine or liberal art

and architecture as a mechanical art. The execution of

works of architecture necessarily includes building, but

building is frequently employed when the result is not

orchitectural ; a man may be a competent builder without

being an architect, but no one can be an accomplished

architect unless he be competent to specify and direct all

the operations of building. A scientific knowledge of the

principles of masonry, carpentry, joinery, kc, and of the

qualities, strength, and resistance of materials, though of

the utmost importance to an architect, must be attended

by a minute acquaintance with a great variety of less

Buibitioua details. Such are those which relate to the

arrangement of a plan for the greatest possible degree of

convenience on the smallestspace, andat the least expense;

its transference to the ground ; the preparation and forma-

tion of foundations ; the arrangement and construction of

drains, sewers, and vent-shafts ; the varieties of walling

with stone, aud of laying bricks in brickwork ; the merit

of the various modes of bonding and tying walla, both

lengthwise and across ; the arrangement of gutters on roofs,

to get sufficient fall, and to conduct the water to the least

inconvenient places for fixing trunks to lead it down ; the

arrangement and formation of flues ; the protection of

walls from damp, of timber from moisture and stagnant

air, and of metals generally from exciting causes ; the cost

of materials and labour, and the quantity of each required

to produce certain results. Together with these, an archi-

tect ought to be practically acquainted with all the modes
of operation in all the trades or arts employed in build-

ng, and to be able minutely to estimate beforehand the

ibsolute cost involved in the execution of a proposed

structure. The power to do the latter necessarily involves

that of measuring work, and ascertaining the quantities

done. These things may certainly be referred to the sur-

veyor or measurer, but they are not the less incumbent

on the architect, who cannot bo said to be thoroughly

master of building, or the practice of his profession, unless

he be skilled in these operations.

Building includes what is called constructi(5n, which is

the branch of the science of architecture relating to

the practical execution of the works required to produce
any structure ; it will therefore be necessary to explain the

subject in a general manner before entering upon building

in detail.

It niay, perhaps, be useful to premise that, should it occur

to some readers that the present article has too great a
tendency to supply information on the manner of building

in a modern style, and that the earlier method is not

elaborated, it must be remcmbe'rcd that, although the

styles of architecture have varied at difTercnt periods,

buildings, wherever similar materials are employed, must
be constructed on much the same principles. Greater
scientific knowledge of the natures and properties of

materials has, however, given to the modern workman
immense advantages over his mediaeval brother craftsman,

and caused many changes in the detaib of the trade, or

art of building, although stones, bricks, mortar, (fee, then

as now, formed the element of the more solid parts of all

edifices. 1'he introduction of fir. too, in place of the more

solid and durable timber oak, has likewise occasioned

similar changes, too numerous to mention in detail, in the

sister arts of carpentry and joinery, probably also causing
the division of the carpenter's trade of the mediaeval

period. Certain exceptional features of media;val work did

exist, and most, if not all, will, it is hoped, be found referred

to in this article.

General Principles of Construction.

The object of construction is to adapt and combine fit

materials in such a manner that they shall retain in use the

forms and dispositions assigned to them. If an upright
wall be properly constructed upon a sufficient foundation,

the combined mass will retain its position, and bear
pressure acting in the direction of gravity, to any extent

that the ground on which it stands and the component
materials of the waU can sustain. But pressure acting

laterally has a necessary tendency to overturn a wallj and
therefore it will be the aim of the constructor to compel,

as far as possible, all forces that can act upon an upright

wall to act in the direction of gravity, or else to give it

permanent means of resistance in the direction opposite to

that in which a disturbing force may act. Thus when an
arch is built to bear against an upright wall, a buttress or

other counterfort is applied in a direction opposed to the

pressure of the arch. In like manner the inclined roof of

a building, spanning from wall to wall, tends to thrust out
the walls ; and hence a tie is applied to hold the opposite

sides of the roof together at its base, where alone a tie can

be fully efiBcient, and thus the roof is made to act upon the

walls wholly in the direction of gravity; or where an
eflicient tie is inapplicable, buttresses or counterforts are

atlded to the walls, to enable them to resist the pressure

outwards. A beam laid horizontally from wall to wall, as

a girder to carry a floor and its load, may .sag or bend
downwards, and tend thereby to force out the walls; or

the beam itself may break. Both these contingencies aro

obviated by trussing, which renders the beam stilT enough
to place its load on the walla in the direction of gravity,

and strong enough to carry it safely. Or if the beam bo
rigid in its nature, or uncertain in its structure, or both (as

cast-iron is), and will break without bending, the constructor,

by the smith's art, will supply a check and ensure it against

the possible contingency.

Perfect stability, however, is not to be attained with

materials which are subject to influences beyond the control

of man, and all matter is subject to certain influences of that

nature. The influences mostly to be contended against are

heat and humidity, the former of which produces movement
of some kind or to some extent in all bodies ; the latter,

movement in many kinds of matter; whilst the two acting

together contribute to the disintegration ordecay of materials

available for the purposes of construction. These pervad-

ing influences the constructor seeks to counteract, by the

selection and disposition of his materials accordingly.

From the tenacity of wrought iron, and its almost plastic

character in the hands of the smith, it is employed to tie

together other more bulky but less costly and more rigid

materials ; but on account of its exceeding susceptibility

of heat, and its consequent expansion and contraction,

wrought iron must be used in short lengths only, unless

where protected from great alternations of heat and cold.

The rapid decay, too, of wrought iron when exposed to humi-
dity, and especially when it is alternately wet and dry,

will teach the constructor not to expect enduring stabilitv
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in his works if he makes them dependent upon wrought

iron. C'ast-jjt'U is brittle, and may not be exposed with

iiapunit}' to transverse strain, especially if such strain be

attended by action tending to induce vibration ; it •.rcpacds

r.nd contracts under the influence of heat, but it resists

compression in every direction, and if used in small bodies,

is valuable as a means of connecting other materials.

^Mnftei. Timber, being practically unchangeable in the direction of its

length from the mere absorption of eit'ier heat or humidity,

and at the same time practically both inextensible and incom-

Oressible in that direction, and being also readily wrought

jnd easily combined alike with other timber and with

iron, 13 a valuable material in the hands of the constructor
;

I;ut it shrinks and swells in the direction of its thickness,

2nd, in consequence, is subject to rapid decay when exposed

to alternations of moisture and dryness ; and although iu

jr.any varieties timber is perdurable and unchangeable in

1 jrm if it be kept either altogether free from moisture or

-.ilways wholly wet, its quality of inextensibility is greatly

dimmished in value to the constructor on account of the

comparatively slight resistance ic offers to compressing

power, and the comparative ease witn which its fibrous

structure is torn asunder. From this cause it cannot be

grasped or otherwise held so that its power of resisting

e.xtension may bn made available in any degree proportioned

to its strength ; whilst its quaUty of incompressibility in

the opposite direction is of less value to the constructor for

many purposes which require that quality in the material,

because it absorbs moisture by the ends of the fibre more
readily, and with a far more mischievous effect, than it does

in the direction in which it is compressible. Hence timber

rots more rapidlj- by the ends than by the sides.

8-.JU0 Stone and brick, the ctber main available materials in

genera; construction. Keep their places in combination. by
means of gravity. They may be merely packed together,

but in general they are compacted by means of mortar or

cement, so that although the main constituent materials

are wholly incompressible, masses of either or of both

coinbin''d in structures are compressible until the setting

medium has indurated to a like condition of hardness.

That kind ol stone is best fitted tor tlie purposes of general

construction which is leasr absorbent of moisture, and at

the same time free to work. Absorbent stone exposed to

the weather rapidly disintegrates ; and for the most part

«i on-absorbent stone is so hard that ii cannot always be used

with a due regard to economy. W'hen, therefore, fitting

f.tone ot both qualities can be obtained, the harder sttne

c;in be exposed to the weatuer, ,or to the action which the

softer stone cannot resist, and forms the main body of the

structure of the latter so protectee The hard and the sott

should be made to bear alike, and should therefore be

coursed ana bonded together by the mason's art. whether

the work be of stone wrought into blocks ana gauged to

thickness, or oi lough dressed or otherwisn unshapcd
1 ..i.'ble compacted with mortar.

B.Mi.- Good bricks are less atjsoroeni of moisture than any

; sloiie of the same degree of hardness, ana are better non-

i.iiductors or heat than stone. As the basis of a stable

iiructure, brickwork is more to be relied upon than stone

ill the form of rubble, when the constituents bear the

'ixiation to one another last above referred to, the setting

unaterial being the same in both ; because the brick, by its

ishaped form, seats itself truly, and produces by bonding a

(more perfectly combined mass ; whilst the imperfectly

shaped and v;iriously sized stone as dressed rubble can

neither bed nor bond truly,—the inequalities of the form
liaving 10 be compensated for with mortar, and the

1 'gularity of size of the main constituent accounted for

I '. the introduction of larger and smaller stones. The
»c.uil ; crfect stri'.iilily is to be obtained, nevertheless, from

tiojy ^\Tought and accurately seated and bonded blocks of

stone, mortar being used to no greater extent than may be
necessary to exclude wind or water, to prevent the dis-

integrating action of both upon even the most durable

stone. When water alone is to be dealt with, and es;;ecially

when it is liable to act with force, mortar is necessary for

.securing to every block in the structure its own full weight
and the aid of every other collatera"! and super-imposed

stone ID order to resist the loosening effect ifhich water iu

powerful action is sure to produce.

In the application of construction to any particulai

object, the nature of the object vdU. greatly affect tht

character of the constructions and the materials of whicL
they are to bo formed.

Every piece of construction should be complete in itself

and independent as such of everything beyond it. A door

or a gate serves its purpose by an application wholly foreign

to itself; but it is a good and effective or a bad and in-

effective piece of construction, independently of the posUi

to which it may be hung. Whilst the wheel of a wheel-

barrow, comprising fellies, spokes, and axle-tree, is a piece

of construction complete in itself, and independent as suob
of everything beyond it, an arch of masonry, however large

it may be, is not necessarily a piece of construction com-
plete in Itself,—it would fall to pieces without abutments.

Thus, a bridge consisting of a series of arches, hov.-ever

extensive, may be but one piece of jonstruction, uo arch

being complete in itself without the collateral arches in the

series to serve as its abutments, and the whole series being

dependent thereby upon the ultimate abutments of the

bridge, without which the structure would not stand. This
illustration is not intended to apply to the widely Jistended

masses of the older bridges, by which each pier becomes
sufficient to abut the arches springing from it, but which
tend, in providing for a way over a river, to choke up the

way by the river itself, or compel the river to throw it

down, or otherwise destroy its own banks. A bridge, of

which the. way is formed upon arches of masonry, may be
thus but one piece of construction ; and in like mtnner,
that paragon of constructive skill, the complete church,

whether cathedral or otherwise, as built iri the Pointed

style when that style was practised in full accordance with

true constructive principles, is but one piece of construc-

tion. .A.3 in the long series of arches in a bridge, viaduct,

or other such work, in which the piers are vertical supports

to the bridging structure, and may be of no gieater

substance than is necessary to bear the weight coming
directly by vertical pressure from the superincumbent

structure and its possible load, but throwing all the pressure

arising from weight acting laterally, or as thrust, upon
terminal abutments.—nothing may be omitted, as nothing

can be removed from the structure of the Pointed arch

cathedral, or other church built in that style, the whole

system of which is bridge-like in construction, without

leaving something unsupported or unresisted that requires

vertical support or lateral resistance. The western towers

of a Pointed cathedral form effective abutments to the long

series oi arches of the inner ranges over the piers which
stand between the nave and the aisles on both sides, wh;Ist

turrets or massive buttresses and deep porches upon the

northern and southern transept fronts perform the same
services in respect of the arches of the transepts. The
counteracting east end of the chancel forms a true con-

structive abutment to the arches of the chancel, whilst the

tower, with, it may be, a spire upon it, .it the interseclicn

of the four grand compartments of the cross, gives, by its

weight, abuttal to them all. The want of this last-named

grand and essential body in the system is but too strongly

marked in many of the English cathedrals, by the iron bars

which have been applied to tie m the arches of the nav^
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transepts, and chaacel, and to relieve the piers upon which

the transept arches bear at a higher level from the thrast

to which, being without the weight of a tower upon them,

they have continually yielded. Transversely the weight

end the thrust of the vaulted ceilings of the nave are

brought up to, and thrown against, the pier^of the clere-

story, which stand upon the main piers or columns of the

interior below, and are abutted by flying buttresses, which

carry the thrust down to the pinnacle-weighted huttresses

of the outer aisle waUs, which have already received the

weight and thrust of the vaulted ceilings of the aisles

themselves. Corbels in the walls and spreading capitals

upon shafts take the weight directly, and leave the walls

-.M piers but little encumbered in the middle, so that the

vertical structure is continued upwards without bearing

upon the springing stones of the arches.

But it is not necessary that the arch employed should be

the Pointed arch, to produce combinations as effective in

construction as the most perfectly designed and extensively

elaborated work of the kind referred to as models of con-

structive skill ; the skill consists in a full and clear per-

ception of the bearing and leaning of every part, and of

the means necessary to support and counteract the bearings

and the leanings within the reasonable limits of the work

with reference to its object and purpose—to the end that

the work may become complete in itself, and independent

OS a piece of construction of everything beyond it.

BilUb. -In making reference to the noble works of construc-

tio:i above referred to, in which the art of the mason is

mainly employed, as works exhibiting construction most
fully and most truly, the hall must not be passed over

without remark, and of all the great halls of the class

Wtst- to which Westminster HaU belongs, it is itself the most
miEsiti effective as a work of construction ; and its effect is wholly

produced by the magnificent roof which covers it. This

loof is a piece of carpentry admirably designed to resolve

It into a compact body to act upon the walls in the direction

of gravity alone. But the designer may not have felt quite

certain of the results, so whilst erecting massive walls on

which to place his elaborate combination of timber, he

threw up against the lateral walls a series of flying but-

tresses to check any tendency of the roof to spread under

lis own weight in the absence of a thorough transverse tie ,

for these buttresses are said to be independent of the walls,

iiot being built into them.

An application of the principles of construction eihibited

in the most perfect works of constructive skill ever executed,

as above indicated, may be made in the rougher operations

Cutiug^ of mere practical utility. The sides of cuttings through
certain earths in the formation of lines of inland communi
cation, whether carriage roads, railways, or canals, are

sometimes required to be widened out to an inordinate

extent because of the looseness or slipperiness of the soil,

or must otherwise be retained or held upright by special

constructions. The expense of the first formation of a

cutting under given circumstances is easily calculable, and
BO isthe time within which the work may be effected.

Experience has proved that there is for every soil a limit in

depth beyond which it becomes more expedient to drift the
required way, and constiuct a vaulted tunnel of sufficient

dimensions, than to make an open cutting with the requisite

elopes. Even when the first cost would not decide the
question, the preference is nevertheless often given to the
tui-ael because of the greater security of constructed work.

R'lUTuiij! Before proceeding to the consideration of the means of
»aU:.. enabUng opposite retaining walls to assist each other, it

m-ay be worth while to consider, whether rstaining walls

are generally constructed so as best to adapt their com-
ponents to the duty to be performed No one would place

av.LTiw.v a buttress intended to resist the thrust of an arch within

1—29

the springing walls, or under the arch whose thrust is to be
resisted

; yet in the construction of retaining walls, accord-

ing to the common practice, the counterfort is placed on
that side which receives the pressure, where its utility is

very questionable, except to keep the retaining wall -from

falling back against its load, which, from the transversa

section generally given to such walls, they would be apt to

do. if not so propped up by their counterfurts. Wharf and
quay walls, and the revetment walls of military works, may
require a face unbroken by projections; but this is not the

case with retaining walls for roads and raUways, where a
long line of projecting buttresses would be unobjectionable,

the counterforts becoming buttresses and merely changing
places with the wall. On account of the common practice

of battering the faces of retaining walls in curved lines, and Baucnag

of rad: iting the beds of the brickwork composing them from

the centre of curvature in every part, the back of the wall

must contain more setting material than the face, with the

same quantity of solid brick, that is, if the work be bonded
through. Counterforts must be built in the same courses,

and consequently must have still thicker beds of compres-

sible mortar than the wall ; or the bond between the wall

and its counterfort must be dropped, and the counterfort

thus become utterly inefficient.

The retaining walls in the cutting upon the line of the Examples

extension of the London and North-Western Railway, from »t Camdn

Camden Town to Euston Square, are, according to the Towo

common practice, built wholly of brickwork m radiating

courses and with counterforts following their own contour.

'

In this case the centre of gravity of the wall falls whol'y

TrnnsvcrM section of tJte Euston InollDO retaining walls, one-half aa executed

witti cast-irsn Simla to countcrfoncd anil rocliiiinj: walls, and the otticr ttalf

with the brick biilll abulIinR Dcam to countor-archcd retaining walU stiattett

al the toca of the spiiopinit walls by invevled arches.

FiR, 2,

Plan of the above showlnt: the pan as exccnted abOTC the iron atnita wilh the
rails passing anderaeatb^ and tbo other part at the level of the rails, with the
Inverts In plan under them.

behind its base, and the counterforts not commencing until

the wall has reached one-third its height render it still

more dependent for support upon the ground it is intended

to retain. It is well known that these extensive walls,

though furnished with all the collateral works necessary to

protect them from exposure to undue influences, and
although set nearly one-fourth of their height in the ground,

failed to a considerable extent A system of strutting with Strut

cast-iroD beams, across from the opposite walls, as shuwn lu
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fig. 1, to mike each aid the oths;, was applied to meet the

emergency ; but this is limited to the upper parts of the

walla.

Abutting struts from opposite walls, occurring at intervals

only, leave the intermediate portions of the walls exposed

to pressure from behind without support, unless these

intermediate portions are so disposed as to communicate

the pressure upon them to the struts. Hence a common
retaining wall, abutted at intervals, would require these

intervals to be more or less distant, in proportion to the

strength of the wall between them. Instead, therefore, of

a continuous wall on each side of the cutting, buttress walls

should be placed at intervals, opposite to one another, and
strutted apart at their toes by an inverted arch (as in fig. 2);

and above, at a height sufficient for whatever traffic the

cutting is to accommodate, by a built beam of brickwork,

in vertical courses, supported on an arch, and prevented from

rising under the pressure by an invert upon it, as in fig. 3.

This built beam will then be, as it were, a piece of walling

turned down on its vertical transverse section, and will

resist any pressure brought upon it through the buttress

walls, to the full extent of the power of such a wall built

vertically to bear weight laid upon its summit; the

pressure would be applied in the line of the greatest power
of resistance, and there would be no tendency to yield,

except to a crushing force. Let such transverse buttress

.walls, so strutted apart, with the road between them, be

the springing walls of longitudinal counter-arched retaining

walls, which, being buUt verticaUy and in horizontal

courses, but arched in plan, against the ground to be

retained, will carry all the force exerted against them to

their springing walls, and the springing waUs or buttresses

will communicate, through the struts, the power of

resistance of each side to the other, and thus insure the

security of both.

Fia. 3.—BuQt abutting Beams.

This arrangement may be carried to any extent in height,

.

by repeating the abutting beam or strut at such intervals

as the thrust to be resisted and the strength of the buttress

springing-walls may require.

Onamity of To constructions thus arranged, any requisite power may
oiKtenals. jjg given, by altering the quantity of materials in each part,

—the length of the buttresses transversely of the cutting,

the number of struts to each pair of buttresses, or the
length of the compartments. The thickness of the
buttresses should be in proportion to their height and
length, and their length should be in proportion to the
flatness and weight of the struts with their arches, and to

the space in height between any two of them, as well as to
the magnitude of the thrust brought to them by tho
counter-arched retaining walls. Tho inverted arch below
and the built beam above must, of course, have sufficient

substance to enable them to resist, without yielding in any
direction, the pressure brought to them through the
buttresses ; and the retaining walls themselves must have
substance given to them according to their height, to the
pressure they are liable to receive from behind, to the
length of the compartments, and to the extent of their

flexure ;—subject, ot course, as to all these, to the nature
of the materials, workmanship, and mode of structure.

The positive strength which such constructions should Strength a!

possess depends much, of course, upon the nature of the ""^ "^o""

soO, and its susceptibility of being. affected by external''""^''™'"

influences ; but it depends, even in a greater degree, upon
the manner in which the constructions can be applied tc

the ground they are intended to retain. A very slight

power will retain at rest a body which the exertion of great

force could not stop if once in motion, and a half-brick

counter-arch, set in close contact with undisturbed ground,

would hold safely up what three times the substance would
not stop if there were space and opportunity for motion
between the ground and the brickwork. It is impossible,

therefore, to state precisely what is the least strength which
tire retaining constructions must have, but there can be no
question that too much strength is better than too little,

and it is geperally cheaper to pay in materials than ii

labour to save materials.

Fia. 4.—Transverse section tiirough the centre of a h&^:\

The diagrams, figs. 4 and 5, represent a cutting 65 feet Anexamplj

deep to the level of the rails. It is assumed that the of » <^"'-
'

ground at the top may stand for the first 15 feet at less '^'

than 2 to 1, and that it may, therefore, be cheaper to run

out to that depth with slopes, leaving 50 feet from the

rails, or about 52 feet in all, to be retained. As the

bricklayer may follow up the excavator with bay after bay,

his wofk lying mostly on the side and out of the way of

the excavator, the latter would run out the spoil without

interruption, his work being benched onwards and shored

as he proceeded. -As every compartment, with its

buttresses, iovert, abutting beams, and counter-arches is

complete in itself, the ground being backed against the

counter-arches as the work rises, the shoring would come
out, and be sent on for use on the forward benches. The
invert may be turned upon footings in half-brick rings, to

get the largest quantity of solid resisting matter in the

curved line. At a height from the surface of the rails

sufficient for headway—assumed at 14 feet 6 inches—

a

14-inch bonded arch is turned from buttress to buttress,

springing from skewbacks on corbelled courses. Upon the

back of this arch the abutting beam is built of brick on

end and edge, bonded as a wall, with beds vertical and

widening over the haunches of tho discharging arch and

under tho similar inverted arch turned upon it ; so that

although the beam be in the centre but 21 inches deep, it

presents an abutment at each end of three times that

depth. The object of tho invert over the abutting beam

is to- stiffen it, and to bring down and distribute tho

weight and pressure from the buttresses more effectually.

The built beam, and its sustaining and stiffening arcbea,
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should be composed of particularly well-formed bricks of

really good quality, set in cement or in some quick-setting

mortar, that there may be no yielding to the pressure

which must be immediately thrown upon this part of the

construction. Another bjilt beam, of greater depth,

because of the absence of any inverted arch to stiffen it,- is

thrown across over the back of a semicircular arch, with

its abutting ends extended in like manner.

Fia. 6.—Plan at twice the scale of the SectioD (fig. 4).

D:wo» To relieve the work from water, a drain being run along

over the middle of the inverts, or side-drams bemg passed

by ring culverts through the buttresses, drain-shafts are

earned up at the backs of the buttresses against the

Bpringmgs of the tounter-arches, to within a few feet of

the surface. These shafts, being steened with open joints

at intervals to admit drainage water and communicating

with the drains below, prevent the possibility of water

lodging about the backs of the counter-arches, or even in

the ground itself. The drain shafts shotild be semi-domed

with bricks set dry and covered in, and the walls also

backed up with good clean gravel, through which the

surface water may percolate and pass freely down to the

shafts.

The constructions are assumed to be of brickwork, for

the obvious reason that the cases supposed being clay

cuttings, brick is the material which would be most

economical But if masonry be cheaper, it may of course

be used with the same effect. Where a cutting intersects

loose beds of laminated stone, and particularly strata

inclined to the horizon, so as to be unsafe with the ordinary

slopes, such constructions are available , and in cases

where the sides of tLe cutting will stand vertically or nearly

so, as in chalk, it may be useful to apply similar construc-

tions, though of slighter character, to check the separation

and fall of masses from the precipitous sides. It is obvious,

too, that these constructions present the means of security,

when the stratum forming the base of any cutting is too

weak to bear the weights of slopes, or of retained sides,

without rising between them. Sheet-piling may be driven

to any depth along the backs of the counter-arched walls

so as to be retained at the head by the walls , and thus

in effect the walls would be carried dovm to a safe depth,

even through the weak stratum ; whereas such piling at

the toes of slopes is commonly found to be almost if not

wholly useless, for the want of a stay to the head.

TonstTuc- The ignitibility of timber, and the rapidity with which
tion of

if burns when placed in circumstances so favourable to

tvir'cs gene-
^^^^ effect as by its disposition in an erected building, have

ni!y. led to its prohibition for the purposes of the main enclosures

of houses and buildings generally, in London, and in many
of the larger provincial towns. It is possible, however, so

to protect timber employed in the enclosures and for the

internal partitions and floors of buildings as to render mere
dwelling-houses practically incombustible. Whilst, how-
ever, the liability of timber to take fire and to burn may in

a great measure be counteracted, and notwithstanding that

this material combines the advantage of economy with

security, stone and brick are undoubtedly better adapted
for the main structure of a building. Brick or stone, or

brick and stone together, with a setting material, ought to

be employed, but in such manner only as to be free from
dependence upon other and less trustworthy materials.

The most perfect erections as buildings are those in the

composition of which this principle has been understood

and fairly practised. If adventitious aid be given to brick

or stone walls by foreign materials, the Materials ought to

be at the least harmless. Iron in bulk is not a proper Iron.

substance to incorporate with walls because of its great

expansibility by heat ; but iron used in thin laminae, as

hoop iron laid in walls in the bed-joints of the brick or H^^np-lroa

stone, cannot be productive of any bad consequences, while

it L3 most beneficial in that form as a tie to the structure.

Bricks come ready shaped to the hands of the workman Brisks and

in a form the best adapted for the arrangement in the con- stone.

struction of a wall which, under the designation of bond,

gives it such a degree of consistency that a weight placed

upon the top is carried by the wall in every part throughout

its whole thickness, and throughout a greater or le.'is

proportion of the length according to the height of the

wall. Stone, on the other hand, comes to the workman »

without regular form, and with skill on his part to dispose

and arrange the materials, good erections may be produced

of rubble , for although the thickness of which walls may
be built of rubble with safety will depend in a great degree

upon the quality of the mortar, much depends also on the

skill of the workman in bedding and bonding the stones.

Under any circumstances, however, a wall so composed

cannot saiely be charged with heavy weights, or be

exposed to the vibrating action of floors, until the mortar

shall have indurated to some extent ; whereas a wall of

brickwork is secure by the horizontal bedding of the bricks,

and by the effect of the transverse bond which the alterna-

tion of header and stretcher almost necessarily produces.

Stone, again, may be dressed to any shape, and so as to

mould it to every variety of construction Rith the smallest

possible quantity of mortar or cement. From blocks with

rough hammer-dressed parallel beds, up 'to the most

complete and perfectly wrought parallelopipeds adapted to

any arrangement of bond that may be best adapted to the

structure, and with combinations of rudely formed and

perfectly formed pieces of stone, walls may be bmlt of stone

of greater strength than the best brick can be made to

yield, whilst stone walls are liable to be inferior in every

respect to bnck-built walls of ordinary quality.

Some combinations of the two kinds of materials have Combin.v

the effect, however, of making abetter wall than could be tionsof tU

produced by the main constituent in the form employed

alone. A stone-rubble or pebble built wall is greatly im-

proved by one or two bonding courses of brickwork at

short intervals; and a brick wall is improved and adapted

for a higher purpose by thorough courses, at intervals, of

good stone, wrought to bed and joint truly ; whilst on the

other hand, a wall substantially of stone-rubble or pebble,

and faced with brickwork, is essentially an unsound wall

;

and in like manner a brick wall faced with wrought stone is

liable to be weaker than the brickwork would have been

without the stone.

With regard to the thicknesses of the walls of buildings. Thickness

it is eenerally considered that these should be governed by of "-"^
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the height •( the structure ; but they ought not to be

determiaed by that condition alone. Chimney-breasts, or

other buttress-like projections, built up with a waU, and

extending to more than the thickness of the wall, make it

in fact stronger in its transverse section, and justify less

general thickness in the body of the wall, whilst window

and other openings in a wall leave piers which ought to be

of greater thickness than the mere height would require.

Bet all returns, indeed, whether as chimney-breasts or as

cross walls, built and bonded with a wall, tend to render

unnecesariry the full thickness which the height might

require ; whilst, as just intimated, the omission of portions

of a wail for door and window openings should be

compensated for by additional substance to the parts which

remain. Walls subjected to undue action, such as that

arising from slight joists taded into them, or that occasioned

by inclined timbers, as under galleries in churches, chapels,

and theatres, require to be of greater thickness than they

otherwise would ; whilst it is quite wonderful to what

great heights brick walls may be built with safety, if they

are well built, and exposed to no other action than direct

vertical weight. When, indeed, such walls stand upon a

Bulficient foundation, direct vertical weight without motion

is a means of security to the walls so long as the weight is

reasonably within the power of resistance of the materials

to crushing pressure. The object to be looked at,

therefore—the walls being honestly built—is, as before

remarked, to make the weight to be imposed upon any

wall act upon its solids vertically and steadily.

Flpors upon girders, or framed to strong trimmers—the

girders or the trimmer-joists runnmg into and bearing upon

the piers or solids of the walls—are far preferable to what

(are termed single floors, of which each joist runs into the

wall. Girders as the basis of floors render plates in the

•walls wholly unnecessary, by depositing the weight in the

right places, without requiring plates to carry it on from

the weaker to the stronger places ; and being of necessity

stout and rigid, they form a fair tie and strut to the walls

into which their bearing ends are tailed. Whether girders

or trimmer-joists be employed for placing the weight of

floors upon the walls of a building in the safest manner,

the bearing timbers ought to be placed upon pieces of stone

as templets built into the walls, and to be made to take a

cog-hold of the templets, so as to enable them to tie and

stay the walls by means of the cogs. It is by means of the

girder bearing upon the solids of the walls, though with

laad carpentry, that the French are able to carry up their

soft, coursed-rubble, stone walls to heights that would

certainly be unsafe if the walls were seamed with wooden
plates, and shaken by floors of single joist ; such, for

instance, as a wall of a total height of say 85 feet, with a

thickness of 18 English inches on the ground-floor and
through SIX stories, or about 65 feet, and finished by a

gable,—the basement being vaulted with walls about 20

inches thick. It is by means of the solidity given to

;he floors by the girders, and the solid bearings which the

gu-ders obtain, that the floors are able to carry the dead

weight of matter which renders them practically fireproof,

as described below, in addition to the moving weights

to which the floors of buildings are necessarily erposed in

use. We can and do frame floors most effectively by
carpentry alone ; whereas the French do the work so

badly, that no important bearing is, or indeed may be,

tn'jted by them to the framed joint—dog-nailed stirrup

StTi'-ps of iron being always brought in aid. But the

-common practice in England is to use single or untramed
•ucjIS, which carry the weight and the vibration to which
floors are exposed into the walls, over voids as well as over

•nolida ; while the French frame their floors to or upon
;jirders, br moans of which the floors are brought to bear

upon the solids of the walls. The walls are thus not only

less exposed to vibratory action, but are both tied together

and strutted apart with better effect by the stout girders

stiffened by joists than by joists which themselves require

some foreign aid to stiffen them. Moreover, single floors

of joists, unless tiimmed at frequent intervals, when,

indeed, they may be termed half-framed, are supposed to

require plates of timber laid along the inside faces of outer

walls and upon internal walls. This defect is avoided by
French budders, who exclude all timber, except the bearing

ends of girders, from their walls, and use framed floors.

When the waUs of a building have reached their full Wall-plate

height, the wall-plate comes into use legitimately— to cope "" "'''"'

the walls, in fact, and to form a curb as a base upon which
to place the roof, which should deposit its weight, never-

theless, by means of its tie-beams upon the plates over the

solids of the wall below, and which should, moreover,

oversail, so as to cover and effectually shelter from the

weather the enclosing walls also.

In setting forth the structural advantages derivable from Castiroo

the use of girders as the bases of floors, it may be necessary gir<i*i»

to repeat the warning already intimated against the use of

girders of a material of uncertain strength, and of treacher-

ous character when exposed to transverse strain. Cast-iron

is of uncertain strength, mainly because of the imperfec-

tions which the most skilful founders, with the best

materials and every appliance at command, cannot always

avoid, and which are most liable to occur in the production

of complex forms in long lengths ; whilst careless founding

and rapid cooling are contingencies- connected with the

production of cast-iron girders—which aie necessarily long

and complex castings. Cast-iron is treacherous, inasmuch

as it is brittle and liable to be startled into fracture by

impact triflmg when compared with what it may have

borne safely as a dead-weight. Provmg long metal castings

by straining them upon their transverse section does but

aggravate imperfections, and leave the casting weaker
;

whilst no dead-weight proof is proof against blows or

other action inducing vibration. It is only undJr circum-

stances which do not admit of concussive action upon the

beam, or which prevent it from vibratmg under any shock

that may reach it, that cast-iron can be safely used in

beams of long lengths to carry heavy weights, without

some appliance to mitigate, at least, the imperfections

which this substance exhibits. The application of wrought

iron tension bars as soles to beams and girders of cast-iron Toulon

would prevent the most serious consequences from attend- •'"^

ing the failure of the casting, if the beam were also

prevented by binders, or by other sufficient means, from

turning round whan the blow produces an oblique fracture.

Wrought iron girders can be and are now extensively used

to carry floors, partitions, and even walls with safety.

Inasmuch as some soils are liable to change in form, Fcn-id*

expanding and contracting under meteorological influences^ ^^"'-^

as clays which swell when wetted and shrink when dried,

concrete foundations are commonly interposed upon such

soils to protect the building from derangement from this

cause ; or rather, for that purpose walls of the cheaper

material, concrete, instead of the more expensive brick or

stone structure, are brought up from a level sufficiently

below the ordinary surface of the ground. When concrete

is used to obviate the tendency of the soil to j-ie!4 to pres-

sure, expanse or extent of base is required ; and the

concrete, being widely spread, should therefore be deep or

thick as a layer, only with reference to its own power of

transmitting to the ground the weight of the wall to be

built upon it, without breaking across or being crushed.

But when concrete is used as a substitute for a wall, in

carrying a wall down to a low level, it is in fact a wall,

wide only in proportion to its comparative weakness in the
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absence of manipulated bond in its construction, and

encased by the soil within which it is placed.

TootlnfT The foundation of a building of ordinary weight is, for

•a wails, tijg inQst part, sufficiently provided for by applying what

are technically termed footings to the walls. The reason

for a footing is, that the wall obtains thereby a bearing

upon a breadth of ground so much greater than its own
width or thickness above the footing, as to compensate for

the difference between the power of resisting pressure of

the wall and of the ground or ultimate foundation upon

vbich the wall 13 to rest. It will be clear troin this, that

; a building is to be erected upon rock as hard as the main

justitueut of the walls, no expanded lootings will be

necessary , if upon chalk, upon strong or upon weak

.Tavel, upon sand, or upon clay, the looting must be

!X.pauded with reference to the power of resistance of the

stratum to be used as a loundatioD , whilst 111 or upon

made ground, or other loose and badly combined or imper-

fectly resisting soil, a solid platform bearing evenly over

the ground, and wide enough not to sink into it, becomes

necessary under the constructed footing. For this purpose

the easiest, the most famiUar, and, for most purposes, the

Li/Bcrete. most effectual and durable, is a layer of concrete, which

may be formed so as to cover a surface large enough to

obtain from the most yielding soil the amount of resistance

to pressure required to support the weight of the intended

building It will be evident that upon a concrete founda-

tion a footing or expanded base may or may not be required

to a wall, according to the hardness of the concrete and the

kind of wall to be budt , but it is perhaps better to give

the footing to the wall than to wait for the sufficient

induration of the concrete to enable the wall to do mthout
a footing , and better still, to lay the concrete ol such

height only with reference to the spread or extent of base

beyond the toes of the footing, as the gravel of which the

concrete is made would stand at in an uncombincd condi

tion. Concrete, indeed, is at all times more sately to be

regarded as a substance to be placed as a layer tbau as a

substance to be set up as a wall for although excellenl

erections as walls may be made ot concrete—;is erections

in the same form may be made ol tempered clay or of pisi!-

work—neither concrete nor tempered clay if to be regarded

as a proper substance with which to torm the lofty walls of

buildings in towns. The use of linie concrete involves

walls of a considerable thickness I'ortland cement concrete,

a stronger material and having the property of hwdening
rapidly, is more commonly used for thin wall? Several

patents have been taken for erecting buildings with concrete

vail? by the construction of troughs formed ot frames and
;MOvablo boards or shutters, liut considerable doubt exists

js to the extent to which such walls can be biult, a* many
have cracked, proved leaky, and shown other faults . whilst

much economy does not result except where the work is

very plain and straightforward, where httle 19 spent on sub-

sequent finish, and where the materials can be obtained

at very little cost either for themselves or for carnage.
C>u'«!9sr Construction for ProtecUmi agatnst Fire.— Housesseldom
"*• take fire from common accidents, such as occur to the lighter

movable furniture and to drapery ; but, for the most part,

from the exposure of timber in or about the structure to

the continued action of fire, or of heat capable sooner or

later of inducing the combustion of timber , and as the

source is most commonly in defective gas-piping, or in

some stove, furnace, flue, pipe, or tube, for generating or

for conveying heat, or for removing the products of com-
bustion, much of the real danger to buildings from fire

'ould be prevented by avoiding that degree of proximity

timber to all such things as can lead to its com-
"^^ion. With a view to lessen the danger to which
. jngswith timber in their etruclnro •- cxnosed froui

fire, it will be well to consider how far the timber and
wooden fittings commonly used may be necessary cither to

the stabihty of the buildings, or to the comfort and con-

venience of the inhabitants. But it is not our intention

to describe here the various modes of tire-proof construi:- Protective

tion, but only to notice the principles upon ^vhich ordinal ;
oieasuies

buildings may be rendered nearly incombustible. So loni^
g""""*

as danger of fire is brought to buildings through pipes

and tubes, the necessity must be admitted ol guarding the

combustible materials used in buildings from any cliauce

of bccoimug Ignited When heat is produced and passed

through pipes in any uianufactory, whether it be to act aj

power, or for drying or lor warming, the fires used may be

guarded, and the machinery which regulates the intensity

of the heal to be transmuted may be under constant care
,

but even in such c:ises there can be no certainty that the

heat shall not at some time arrive at the point of danger.

But when heat is diffused throughout dwelhnghouses by

means nf apparatus which is committed to personsr unskilled

in-its use, and unconscious or careless of the danger which

may arise from neglect, it seems impossible to lay down
inflexible rules for distances from timber which shall

render it safe from heated pipes Twelve or fifteen inches

may not be a greater distance than safety requires under

some circuiusiances. whilst there are many cases in which

the actual contact of such pipes with Umber is hardl_

inconsistent with safety. When the air about heatea

bodies IS not confined, as it would be within the timbers

of an ordinary floor, a distance between the timber and

the heated surface equal to the longest diameter of the tubt

or pipe will be found sufficient if the temperature oi the

pipe docs not exceed that of boiling water. It is to bo

understood that a piece of wood wdl bear a powerful dead-

heat upon Its sides for an indefinite period without ignit-

ing, unless a transverse section of the fibre, as at or around

a live knot, or where a branch hod been lopped, present

Itself to the action It is by the end that a piece of wood

exposed to powerful heat most readily ignites. The gases

evolved in the substance of the timber by the action of

heat applied to its surface, expanding as they are cvolveu,

are thrown out by the pores among the fibres at the ends,

if the ends are near enough to the action to allow of this

effect, with less power than may be enough to obtain vent

for the inflammable gases laterally.

The English Government, when it has legislated upon Building*

such matters, has generally confined itself to making *'''•

provision that the enclosing walls of buildings should be

formed of incombustible materials. In provisions regard-

ing the least thicknesses of such walls, these were generally

determined with reference to the height of the building,

and to the area to be enclosed, as an indication of the

probable lengths of the walls , and this both for the pur-

pose of promoting safety of structure, and of checking the

spread of fire from building to building. As, however, in

most cases greater thickness is required in the side wall of

an ordinary dwelling-house in a town to render its structure

secure than is necessary to enable it to check the spreading

of fire, such walls are frequently made of greater thickness

than would bo necessary to fulfil the objects which the

Legislature has had in view, if the walls were not supjiosed

to extend the whole length of the two longer sides of a

parallelogram without intermediate cross or return walls.

A solid, well-built brick wall, one brick or 9 inches thick,

between two ordinary dwelling-houses of five or six squares

m area each, will prevent the communication of fire through

it from one to the other. But, in towns, ordinary dwelling-

houses, which occupy each an area of five 01 six squares, are

generally disposed in plan as parallelograms, having theit

opposite sides 18 or 20 feet, and 28 or 30 feet reapcctive'y

in length, and are seldom carried up to leas height than 35
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or 40 feet ; and walls of such lengths and heighte could

hardly be deemed safe if not more than one brick thick.

Consequently, a greater thickness has been prescribed as

the least thickness of the walls of buildings of the sizes

indicated. In the older Metropolitan Building Acts much
greater thicknesses were prescribed for the walls likely to

be the longer walls ; whilst the only necessity for more

than one brick rises from structural requisites, and not from

aay insuflBcieucy of a wall of solid brickwork one brick

thick as a means of preventing the spread of fire.

But the requisites of the structure would be as weU
fulfilled by one-brick walls upon the long sides as by li

brick walls, if the ordinary internal cross partition for

dividing a house into front and back rooms were built of

brickwork abutting upon, and at right angles to, the longer

waUs, and carried up coursed and bonded with them. That

is to say, party-walls of one brick or 9 inches in thickness,

connected at their ends by l|-brick or 13-inch front and
back walls, and at or about tlie middle of their length by
other 9-inch cross walls, would be at the least as strong-as

1 J-brick party-walls, though connected in the same manner
at the two ends, but without the abutting and connecting

cross wall of brickwork. Instead, however, of such

internal cross walls, hollow partitions of timber are

commonly used in all stories above the basement story

;

and it is by these partitions, and by the light and highly

inflammable wooden stairs, that fire extends itself rapidly

throughout ordinary dwelling-houses ; whilst the substitu-

tion of a brick wall for the cross timber partition would in

most cases justify the abatement of a half brick of the

thickness otherwise necessary to party walls, and give an
indestructible infernal support to the floors, whereby also

ope of the means by which fire travels rapidly through a

house would be removed. It is true that there must be
openings as doorways, and fittings in them for doors, in

Buch internal partition wall ; but the waU could not carry

fire up from floor to floor through its own heart, as the

hollow wood-lathed quartering partition carries it. Doors
and shutters, and door window linings, in and against brick

or atone walls, may take fire and burn in any story of an
ordinarily built dwelling-house, without carrying it beyond
the story in which the fire occurs ; for a plastered ceiling

of the most common description will resist the action of

flame upon its surface for a long time, and plastering of

really good quality, though upon wood laths, will keep fire

o6f from the joists by which it is held up, almost without
danger, so long as the fire acts upon the face only of the

plastering. If, however, fire reach the joists through the

agency of hollow quartering partitions, the enemy has
turned the flank of the plastering, and the floors and
skirtings above and behind it taking fire, the building

almost inevitably falls a prey to the flames. Any step,

indeed, from the hollow quartering partition towards a
solid wall is a step towards security. A brick wall is,

perhaps, the best internal partition for all the purposes of

strength and security fronj fire ; and in small houses,

which will not afford the expense of 9-inch walls, half-brick

walls with 9-inch jambs at the doors, and short 9-inch piers

on alternate sides of the partition, at intervals of 3 or

4 feet in length, will give sufficient strength ; but even
quartering partitions, if based upon brick walls, may be
rendered nearly proof against firo by brick-nogging them,
especially if care be taken to fill in with brickwork bet\i'een

the joists over tho head of one partition and under the sill

.>f another, as well as between the timbers of the partitions.

Filling in between the joists, and up as high as the skirtings

go, will do something, indeed, towards diminishing the
dangerous tendency of even lathed and plastered timber
partirions ; whilst the adoption of the plan now commonly
practised in P.-r", in f-irming not cnly internal partitioue.

but the rearward external enclosures of buildings, would
secure to the structure the structural efficiency of timber
on end in carrying weight, and give the solid and incom-
bustible character of a brick or stone wall to a partition or

enclosure which is structurally of timber. The plan referred

to is, to frame and brace with timber quarterings much in

the manner practised in England, except that the timber
used in Paris is commonly oak, and is generally seasoned
previously. The framed structure being complete, strong
oak batten-laths, from 2 to 3 inches wide, are nailed up to

the quarterings horizontally, at 4, 6, or even 8 inches apart,

according to the character of the work, throughout the
whole height of the enclosure or partition

; and the spaces
between the quarterings, and behind the laths, are loosely

built up with rough stone rubble, which the laths prevent
from falling out until the next process has been efi'ected.

This is, to apply a strong mortar, which in Pans is mainly
composed of plaster of Paris, which is there of excellent

quality, laid on from both sides at the same time, and
pressed through from the opposite sides so that the mortar
meets and incorporates, embedding the stone rubble by
filling up every interstice, and with so much body on the

surfaces as to cover up and emijed also the timber and the

laths—in such a manner, indeed, as to render the concretion

of stone and plaster, when thoroughly set, an independent
body, and giving strength to rather than receiving support
from the timber.

Tho EngUsh brick-nogged partition is, in point of struc- P»rtiti«.ii

ture, nothing without the aid of timber. The plastering " '^"i"'
is merely spread upon the surfaces of brick and wood "" *

""

and is fragile in the extreme, and always liable to crack and
drop oil This lathed and plastered partition is composed
of the hollow framework of the timber quarters, with two
slight thicknesses of mortar, as plastering, hung upon
slighter laths, over and between which the flaccid mortar
forms a key for itself ; but all necessarily depends upon
the timber, and fails with it wherever decay or fire may .

destroy it.

Only second in importance to the internal partition as a Stmr.

source of danger, or as a means of safety, are tho stairs

;

and the stairs are second in importance only when the
partitions are made to carry the floors of the several stories.

In England, and in London particularly, even when the
steps and intermediate landings are of stone, it is but too

common to find the passage from the street door to the
foot of the stairs, and the floors which connect flight with
flight at the several landings, either wholly of wood or of

slight stone paving laid upon wooden joists or bearers.

Any stone paving upon wooden joists will certainly retard

the action of fire upon the joists, especially if assisted by a
weU-plastered ceiling; but in this, again, if the floors be
not formed of wholly incombustible materials, the French
practice as to floors would be better than ours.

In Paris stone stairs are far less common in modern
houses-than they are in London in houses of corresponding

character and date ; but wooden staircases in Paris are

rendered almost as safe as common stone staircases are

in England, by a process similar in character to that

applied to partitions and enclosures. The result is an
almost incombustible structure. Wooden staircases formed
between brick or stone walls, or between partitions of the

kind above described as commonly made in modem buildings

in Paris (that is, filled with a solid mass of concreted rubble),
,

may perhaps be set on fire, but they can hardly bnm.
It has been remarked that a mere plastered ceiling will Ceiling)

resist the action of fire for a long time, although the plas- ""* ^mtv

toring be upon wooden laths, and the laths nailed to joists

of timber; and as fire does not readily act downwards,
flooring boards may take fire from above without any
imxnediatoly serious consequence to the joists under them.
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80 long as there is no access of air from below. But the Eng-

lish indoor plastering npon laths is commonly of the most

fragile kind, and the slightest weight falling jpon the back of

a ceiling will make a breach through it, whilst the floors are

commonly of deal laid upon fir joists, and are exposed to

the action of fire from below directly the. lathed and plas-

tered ceiling has failed ; if, indeed, the fire have not found

its way to the joists under the flooring boards by the hollow

lathed and plastered quartering partitions. In the timber

enclosures and partitions, which, economy induces the Pans

builder to introduce as substitutes for walls, the timber is

so embedded in and made part of a solid concrete, as to be

protected from almost every casualty of which it is suscep-

tible. But the French render their floors also so nearly in-

combustible as to leave but little to desire in that respect,

and in a manner attainable with single joists, as. well, atrthe

least,. as with joists framed into girders. According to their

practice, the ceiling must be formed before the upper

surface or floor is laid, as the ceiling is formed from above

instead of from below. The carpenters' work bemg com-

plete, strong batten-laths are nailed up to the under sides

of the joists, as laths are in England ; out they are much
thicker and wider than our laths, and are placed so far

apart that not more, perhaps, than one-half of the space is

occupied by the laths. The laths being affixed—and they

must be soundly nailed, as they have a heavy weight to

carry—a platform, made of rough boards, is strutted up
from below parallel to the plane formed by the laths, and at

about an inch below them. Mortar is then laid in from above

over the platform and between and over the lafhs, to a

thickness of from 2J inches to 3 inches, and is forced in

under the laths, and under the joists and girders. The
mortar, being gauged, as plasterers term it, or rather, in

great part composed of plaster of Pans, soon sets sutEciently

to allow the platform to be removed onwards to another

compartment, until the whole ceiling is formed. The
.plaster ceiling thus produced is, in fact, s strong slab or

table, in the body of which the battealaths which hold it

up are incorporated, and in the back of which the joists,

from which the mass is suspended, are embedded. The
finishing coat of plastering is then laid on. Such a ceiling

wiU resist any fire that can act upon it from below, under

ordmary circumstances ; and it would be difficult for fire

to take such a hold from above as to destroy the joists to

which a ceihng so composed is attached, the laths and the

under side of the joists being alike out of its reach ; and
consequently, such a ceiling alone would dumnish the

danger from fire, although the floor above the joists were
laid with deal boards.

Flooring A boarded floor, however, in Pans is a luxury not to be
riiten»U. found in the dwellings of the labounng classes, nor,

indeed, are boarded floors to be found in any dwelling-

houses but those of the more costly description. Whether
the proposed surface is to be boarded or not, how-
ever, the flooring joists are covered by a table of plaster

above, as completely as they are covered by a plaster

ceiling below. Rough battens, generally spbt and in short

lengths stout enough to bear the weight o( a man without
bending, are laid with ends abutting upon every joist, and
as close together as they wiD he without having been shot
or planed on their edges» Upon this rough loose floor,

mortar of nearly similar consistence to that used for the
ceilings is spread to a thickness of about three inches . and
as It IS made to fill m the voids at the ends and sides of

,
tbo floor-laths upon the joists, the laths become bedded
upon the joists, whilst they are to some extent also

mcorporated with the plaster. The result is a firm floor,

upon which, in ordinary buildmgs, pavmg-tiies are laid,

bedded in a tenacious cement. It must be clear that the
timbers of a floor so encased could hardly be made to bum

even if fire were let in between the floor sxS. celling.

But it has been already stated that the practice of makin<»

these incombustible floors is connected with tho use ci

walls which have no timber laid in them bedwise, and
that the timber enclosures employed instead of walls, and
the internal partitions, are rendered practically incom-
bustible, whilst the wooden staircase which economy dictates

to the Parisian builders—the freestone which is used in

building walls, being altogether too soft for the purpose

—

13 also rendered, in the manner already shown, almost
unassailable by fire.

It may be remarked vrith reference to the employment Expanaion

of any substance such as cinder, being of the nature of of pljstor

pozzuolana, or volcamc scoria, in mortar, to form a floor in
^"""^

the manner above described (about 3 inches thick), that as-

all such mortars expand in setting, the walls of buildings

may be forced out by the expansion of the plaster floors,

if the whole surface of the floor in any story be at once
covered with the mortar. A margin of 4 or 5 inches on
every aide should be left void until the expansion has

taken place, when the floor may be completed with an
assurance of close jomts, and without injury to reasonably

stable walls.

When a boarded floor is required, as the surfaces of the

true joists lie under the mortar, a base for the boards is

formed of what English carpenters would call stout fillets

of wood, about 2i inches square, langed as joists, and
strutted apart to keep them m their places, over the mortar

table, to which they are sometimes scribed down, and that

to these fillets, or false joists, the floonug boards are

secured by nails ; so that m truth the boarded floor is not

at all connected with the structure of the floor, but is

formed upon its upper coat of plaster. . The wooden floor

thus becomes a mere fitting in an apartment, and not

extending beyond the room the floor might burn without

communicating fire to the stairs, even if the stairs were

readily ignitible.

The practice now in Paris, m respect of floors, is to form Floors with

the structure of^wrought iron joists rolled to the form "'™ joisu.

known with us-as I, T. and I iron; and to fill lu with the

same strong plaster between, below, and above the iron,

and so to form a slab of plaster from 6 to 8 inches thick, .

according to the bearing and the depth of the iron bars

—

the bars being enveloped in the plaster ; and the ceiling is

formed as before described by laths reatmg on the lower

flanges. In order to bghten the weight of the sohd

plaster, earthen pots have been placed between the joists

and the spaces filled up with the mortar.

The necessity which arises with us of dividing the upper Upper

stones of houses into more rooms, as bed-roome, than are p»rtition6

commonly required in the lower stones, will be made an

objection to any process that would render the partitions

heavier , but it is not in the upper stones that the lathed

and pJasteied partition is most dangerous m respect of fire.

Generally the stairs may be enclosed by sobd partitions

throughout almost the whole height of an ordinary dwelling-

house without occasioning any inconvemence as regards tho

greater weight of such a partition , and generally, too,

the partition which di^Tdes the_ front from the back rooms

of such houses may be carried tJpT throughout the whole

height of a house without removing the beanng, if the

house be judiciously disposed. But even Q a partition rest

upon a beam or girder, a very slight addition to the scants

ling of the timber will make up for th6 additional weight

which the filling in of the partition would involve, if the

matenals of the core be well chosen
, and it-is teell known

that a piece of timber placed over a void as a bressummer,

and carrying a wall, resists the action of fire for a long time,

and the longer if it be of oak or other hard wood. It i*

not necessary, however, that the timber employed in parti-
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tions and enclosares should be of oak ; though it is

desirable that main bearing timbers, in Bituations which

render them most liable to be exposed to the action of fire

in the event of casnalty, should be of such timber rather

than of fir ; but the qiiarterings, or partition timbers, which

the plaster concrete wholly encases, may be of fir as safely

almost as of oak.

The core used in Pans consists for the most part of chips

- and spalls arising in the process of dressing the soft free-

stone which is the main constituent of the walls of most

buildings in that city. Almost any hard material, however,

will furnish rubble fit for the purpose, which must be

angular and irregular in form, so as to allow the mortar to

pass freely through the rubble, and embed it all Rubble

of brick material, as broken burrs, or even of old bncks

freshly broken, will answer very well , but if brickbats or

shreds of plain tiles be used, care must be taken in packing

not to bring flat beds together, or the mortar will not pass

through and make a perfect concrete, Rubble of almost

any kind may be used ; but the kinds of stone which are

themselves concretions, and present rough surfaces upon

tlie fracture, are the best, while schistose or scaling slaty

stones are the worst for the purpose. But there is no

better substance for coring partitions upon the plan described

than clay burnt into a kind of brick rubble

Vk of The samff process applied to external enclosures will

timbtr. justify the use of timber in their structure in situations

and under circumstances in which it may be properly

prohibited when the timber is merely lathed and plastered,

or even brick-noggcd, for brick-nogging adds nothing, as

already remarked, to the strength of a partition or an

enclosure, but rather takes from it, being itself a source of

infirmity. But chimneys and their flues, with their con-

geners, stoves and furnaces, ought not, under any circum-

stances, to be formed in an enclosure in which timber is

employed as a part of the structme.

Tinder some circumstances, again,—that is to say, when
any street of a town is so wide and the buildings to be built

fronting it are to ba of such small elevation, as to make
the communication of fire from one side to the opposite side

practically impossible, if the buildings adjoining laterally

are effectually separated from, one another by sufScient

walls, party or otherwise, and these project before the

outside faces of the front and back enclosures so as

effectually to prevent fire from passing round them,—the

temperature of dwelling-houses ntay be much more easily

maintained and regulated if the outaide surface be boarded.

w.«ther Weather-boarding is a safe and economical, as well as a
*v>.—im^. neat, wholesome, and equable outside casing for the fronts

of a dwelling-houso. if the boarding be backed up solidly,

and the timber quartenngs necessary tu .secure it be

properly filled in between and behind with brick or stone

work, or with rubble and concrete in the manner already

described Brickwork builds up badly with the raking

braces of timber-framed enclosures, and the concrete

described would not be so perfect with weather-boarding

on one side as if the mortar were thrown in from buth

sides , but raking braces are less essential to enclosures

which are filled in and backed with a heavy body of brick-

work or concrete, than when mere lathing or even brick-

nogging is to be employed on the inside A 9-inch bnck
.wall may, indeed, be very well built up with framed
quartenngs without raking braces, if the work be built

between and around the quartenngs, carrying, that is to

say, the inner half-brick before the inside faces of the quar-

tering, and so as to show on the inside a plain brick w.ill.

Building Tradea.—The artificers whose trades properly
Bailding belong to the builder's business arc the digger or excavator,
tmdas.

bricklayer, mason, sawyer, carpenter, joiner, cabinetmaker,

slater, plumber, plasterer, modeller, carver, glazier, smith,

founder, ironmonger, gasfitter, painter, and decorator. In

this order the works of the trades will be described, and
we now proceed to the ordinary routine of the practice of

building. The two publications which should be noticed

here as comprising more detailed references to these trades

are Gwill's Encyclopedia of Architecture, 8vo, 1869,

edited by Wyatt Papworth ; and Cresy's En^yclop<jedia of
Civil Engineering, 8vo, 1861,—these will not, therefore,

be noticed in the list at the end of each trade.

Foundation.—The architect having furnished the specifi- Four..!*,

cation and working-drawings of his design, the first step '""'

is to prepare the foundation ; and as this relates to tho

bricklayer as well as to the mascn, we say what is necessary

respecting it here. Much in this particular, it is evident,

must depend on localities. It is not of so much importance

that the ground be hard, or even rocky, as that it be com-

pact, and of similar consistence throughout ; that it bc-so

constituted as to resist entirely and throughout, or yield

equally to the .supermcurabent weight. But in the ordinary

processes of building little requires to be said of the artificial

preparation of foundations beyond the notice of it already

given. When a good, hard soil is easily accessible, as

solid gravel, chalk, or rock, we have ncthing to do but to

remove the surface mould, dig to the sound bottom, and at

once to put in the footings. On softer ground it was

usual to employ footings at least double the width of tha

wall, and frequently more, but since the invention, or

rather revival, of the use of concrete, this is seldom or

never done. In this case, or when the ground is a deep

clay, be the material used what it may. it should at least

go so deep as not to be afi'ected by change of temperature,

or the rising and falling of springs, as the alternate shnnk-

ing and swelling of the ground must afi'ect the building.

Frost seldom penetrates a foot into the ground in this

country ; but in clay soils, fissures, the consequences of

drought, are found 3 feet and more in depth. The basis

.should, therefore, be below this point in such a stratum.

If the ground be springy, it should be drained, if possible
;

if not, a foundation should be made with concrete as low

as the lowest level of the water; or if very deep or boggy,

piles must be used. The plan of building on sleepers and Pltniiiiis

planking, so common some years ago, is very bad, as they

rot after a time, and the building settles in all directions,

as the greater weights crush the decayed timbers sooner

than do the lighter portions of the building. Where ground

is alternately wet and dry, the best timber soon decays

;

even piles should always be kept in the water. The use

of concrete, except in verj' peculiar cases, has entirely Concreu

superseded every other artificial foundation. It may be

defined as a sort of rough masonry, composed of broken

pieces of stone or gravel, cemented together with lime

prepared in various ways, and thoroughly mixed with it,

and not laid by hand but thrown at random into tho

trenches, to form the depth required.

Any hard substance, broken into small pieces, will make
good concrete. That most used is gravel, or ballast

This should not be too fine, as the sand which may be

in it will mix with the lime and form a sort of mortar,

assisting to cement the stones together If broken

stones or masons' chips are used, it is desirable to add

some sharp sand with them. 1'he general rule is, that

no piece of stone should ticefd a hen's egg in size. In

this country the lime is generally ground, which is bad, as

the core or unburnt portion is ground up with the good

lime. About one-sixth part of lime is generally used;

chalk lime should not be used in a damp situation. It is

mixed with the ballast by scattering it among the stones,

and turning it all over with a shovel, water being at the

same time thrown upon the mass. It is then, while b«t,

filled into the trenches, sometimes by shooting from stagct
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•erected for the purpose ti or 8 feet above the work ; but
this process has been very justly censured as uncertain by
eminent engineers, who prefer to put .t in layers of not

more than one foot in thickness, and to level each course,

ramming it down thoroughly. When the lime is too hastily

put into the trenches, and has not had time to be thoroughly

slaked, the process will continue, and the mass will putF

or swell and sometimes cause considerable mischief. Wing
walls of bridges have been thrust out by this means. To
make a solid concrete all the interstices of the gravel should

be filled with the sand, and the lime and the water will be

absorbed without any increase of bulk. In France the lime

is first made into a paste, and the mixture is then called

. beton, not concrete ; this is a more scientific process for

obtaining a sound substance. In some experiments

made by the Architectural Publication Society, where the

materials wero carefully mixed, no change took place in

tlie bulk ; but some experimentalists, practical men, and
writers difler on this point, and assert there is a loss of

one-seventh in bulk when set. The lime, if it can be

procured, should be hydraulic ; and concrete-^is much
improved by the addition of the volcanic sands. ^ French

authors recommend, as good proportions, one-fifth hydraulic

lime, one-fourth pozzuolana, one-eiglith sharp sand, and the

rest broken stone or gravel ; or 20 per tent, hydraulic

lime, tl-ie same of trass, the same of sharp sand, 15 per

cent, of gravel, and 25 per cent, of broken stone. Perhaps

the very best concrete is made of a simple mixture of gravel,

sand, and Portland cement. It is unnecessary to enter

into the details of foundations in water, as this but seldom
comes within the ordinary builder's province.

Ej««vator. Dirirjir or JCxtavator.—The digger works with a pick-axe

and a spade or shovel. With the pick-axe he breaks down
the soil if it be hard or very stiff, and throws it out with

the shovel ; but compacted sand and alluvial soil are spitted

and thrown out with the spade alone, without previous

breaking down. When rock occurs in a foundation, the

assistance of the tjuanymau is requisite to cut through or

blast It, as the occasion may require. The digger should

bo required to produce a perfect level in every direction,

and especially in trenches for walls; nor may this be

done by replacing loose matter, but the level must be

produced on the solid or undisturbed bed. A good
excavator will dig and throw out, of common soil, into a

basket or wheelbarrow, 8 or 1 yards jier diem ; but of still'

clay or firm gravel not more than 6 yards.

When the excavation has to be dug to a depth about the

height of a man it will be necessary to strut the ground to

prevent its falling in, especially if it be of a sandy, loose,

or watery natnre. This is done by placing on each side of

the cutting upright planks against the soil, which may be
either open or close, according to the quality of the soil,

and against these one or more horizontal waling pieces
seiured by horizontal cross pieces or struts, and wedging
up as necessary. On these struts are formed the landings
or stages on which the lowest workman throws the soil

he digs up, which is then again thrown up by a second
man to another stage or to the surface, according to the

depth. Sometimes the soil is hoisted in baskets or tubs
raised by a windlass worked by baud, or by a horse-run.

When the work has been executed for which the excavation

was prepared, the digger has to fill in over and around it,

carefully ramming the soil to prevent inequabties on the

surface by the soil sinking, and to prevent water soaking
in which might affect the foundations.

Brickwork.

Tools. The tools and implements employed by the bricklayer

aj-c the trowel, plumb-rule, rod, level, square, bevel, line-pins

and lines, raker, jointer, crow-bar, picn-axe, and raom^ir.

together with a hod and spade for his labourer. BesidLs

these there are sundry others, as an axe, saw, and rubstont.

used in ctutting and gauging bricks, and some which art-

peculiar to tiling and paving. A pug-mdl and screens for

mixing and tempering mortar, and tubs and pails for water,

are also auxiliaries of great importance.

In ordinary practice the bricklayer's scaffolds are carried

up with the walls, and are made to rest on them. Having
built up the walls as high as he can reach from the ground,
he plants a row of poles, which vary in height from 30 tu

40 and even 50 leet, parallel to and at a distance of about
4 feet 6 inches from the walls, and from 10 to 12 leet

apart. To these, which are called standards, are attached

by means of cords other poles called ledgers, horizoiitall)

and on the inside, with their upper surface on a level wiih

the highest course of the wall yet laid , and on the ledgers

and wall short transverse poles, called putlogs or putlocks,

are laid as joists to carry the tloor of scaffold board.-*

These putlocks are placed from 4 to 6 feet apart, according

to the length and strength of the scaffold boards , and the

ends which rest on the walls are carefully laid on the

middle of a stretcher, so as to occupy the place of a header

brick, which is inserted when the scaffolds are struck aftei

the work is finished On the tlodr of the scallold thus

formed the bricklayer stands, and the materials are brought

up ladders to him by labourers in hods from the ground
below ; or they are hoisted up in baskets and buckets by

means of a pulley-wheel and fall ; or by the horse-run

which is more generally used, foimed of a level pathway
in which the horse moves, drawing up the load by the

intervention of snatch blocks and guide wheels , or by the

now usual hoisting machine, worked by men. horses, or steam-

power. The mortar is placed on li^dged boards about 3 feet

square, at convenient distances , and the bricks are strewn

on the scaffold between the mortar boards, leaving a clear

way against the wall fur the bricklayers to move along

unobstiuctedly. The workman then recommences the

operation of brick hiyiiig, beginning at the exlreine left of

his course, and advancing to the right until he reaches the

angle or quoin in that direction, or the place where his

fellow-workman on the same side may have begun. Thus
he goes on with course after course until the wall is as

high as he can conveniently reach from that scaffold, when
another ledger is tied to the poles, another row of |'Uilo(k.i

laid, and the boards are removed up to the new level

The ledger and most of the putlocks, however, remain to

give steadiness to the temporary structure, and so on ti'

the full height of the wall, the poles being pieced out b)

additional lengths as may be required. If a scaffold be

very much expo.'icd, and run to a great height, it must be

braced. This is done by tying poles diagonally across on

the outside to the standards and ledgers, ant* it m.iv be

further secured by tying the ends of some of the pullock*

to the ledgers , but an outside scaffold should never be

attached in any way to the building about w hich it staud.<

A scaffold should never be loaded heavily, as well oj:

account of the work as of the scaffold itself; lor ti"

jiutlocks resting, as they do, on single bricks, in agree;

wall, they exert an injurious influence on it, which every

additional pound weight on the scaffold must necessarily

jncrease, and the putlocks themselves are liable to be bent

or broken. A constant and steady supply of bricks and

mortar on the part of the labourers, without overloading

the scaffold at any one time, should be strictly required.

The suspended scaffold is a very ingenious contrivance. Sus^eDilfCi

by which pointing and other external repairs of a house can 'c^ff'^id

be performed at a comparatively small cost, and without

interference with the thoroughfare. The front can .also be

painted by. the same means. .Althonsh known at least
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oefore 1825, it is only of late years that this scaffold has

been much used. A couple of planks are secured side by

aide to form a platform, which is guarded by a railing all

round to prevent the workmen falling off. To iron bands

are secured pulleys and ropes, passing over other pulleys

made fast to two or more beams projecting out of the

upper windows, or secured to the roof-timbers, by means of

, which the workmen employed can raise or lower the

Ecaffold to any pcsition where it is wanted to get access to

the work to be done.

Brichnaking.—The manufacture of bricks lorms tbe

subject of a separate article, See p. 279 of the present

volume.

-Mor'.ira Mortars ana CemeiiiS.—A few observaiions on tne com-
" 'I position of mortars and cements for bricklaying v;ill be
icmeals. necessary here. Mortar is of two kinds,—common mortar,

or that mixture of lime and sand ordinarily used in building
;

and hydraulic mortar, or that which will set under watei;.

Cement is a name given to the produce of certain argilla-

ceous stoiies, after calcination, which will set rapidly in

the air, becoming a hard adhesive substance in a short

time, and will also set under water, both without admix-

ture of any other substance. The name is given, too, to

certain artificial imitations of these substances, possessing

the same properties ; and besides, to various bituminous

or oleaginous compositions, used in building for similar

purposes.

Lime. Pure lime, which is an oxiae of a metal called

calcium, does not exist in a natural state. It is, however,

found abundantly in the conditions of carbonates and sub-

carbonates, in chalk, and in the various other descriptions

of limestones. Its chemical qualities and analysis will be

described under the proper headings in this work. Limes

are generelly classed, since the publication of the work

of Vicat, as—(1) rich limes, (2) poor limes, (3) limes

slightly hydraulic, (4) hydraulic limes, and (5) eminently

liydraulic limes. In treating of mortar we have to deal

with the first Iwo of this division. The first operation is

to drive off the water, which all limestones contain in a
greater or less degree, and the carbonic acid gas, which is

done by calcining or burning in a kiln at red heat ; this

must be kept up for several hours, care being taken

to avoid any approach to vitrification. By this process it

13 slightly diminished in bulk, loses nearly half its weight,

and becomes caustic lime. The lime is ne.xt converted into

a hydrate by a process called " slaking," or throwing pure

water over it from time to time till it hisses and cracks

with considerable force and some noise, gives off a large

(Quantity of hot vapour, and falls into a powder. The rich

limes, which are the purest oxides of calcium, increase to

double their bulk in the process. The poor limes swell to

a much less degree. The hydrates thus formed absorb

water, and easily take the form of a paste. They contain

rather less than one-third water to two-thirds lime. In

this state, if treated with pure water, frequently renewed,

every particle of the rich limes, and very nearly the whole

of the poor limes, will be taken up in solution. In the pro-

cess of sl.iking too much water should not be used, as it

"drowns" the lime, according to the expression of the

workmen. When in the form of paste it begins to absorb

carbonic acid, which is always present in air in considerable

quantities, and gradually to crystallize again, and so to

harden. If the air bo excluded from the hydrate of pure

lime, it may be kept for almost any length of time. Albcrti

(lib. ii. cap. 11) says that he once discovered some in an old

ditch, which from certain indications must have been there

500 years, and was as soft as honey or marrow, and per-

fectly fit for use.

Ri.li lua> The rich limestones give a white lime, which easily
•toiics. slakes, and iucreasea in bulk ; but il is curious that though

the stones differ so much in outward appearance and in

texture, the lime, if they be well burned, is »''-«' same.

The softest chalk and the hardest rag-stone or marble yield

an equally good lime, the calcium which they contain being

the same mineral. But as chalk generally contains water

irregularly distributed in some places and not in others,

and as it does not exhibit the change that marble or

stone does, it is frequently unequally burned, and therefore

slakes imperfectly. It is said by Higgins {Iforlars and
Cements, p. 29), however, that lime made from chalk

absorbs carbonic acid more rapidly t^an that made from
stone ; but experience does not seem to warrant this ci.n

elusion. Poor limestones are those which contain silica Poor Hue
magnesia, manganese, or metallic oxides. In conscquen l

''acta.

of this they are more liable to vitrify in burning, cud do
Hot slake so freely. The lime is generally of a biowner
colour than that from rich limestones, which is said to be m
proof of the presence of the above-named metallic oxides.

If, however, they be ground so as to facilitat<- the slaking of

every particle, and if used immediately being made up, poor
limes produce a mortar which becomes harder tliau tl ;it

from the rich limes, and which resists water better. In
fact, works where the latter have been used have hem
found to fail entirely by the action of running watrr,

which, as before has been said, will continue to remove tUo

whole of a rich linie particle by particle.

It is found that the mixture of some kind of hard matte- i^ndSt

in particles or granules facilitates the setting of mortar, and
renders it harder and more adhesive than when used alone,

besides the saving of limestone and expense of turning.

The harder this material and the sharper the particles the
better, as the brick or stone has always some irregularities

on the surface, into which these angles or sharp points

may enter, and form what is called a key. The substance

most generally used is Sand, which is classed as river-

sand and pit-sand. The former is usually preferred,

as it is more free from earthy matters, paiticularly soft

loams or clay. Mortar made with sand containing on. -

seventh or one-eighth part of fat ciay moulders iu wint< r

like marl,—a circumstance which proves the propriety of

freeing from clay the sand used in mortar. If pit-sand bo

used it should be well washed. Scarcely any material

is better than crnshed quartz, or (lint, from the sharpness

of the angles of the particles ; in f;;ct, it is oaid that very

sharp sand, with an inferior lime, will make a;nore adhesive

mortar than soft sand with the best lime. The practical

mixing of mortar will be noticed further on. ^\^lerc saiJ

is scarce, other materials are sometimes used, the princi;>r.l Other

and cheapest of which is burned clay. The Romans used ™''t«"»l*-

this extensively in the form of pounded tile. At present Buraeii

the custom is to throw up clay mixed with fuel in loose " ^^'

heaps, to burn it slowly, and then to grind it in a mill

with a proper quantity of lime. The French writers at

one time asserted that burned clay, if not e jual to pozzuo

lana, was very nearly so ; and large quant ties were use.'

as hydraulic mortars at various public works. Where tut

water was fresh, as at Strasburg, the work stood very

well ; but where these mortars were exposed to the actioi

of sea-water, they failed and went to powder iu tlirec o.

four years. Vicat gave great attention to the subject

;

and though he attributed much of the fai.It to the imper-

fect carbonization of the materials, it sppears with but

little doubt there is some inherent difference between the

pozzuolanas and other volcanic products aad those produced

artificially. After long investigation, Vi(at was of oiunioc

that this failure was due to the quantity of hydrochloride

of magnesia always present in sea-water ; but in what way
this affected the burned clay and not the volcanic products

he was unable to explain.

A very excellent mortar, much useil by euginccre iu
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tunnels, is Composed of one part of moderately hydraulic

lime, one part of coal ashes, one part of burned c)ay, and
two parts of sharp sand. The vitrified refuse of furnaces,

called slag, and the scoriae from the iron-works, have also

been crushed and used instead of sand j and with hme,
slightly hydraulic, produce good mortar. The former is

preferred to the latter, as having sharper and harder par-

ticles, and containing mnch less iron. Coal cinders have

been used, and seem to have some hydraulic properties

;

they should, however, bo employed with caution, for it is

considered they make the Ume " short." Wood cinders

are too alkaline to be used with safety.

Volcamc The vitrified and calcined products of volcanoes make
produtts. most excellent materials for mortars, particularly where

required to be eminently hydraulic. The principal.of them
!'u/zu"bina IS the pozzuolana, which abounds in Italy. It is called so

from being found in great abundance at Pozzuoli, near

Naples, and is, in fact, the' basis of all the best Roman
mortars, ancient as well as modern. It ia usually sent to

England from Civita Vccchia. It varies in colour from

reddish brown to violet red, and is sometimes greyish ; it has

a roughly granulated appearance, and sometimes resembles

a cinder in texture, and has frequently a spongy appearanca

Acids have little effect on it, and' it is not soluble in water.

A similar earth is found in the centre of France. But one

long known in this country comes from the village of Brohl,

near Andernach, on the Rhine ; this is called tarrass or

trass. These materials have a wonderful effect in rendering

even the rich limes eminently hydraulic, and in less propor-

tions improving the hydraulic limes. Vicat says, these

mortars begin to set under water the first day, grow hard
in the tliird, and in twelve months are as hard as the bricks

themselves. The mixture of common lime with these

materials, according to the French writers, should bo 1 of

pounded lime to 2| of pozzu )lana, or to 2 of trass; or 1

of lime to I of sand and 1 of pozzuolana.

In addition to the hydraulic limes, which have been
thus described, there is a peculiar class of stones, which,

when burned and pulverized, may bo used as mortar,

without admixture of sand or any similar substance ; and
which will not only set rapidly under water, but will acquire

an unusual degree of hardness and tenacity. These are

fiatir,il called natural cements. Mr Parker is supposed to have
jcnienis. been the inventor ; at any rate, that gentleman took out a

patent about sixty years ago for what ho called Roman
cement. His materials were the argillo-calcareous nodules,

or septaria, found iif the Isle of Sheppey, and commonly
called bald-pates. They contain about 70 per cent, of

carbonate of lime, about i per cent, of oxide of iron, 18 per

tent, of silica, and 6 or 7 per cent, of alumina. The
process is simply to break the stones into small pieces, and
bum them in running kilns with coal or coke ; they are

then ground to a ponder, and headed up into casks for use.

The success of Parker's cement led to experiments in other

places, and the same process was carried on with other

argillo-calcareous nodules, as the septaria at Ilawiek ; those

in Yorkshire, which produce the cement called Atkinson's

;

and those in the Isle of Wight, which produce the Medina
cement. Similar substances were also discovered, and the

same processes carried on in France and in Russia. All

these cement-stones effervesce with acids, and lose about
cne-third of their weight in burning. Parker considered that

the more the stones were burned short of absolute vitrifica-

tion the better ; but this is not the practice in the present

day, though, no doubt, sound in theory. When taken from
the kiln these stones will not slake without being pulverized

;

and if kept dry, and not exposed to the air, the cement will

be .good almost any length of time ; but it rapidly absorbs

both water and carbonic acid if not carefully closed up,

and falls back into a state of subcarbonate, from which it

is said it may be recovered by fresh burning, but it is

doubted whether it is ever so good as on the first calcination.

The great utility of these cements, and the expense of Artificial

obtaining the stone, induced manufacturers to endeavour cements,

to discover some method of making an article by artificial

means which should resemble the natural cements. Mr
Frost seems to have been the first who attempted it on a
large scale ; but though he was assisted by the science

of General Pasley, the results did not coma up to the
expected standard. Of course, the object was to produce
an argillo-calcareous substance containing the same chemi-
cal qualities as the natural nodules, which might be
burned in kilns as they are. The attempt to combiae
argil in the form of burned clay, to be mixed with lime
instead of pozzuolana, had partially failed, as has been
stated above. The experiments conducted by General
Pasley, and by Vicat at Meudon in France, were all based

on the principle of mixing .together, in a mill, with a
quantity of water, masses of chalk and clay, just as the
brickmakers do for the production of malm bricks, but in

the proportion of about four of the former to one of the

latter. The fluid mixture is run out into shallow receivers,

and when dry is cut into small blocks or lumps, and burned
exactly as the natural nodules are. The difficulty was to

give the materials the full degree of calcination short of

vitrification. A successful result seems to have been at last

attained by the inventors of the Portland cement, so called PortLind

from its near resemblance to Portland stone in its colour, cement.

It not only possesses the properly of setting more quickly,

and has greater powers of cohesion than the natural cements,

but it may bo used vrith a superabundance of water in thej

form of grout, which they cannot be ; above all, it seems
to resist the action of sea-water beyond all others ; and it

is proof against water when used as a mortar in setting

brickwork, and in the composition of concrete for founda-
tions. It also forms a very superior cement for plasterer's

work. A prepared patent carbonate (Westmacott's patent) We.<;tiii»

is used in combination with chalk, grey, and all other ">"'«

limes. All the carbonic acid being removed from the lime P"^"'-

in its burning, 75 per cent, of this acid is restored by its

mixture with the prepared patent carbonate, and its indura-

tion immediately commences, instead of the lime gaining
the carbonic acid by atmospheric influence through a
lengthened period. It is used as a quick stucco for rapid

plastering ; aad as a carbonated lime for external use it is

in the course of a few days converted into a stone mortar.

Selenitic mortar is the name given to a composition Scotia

lately invented by Major-General Scott. He was the first sclenitio

to observe, about eighteen years ago, that a limestone
™'"^^''

capable of conversion by burning into a hydraulic lime
might furnish a good cement by simply allowing a small
portion of sulphuric acid gas to pass into the, kiln during
the burning of the lime. Having found difficulty in carry

ing out this process, he now mixes with the water used
in the preparation of the mortar a small quantity of sulphate

of lime (i.e., plaster of Paris, or gypsum) or green vitriol.

It has the advantage, when used for plastering, of allowing

the setting coat to be applied in forty-eight hours after the

first coat has been put on. This mortar is said to save

half the lime, is four times as strong, and sets in one
quarter of the time required by common mortar. The lime
will take six parts of sand, and is said to be an excellent

substitute for Portland cement for concrete at less cost.

Asphalt, or mineral pitch (see Aspdalt), has lately Bituminous

come into extensive use for paving, for covering the backs cemeDts.

of arches, or rendering the walls of basements where wet
is likely to soak through, also as a damp-course over the

footings of walls to prevent the rise of damp, and for

lining cisterns and tanks to prevent the escape of the fluid.

The best qualities are tbp Val de Travors and the Seyssel,
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both obtained from France. In usicg asphalt for paving,

a bed of concrete, made of the best hydraulic lime, is first

prepared, and made fair at top by a rendering of similar

mortar. The asphalt will not dissolve with heat by itself,

but will calcine in the caldron. A small quantity of pure

mineral pitch is therefore first put in ; when this is hot

the asphalt is added, and soon dissolves ; a quantity ol

powdered stone-dust is then stirred in, and a small portion

of quicklime. The mixture in its melted state is then

laid on the bed of concrete (which must be quite dry), and

spread close and fair, some sand being sprinkled over the

top and well trowelled in. The best proportions are said

to be about 2 pints of mineral pitch to 10 fi) of asphalt

and one-fourth bushel of stone-dust. Another method of

forming a paving is to place on the concrete a layer about

3 inches in thickness of hot asphalt in powder, and then

to ram it down with hot iron rammers, untd it has como to

ha proper consistency ; it is then finished as usual This

has been lately much used for roadways in the city of

London and elsewhere. The same material has been com-

pressed into tiles about 6 inches square, and these laid on

a good foundation. A very inferior imitation is made by

mixing a quantity of sharp sand with gas-tar, heated in a

caldron, and then adding some quicklime. This may do

for rendering walls; &c., to keep out wet, but it is of very

little use as paving. Gravel coated with tar, and then

laid and set in tar, rammed down, and sanded over, makes
a very good pavement for ordinary footpaths.

mortar As before noticed, particular attention must bo paid to

™«i"ng. cleansing the sand to be used for mortar of -every particle

of cky or mud that may adhere to or be mixed up with it.

Sea-sand is objectionable for two reasons : it cannot be

perfectly freed from a saline taint, and the particles aro

moreover, generally rounded by attrition, caused by the

action of the sea, which makes it less efficient for mortar

than if they retained their natural angular forms. Limo
should not be slaked until the moment it is to be mixed up
with the sand in mortar, but the sooner that is .done

after it is burnt the better. The proportion of limo to

sand generally taken, and the best, is one to three ; but

if both the materials be of good quality, that is, if the

lime slake freely, and become a fine pungent" impalpable

powder, perfectly clear from argillaceous or any other foreign

matter, and the sand be clean and sharp, one part to four

is enough ; more is injurious. The ingredients should joo

well mixed together, and with just as much water as will

suffice to make the compound consistent and paste-like.

(X late years, in lieu of eand, burned clay, as above

noticed, has been much used in localities where it is diffi-

cult to obtain the former material. This is ground up
with lime in a mill, but unless very great care is taken in

its manufacture the result is a very poor substitute for sand

and lime mortar j and brick and lime rubbish have also

been used in like manner, with an equally infenor result

Rain or other soft water should be used for the pur-

pose of making mortar, and not spring or hard water,

though any other may be preferred to what is brackish

even in the slightest degree. Higgins recommended that

lime-water should be used in preference to pure water. A
quick-setting cement, such as those which aro commonly
used in building ie England, and known as Parker's or

Romap cement, and Portland cement, can only be mixed
or gttUgod as it is required fa' use. A bricklayer will

keep a labourer fully employed in gauging cement for him
alone. It is mixed witb sand in the proportion of from
about two or three to about five or six of sand, to one of

the cement, according to the quality of the latter ; and
the labourer as he gauges on one board supplies the

mijrture to the bricklayer fit for use on another board, a

spodetu! Qt a time; it must, then be applied Tritbin half

a minute, or it sets and is spoiled and wasted, for it

should never be worked up again.

The average size of bricks in England is a fraction Bit:'-

under 9 inches long, 41 inches mde, and 2h inches *'^--^

thick ; and in consequence of this uniformity of size, a
wall of this material is described as of so many bricks in

thickness, or of the number of inches which result from
multiplying 9 inches by any number of bricks ; a 9-inch

or one-brick wall; a 14-inch or one-brick-and-a-half wall

(13i inches would be more correct, in fact, for although a
joint of mortar must occur in this thickness, yet the
fraction under the given size of the brick is enough to

form it); an 18-inch or two brick wall, and so on.

The great art in brickl.iying is to preserve and maintain
a bond, to have every course perfectly horizontal, both
longitudinally and transversely, and perfectly plumb
(which last, however, may not mean upright, though thai

IS the general acceptation of "the term, for the plumb-ruie

may be made to suit any required inclination, as inward

against a bank, for instance, or in a tapering tower) , and
also to make the vertical joints recur perpendicularly over

each other, which is vulgarly and technically called keeping

the perpends. By bond in brickwork is intended that Eordiof

arrangement which shall make the bricks of every course

cover the joints of those in the course below it, and so tend

to make the whole mass or combination'of bricks act as

much together, or as dcpendently one upon another, as

possible The workmen should be strictly supervised as

they proceed with it, for many of the failures which have
occurred may be referred to their ignorance or carelessness

in this particular. The object; of bonding will be under-

stood by reference to the diagram, fig. 1, Plate XX. Here,

it is evident, from the arrangenitnt of the bricks, that any
weight placed on a would (supposing, aS we are obliged to

suppose, that every .brick bears equally, throughout its

whole length, a stress laid on every part of it) be carried

down and borne alike in every course from b to c ; in the

same manner the brick d is upborne by every brick in the

line e/, and so througliout the structure. But this forms

a longitudinal bond only, which cannot extend its influence

beyond the width of the brick ; And a wall of one brick

and a half or two bricks thick, built m this manner,

would, in efi'ect, consist of three or four half-brick-thick

walls, acting independently of each other, as shown in the

plan at i in the diagram under fig 1. If the bricks

were turned so as to show their short sides or ends in

front, instead of their long ones, certainly a compact wall

of a whole brick in thickness would be produced ; but

the longitudinal bond would he shortened one-half, as at

g c h, and a wall of any greater thickness, in the same
manner, must be composed of so many independent on*
brick walls, as at k in the plan before referred to. To
obviate this, to produce a transverse, and yet preserve a

true longitudinal bond, the bricks are laid in alternate

courses of headers and stretchers, or of ends and sides, a?

shown in fig. 2, thus combining the advantages of the tw

modes of arrangement a b c and ,7 c A fig. 1, in a ft f fig. 1

Each brick in fig. 2 showing its long side in front, or

being a stretcher, v,-ill have another lying parallel to

it, and on the same level, on the other side, to receive

the other ends of the bncks showing as headers in front,

which in their turn bind, by covering the joint between

them, as shown in the end of such a wall at rf. Thus n

well-bonded 9-inch orone-bnck wall is produced. The end

elevations of the same wall at e and / show how the proce.'ss

of bonding is pursued in walls of one and a half and two

bricks thick, the stretcher being sl.utted in the same course

by a header,—thus, in a 14-incIj wall, inverting the appe.ir-

ance on the opposite sides, as seen at e, and producmg the

same appearance in an 18-incb wall, as at^^. Id the diagram

]
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under fig. 2, at g, is ihe plan of a 14-inch wall, showing
the headers on one side, and the stretchers on the other,

and at h is the plan of the course immediately above it, in

which the headers and stretchers are inverted ; at k and »

are shown in the same manner the plans of two courses of

Kv^iiish an 18-inch wall. This is called EngUsh bond. "Thicker
btod walls are constructed in the same manner by the extension

of the same principle,

("losera. But a brick being exactly half its length in breadth, it

is impossible, commencing from a vertical end or quoin, to

make a bond with whole bricks, as the joints must of

necessity fall one over the other. This difficulty is obviated

by cutting a brick longitudinally into two equal parts,

which are called half headers. One of these is placed next

to a whole header, inward from the angle, and forms with

it a three-quarter length between the stretchers above and
below, thus making a regular overlap, which may then

be preserved throughout ; half headers so applied are

technically termed closers, and are shown next the upright

angle of the wall fig. 2, and the first joints inwards from

the square ends by the headers in the plans at g and h.

A. three-quarter stretcher is obviously as available for this

purpose as a half header, bat the latter is preferred,

because, by the use of it, uniformity of appearance is

preserved, and whole bricks are retained on the returns.

In walls of almost all thicknesses above 9 inches, to preserve

the transverse, and yet not dc-stroy the longitudinal bond,

it is frequently necessary to use half bricks ; but it becomes

a question whether more is not lost in the general firmness

and consistence of the wall by that necessity, than is gained

in the uniformity of the bond. It may certainly be taken

as a general rule, that a brick should never be cut if it can

be worked in whole, for a new joint is thereby created in

a construction, the difficulty of which consists in obviating

the debility arising from the constant recurrence of joints.

Great attention should be paid to this, especially in 'the

quoins of buildings, in which half bricks most frequently

occur ; and there it is not only of consequence to have the

greatest degree of consistence, but the quarter bricks used

as closers are already admitted, and the weakness con-

sequent on their admission would only be increased by the

use of other bats, or fragments of bricks.

Another mode of bonding brickwork, which may be

supposed to hive ansen from the appearance of the ends of

a wall according to the former mode of arrangement (see e

and /, fig. 2), instead of placing the bncks in alternate

courses of headers and stretchers, places headers and
stretchers alternately in the same course, fig. 3. The plans

below this at c and d are of two courses of a 14-inch wall,

with their bond, showing in what manner the joints are

broken in the wall honzontally as well as vertically on its

face. This is called Flemish bond. Closers are also

necessary to this variety of bond ; half bricks also will

occur in both, but what has been said with reference to the

use of them in the former appUes even with more force to

the latter, for they are more frequent in Flemish than in

English, and its transverse tie is thereby rendered less

strong. Their occurrence is a disadvantage which every

care should be taken to obviate. The arrangements of the

joints, however, in Flemish bond, presenting a neater

appearance than that of English bond, it is generally

preferred for external walls when their outer faces are not

to be covered with some composition ; but English bond
should have the preference when the greatest degree of

strength and compactness is considered of the highest

importance, because it afltords, as we have already noticed,

a better transverse tie than the other.

Jo Flcmbh Mr W. Hosking was the first to notice (in the last edition

^^oad of this work) that what is in England called Flemish bond
«'>roa.i ^ unknown in Flanders, and is practised in the British Isles

alone. In Flanders, Hollaad, and RhemsK Germany, which
are bricklaying countries, no kind of bond is found but
what is known in England as English bond. But it has
lately been noticed that the mediaeval brick buildings in
the 'north-east of Germany are worked in Flemish bond, or

as it is there called " cross-bond ;
" and it is also to be seen

at Brussels in work of about the end of the 18th century.
Many of the buildings designed by Inigo Jones in Englard,
and perhaps all of those by Sir C. Wren, are executed in

Flemish bond, which name, it has been suggested, might
have been derived from the word " flemishing " used by
workmen, and thus applied to brickwork as meaning work
better " finished oflF" thsm the other kind.

It has been attempted to improve the bond in thick
walls by laying raking courses in the core between external

stretching courses, and reversing the rake when the course

recurs. This obviates whatever necessity may exist of

using half bricks in the heading courses, but it leaves

triangular interstices to be filled up with bats, as is ehowc
in Plate XX. fig. 4. This represents the pkn of 36-incb

or three-brick wall with raking courses at a, between ex-

ternal ranges of stretchers, and lying on a complete course

of headers, and at 6 a wall of the same thickness herring-

boned , courses of headers would bed and cover this also,

and, in the second course above, the raking or herring-

boning would be repeated, but the direction of the bricks

reversed. It will be seen that the latter demands, m addi

tioD to the triangular filling in bats at the outer ends of

the diagonally placed bricks, half bricks to fill up the

central line of interstices, rendering herring-bonmg more
objectionable in that particular, though it has some advan-
tages over simply raking, or thorough diagonal courses in

other points Neither mode should, however, be had
recourse to for walls of a less thickness than three bricks,

and that mdeed is almost too thin to admit of any great

advantage from it.

Not second in importance to bonding is, that the brick- W»Us to

work be perfectly plumb, or vertical, and that every course lx> «rttc«:

be perfectly horizontal, or level, both longitudinally and "'^ '"''

transversely The lowe.st course in the footings of a brick

wall shroid be laid with the strictest attention to this latter

particular ; for the bricks being of equal thickness through-

out, the sbghtest irregularity or incorrectness in that will

be cirned into the superimposing courses, and can only be
rectified by using a greater or less quantity of mortar in

one part or another, so that the wall will of course yield

unequally to the supenncumbent weight, as the work goes

on, and perpetuate the infirmity. To save the trouble of

keeping the plumb-rule and level constantly in his hands,

and yet to insare correct work, the bricklayer, on clearing

the footings of a wall, builds up six or eight courses at the

external angles (Plate XX fig. 6), which he carefully

plumbs and levels across, and from one to the other. These
form a gauge for the intervening parts of-the courses, a line

being tightly strained from one end to the other, resting on
the upper and outer angles of the gauge bricks of the next

course to be laid, as at a and b, and with this he makes
his work range. If, however, the length be great, the lin«

will of course sag ; and it must therefore be carefully eel

and propped at sufficient intervals. Having carried up
three or four courses to a level, with the guidance of the

line, the work should be proved with the level and plumb-
rule, and particularly with the latter at the quoins and
reveab, as weU as on the face. A smart tap with the end
of the handle of the trowel will generally suffice to make a

brick yield what little it may be out, while the work is so

green, and not injure it. Good workmen, however, take a

pride in showing how correctly their work will plumb with-

out tapping. In work which is circular on the plan, both

the level and the plumb-rule must be used, together with
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a gauge-mould or a ranging trammel, for every course, as it

must be evident that the line cannot be applied to this in

the manner just described. For every wall of more than

one brick thicK, two men should be employed at the same

time, one outside and the other inside ; one man cannot

do justice from one side even to a 14-inch wall.

Bricks should not be merely laid ; every brick should

be rubbed and pressed down in such a manner as to force

the mortar into the pores of the bncks, and so produce

absolute adhesion. Moreover, to make brickwork as good

and perfect as it may be, every brick should be made
damp, or even wet, before it ia laid, especially in hot

weather, otherwise it immediately absorbs the moisture of

the mortar, and, its surface being covered with dry dust,

and its pores full of air, no adhesion can take place ; but

if the brick be damp, and the mortar mobt, the dust is

envi.".jped in the cementitious matter of the mortar, which

also enters the pores of the brick, so that when the water

evaporates their attachment is complete. To wet the

bricks before they were carried to the scaffold would,

by making them heavier, add materially to the labour of

carrymg ; in dry weather they would, moreover, become
dry again before they could be used, and for the bricklayer

to wet every brick himself would be an unnecessary waste

of his time ; boys may therefore be advantageously em-
ployed to dip the bricks on the scaffold, and supply them
in a damp state to the bricklayer's hand. A watering-pot

with a fine rose to it should also be u.sed to moisten the

upper surface of the last laid course of bricks preparatory

to strewing the mortar over it. In bricklaying with quick-

setting cements all this is of even more importance ; in-

deed, unless the bricks to be set with cement are quite

wet it will not attach itself to them at all.

As mortar is a more yielding material, used in brick-

work merely for the purpose of making the detached por-

tions of the staple adhere, by filling up their interstices

and excluding the air, and the object is to produce as

unyielding and consistent a mass as possible, no more
should be used than is sufficient to produce the desired

result. No two bricks should be allowed to touch, because

of their inaptitude to adhere to each other ; and no space

between them should be left unoccupied by mortar which
may produce adhesion. When the bricks at^ a fraction

under 2J inches thick, four courses of bricks and mortar,

or brickwork, are usual y aUowed 1 1 inches in height

;

and if they are fully that thickness, four courses are

allowed 1 1 j inches. The result of thick beds of mortar
between the bricks is, that the mortar is pressed out after

the joint is drawn, on the outside, in front ; -and being

made convex instead of slightly concave, the joints catch

every drop of rain that may trickle down the face of the

wall, and are thus saturated ; the moisture freezes, and in

thawing bursts the mortar, which crumbles avcay, and
crefites the necessity, which is constantly recurring, of

pointing the joints to preserve the wall. The diagram, fig.

6, shows the section of a 9-inch wall, with

the joints on the side a as drawn, and on
the side b as bulged, in consequence of the

quantity of mortar in them yielding to the

weight above. This, too, is in addition to

the inconvenient settling, which is the con-

sequence of using too much mortar in the

beds. In practice, bricklayers lay the

mortar on the course last finished, and
upread it over the surface with the trowel,

considering that it will fill the space between the bricks of

that, course, in addition to what they may have placed in

the edges of the outside joints ; but the mortar ought
not to be so thin as to fail into the joints by its own
weight ; «o. unless they press it down, half the height of

T\g.6.

the space between the bricks remains unoccupied, and the
waU is consequently hollow, incompact, and necessarily

imperfect. To obviate this, it is common to have thick

walls grouted in every third or fourth coarse ; that is, (

mortar made liquid, and called grout, is poured on and
spread over the surface of the bricks, that it may run
in and fill up the joints completely. This, at the best,

is but doing with grout what should be done with
mortar ; and filling or flushing up every course with
mortar requires very little additional exertion, and is far

preferable. It also assists in making the house warmer
and drier, by preventing the passage of wind or damp
through the joints.

All the walls of a building that are to sustain the same WiPs ic

floors and the same roof should be carried on simultaneously ; s>=i camM
under no circumstances should more be done in one part '^P ^"^

than can be reached from the same scaffold, until all the
*'""'

walls are brought up to the same height, and the ends
of the part first built should be racked back, as at a 4,

Plate XX. fig. 2, and not carried up vertically with merely
the toothing necessary for the bond, as at a 6, 6g. 3.

Brickwork should never be carried on in frosty weather, F"-"
nor even when it is likely that frost will occur before the

walls can be covered in or become so dry as not to be

affected by frost. Covering an unfinished wall with a

thick layer of straw when frost may supervene is a very

useful precaution ; and on the slraw weather-boarding should
be laid, to prevent access of moistura from rain or snow
Merely wet weather may be guarded against by following

the directions given above as to flushing every course of

the work well up with mortar, so that no interstices be

left into which water may insinuate itself, and by covering

the walls with boards to act as a coping when the men are

not actually at work on them ; the joints in the face of a

wall that is not to be plastered in any way should be pro-

tected in this manner with great carsi

After the footings of a wall (above noticed) have been Diiip-

brought up to the level of the finished surface of the •'"'j'

ground, or to the underside of the joists of the lowest floor,
'^'""

there shotild always be introduced a damp-proof course,

intended to prevent that rise of damp from the soil in the
brickwork which is the cause of so much disflgtiremeDt

andinjnry to buildings. This damp course is formed in

various ways, as a layer of asphalt, or asphalt canvas, or

some similar material. One of the best and most usual,

as the materials are always yu,i,,

at hand, is formed of two
courses of slates, well break-

ing joint, and set in cement.

Another is Taylor's or Jen-

nings's patent stoneware damp
course, which being pierced

horizontally admits air to the

space under the floor and thus

ventilates it.

Where the ground would

come against the walls of a

basement story, it is requisite,

in order to keep them dry,

cither to form an open drain

or area, or to make what

is called a dry area. This is

done by building up against

the soil a thin wall of brick-

work not less than 8 inches

from the main wall, and either ' .'
"

straights or curved, and covering it over above the groUnll

with stone or slate, as in fig. 7. Thus any water coming
through the thinner wall falls down, and is conveyed away
or soaks through the bottom. This thinner wall requires

D17 ftrea.A
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support from the mam — , und the cavity h:;3 to ba

ventilated,

partition Besides the outer or maid walls of a house, there are
Wilis. interior walls, or partitions as they are called. These lu

largo structures are always executed in brickwork ; in

smaller ones they are usually cunstructeJ of timber
; and

these timbers are often filled in between the uprights by

brickwork formed of bricks laid flat or on edge according

to the thickness of it. A plate of wood is occasionally

introduced to strengthen the work, which is then plastered

over This is called a brick-nog partition. In many of

the model lodging-houses in London the partition walls

hiive been constructed a half brick in thickness in good

mortar, for the whole height of the building, the floor

joists being fixed against them to steady them,

floi'.ov Another sort of wall consists of two skins of brickwork
•rtib with a few inches between them ; this is called a hollow wall.

The two skins, either both of half a brick thick, or the outer

one of one brick and the inner one of half a brick, are tied

together by iron band-ties at various intervals. These

when straight are sometimes found to transmit the wet

blown through the outer facing to the inner one, so a bend

or loop is formed in the centre of the tie, which throws

off the water. This hollow space tends to make the houses

both dry and warm, but it is said to form receptacles for

insects, <tc An addition to such walls has been lately

made by a series of these looped tics supporting a course of

elates placed not quite vertical but sloping back sbghtly.

The next course of ties is buUt in at such a level that it

Hues the top of this first course of slate in place, and pro-

I'ldes a starting for the next course. Thus, in the heart of

Vie wall there is a coiitinuouj surface of slates, slightly

overlapping at joists and at beds, and so placed that what-

ever moisture blows through the outer skin is not able to

pi^netrate, but will trickle down the slates to the bottom of

the cavity in the hollow wall. This is one of the many
building patents of Mr John Taylor.

KiMriil* A rod of brickwork will consume about 4500 bricks,
»uJ labour though, the number will be a few more or less than this,

twicVwrk
"•'' ^^'^ bricks happen to be below or above the average size,

and as the joints are made thicker or thinner The
quantity of mortar, it is evident, will be affected by the

latter consideration also ; but in London it is generally

reckoned at from ninety to a hundred striked bushels to

the rod, or from four to four and a half cartloads, each

containing about one cubic yard. The labour on a rod of

brickwork may be done on an average by a labourer in four

days ; this, however, does not include making and turning

the mortar, nor scaffolding. Many things will, however,

affect the time in which the work may be perfirmed,
both of the bricklayer and his labourer , the former :an do
one-fourth as much more, at the least, in walls whi ;h are

to be plastered, as in those in which he has to keep the

peqiends and draw the joints, ic, and more in thick walls

than in thin ones ; and the capability of the latter will

(iepeifd, inversely, on the rate at which the former can
proceed, on the distance ho may have to carry the bricks

and mortar to the foot of the ladder, and mainly on the

height he has to carry the materials up the ladder. In
great heights, however, the materials should be hoisted.

Sfof tiliag. Tiling being much less in vogue than formerly, in con-

Eequenceof the better appreciation of the superior qualities

of slate for covering roofs, and the moderate cost at which
slates are now furnished to the builder, it no longer

maintains its separate artificer, but is performed, when it

is required, by the bricklayer. Tiling is for the most
PUio tiiM, part of two sorts—plain tiling and pantiUng. Plain tiles

are simple parallelograms, generally about 10j inches in

length, 6 inches wide, and | of an inch thick ; and each

tile has a hole pierced through it near one end, to receive

the oak pm by which it is hooked; to the lath. The
tiles are laid in mortar and sometunea in tiay, or moss, on
the laths, which in England are of oak or fir, with an
overlap of 6, 7, or 8 inches. The greatest overlap or
smallest gauge makes the securest work, though it does
not present so good an appearance externally as a longer
gauge does ; and it requires, moreover, a greater number
of tiles and laths, thereby adding materially both to the
weight and the cost. The great overlap and the mortar (or

hay or moss) are both necessary to prevent the ram end
snow frooa driving in between and under the tilc^.

especially when of a low pitch. Plain tiling requires the
pitch of the roof to be at an angle of at least 50°, and is

one of the heaviest coverings that can be used, though it is

at the same time one of the warmest The tiles, however,

readily and rapidly absorb moisture, which they communi-
cate to the laths and rafters under them, to the serious

injury of both the latter; and the mortar in which they

are set requires to be frequently pointed, the constant

atmosphenc changes to which it is exposed occasioning it Otber de-

to crumble and fall away in no long time. Terro-metallic smptioDs

tiles are made with projections at the back to catch on the °' ^'"8-

laths, in lieu of pegs. Itahan tiles have been made in

England since about 18-10, and are occasionally used.

They are slightly curved, fit easily one into another, and
have a horizontal indentation across the upper part to

prevent the wind drifting the ram over the head of the tile

They have either wide or narrow vertical rolls. Taylor's

new roofing tiles have a plane surface with slightly turned

up edges at the sides, and a lump on the surface near the

upper edge to prevent the upper tile slipping. The cover

tils is of a similar size and form. They are recommended
as half the weight of the common tiling ; they i^^e about as

light as slating, and may be laid to nearly as flat a pitch.

Pantiles^are parallelograms of irregular surface, straight PantilM

in the direction of their length, which is ISi inches, but

twisted in the transverse section. Measuring the whole

surface across, a tile is 9 tnches wide, but in a right line

from point to point not more than 7, and its thickness is

half an inch ; a small tongue or lip is bent down at one

end from its flatter convexity, on the under side, to hook

it to the lath by, instead of a wooden pin through it.

as in a plain tile. Pantiles are set dry or in* mortar, on

laths. They are not laid side by

side, but overlap laterally as in fig.

8 ; consequently all the overlap

they have longitudinally is 3 or 4-

inches only, or enough to prevent

rain and snow from driving up under

the upper, over the end of the lower

tile ; and hence pantihng is but

little more than half the weight of

plain tiling. It is, however, a much less warm covering fot

\ouses, and is more liable to be injured by violent gales

or gusts of wind than the latter is; but again, it presents a

far more pleasing appearance to the eye Pantiling will not

bear a much flatter pitah than the other. It is greatly

improved by being pointed on the inside with Ume and hair.

Sometimes, indeed, the whole of the work is, as we have said,

set in mortar ; but this mode has disadvantages to which

pointing internally is not liable, and its superiority in other

respects is questionable. In both pan and plain tiling large

concave tiles are used to cover the hips and ridges of a

roof. These are not generally made to_ovcrlap each other

in any situation, but are set in mortar, and fastened with

nails and hooks fitted for the purpose, and driven into rhe

woodwork of the roof. In addition to these an ornamental

ridging or cresting is often introduced. A variety of

patterns !"" »iow made for this purpose. Another form of

Fio. 8.—PantUiog.
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pantile very useful for common purposes is the Britlgewfiter

tile ; it is rather wider than the common tile and has a

double roll, being about 1 C t inches wide and 1 4 inches long.

As plain tiling is heavier than slating, the plates and
rafters of the roofs have to be made stouter than is neces-

sary for slates, consequently the expense of the roofing is

added to, supposing that the same thickness of wall be suffi-

cient. The tile also imbibes one-seventh part of its weight

or about 5 oz. of water in ten minutes, and takes many
days to dry again thoroughly, this necessarily tending to

deteriorate the timbers.

When the top of a brick wall is not protected by a roof,

it must be covered or coped in some manner, or it will soon

be destroyed by the weather. Sometimes this is done by
means of a course of bricks set across it on their edges in

cement, and called a barge course, but it is a very imperfect

covering, for water will trickle down the face of the wall

on both sides, as the coping brick can be no longer than
the thinnest wall is in thickness. Two double courses of

plain tiles may be put side by side under the barge course,

making a projection over each face of about IJ inch, as

shown in fig. 9. This is much better than the bargo

Bection. Elevations.

Barge course.

Tile creasing.
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pressure, are tnemseives opposea to me back of the

same joints, so that ita power of resistauce is made equal

to that of the bricks themselves, except at the ends
;

which, in such works as we have supposed, are remote, and

may be protected by the use of cement in their joints,

whilst mortar is used in the rest. Rough arches are those

in which the bricks are roughly cut with an axe to a wedge

<orm, and are used over openings, such as doors and

wiudows, when the work is to be plastered on the outside,

or m plain back fronts, outhouses,'garden-walls, etc., when,

bowever, they are neatly pointed with what is called a

luck or tucked joint. Semicircular and elliptical arches

are generally made plain, or without cutting the bricks

;

but arches composed of a smaller segment of a circle

(vulgarly and technically called scheme arches), if not

gauged, are cut or axed. Very flat arches are distinguished

by the term camber, from the French eambrer, to round

like an arch. It is arches of this kind which are generally

employed over windows and doors in external work, and

they too are either cut or gauged. Gauged arches are

composed of bncks which are cut and rubbed to gauges

and moulds, so as to form perfectly fitting parts, as in

masonry. Oaugiag is equally applicable to arches and to

walhng, as it means no more than the bringing every brick

exactly to a certain form, by cutting and rubbing, or

grinding it to a certain gauge or measure, bo that it will

exactly fit into its place, as in the finer works of masonry

Gauged brickwork is set in a putty instead of common
mortar, but it ii . seldom used except for arches in the

fronts of houses, ic , which are to be neatly finished.

These are for the most part straight, and are generally

from 11 to 12 inches in depth, or the height of four

courses of brickwork. Their value as arches will be best

understood by reference to the diagram, fig. 7, Plate XX.,

by which it appears that all the inatenal between the soflBt of

the straight arch or head of the opening b c, and the dotted

line fc/c, 13 useless, the intrados or soffit of the really

efficient part of the arch being at that dotted line itself.

This IS the arc of an angle of 60°,— its chord, the width

of the opening, being the base of an equilateral triangle

constructed on it, and the joints are the radii of a circle

whose centre is at a. h d and c t, the continuations

of the sides of the triangle or radii a b and a c, are

technically termed the skew-back of the arch. Sometimes
the arc m made under a more acute angle, in which cas»

the skew-back is less, that is, the external angles c b d
and b c c are less obtuse ; a smaller unavailable portion of

the arch la thus left between the arc and its chord, but

that portion is less securely retained under the flatter,

segment, because the joints or radii diverge less, or are

more nearly parallel. These gauged arches being, as they

for the most part are, but a half brick in thickness, and
not being tied by a bond to anything behind them—for,

indeed, almost the whole, if not the whole, of their height

IS occupied behind by the reveal and the wooden lintel

—

require to be executed with great care and nicety. It is a

common fault with workmen to rub the bricks thinner

behind than before, to insure a very fine joint m front.

This tends to make the work bow outwards ; it should

rather be inverted, if it be done at all, though the best

work is that in which the bricks are gauged to exactly the

same thickness throughout. The same fault occurs when
a gauged arch is inserted in an old wall, on account of the

diflBculty of filling up with cement the space behind the

bricks. Fig. 8, Plate XX. is a transverse section of fig. 7,

»nd the gauged arch, lintel, etc., in it show the total discon-

nection of the gauged arch with any surrounding brickwork

to which it might bo bonded. The absurdity of construct-

ing arches circular on plan, especiaUy in a thin unbonded
»hell of bricks, is so clear as hardly to reouire notice.

4— ii

It is generally neld that nothing but its own components
should be admitted into a brick wall, except what isi

absolutely necessary for its connection with the other parts

of a building, such as wall-plates and wood-bricks (and
that these should be avoided as much as possible), tem-

'

plets, lintels, <tc. Wall-plates are applied to receive the

ends of the joists, and distribute the weight of the floor to

which they belong equably along the walls. If the joists

tailed singly on the naked bricks, their .thin edges would
crush those immediately under them, and the rest of the

brickwork would escape immediate pressure altogether.

Wall-plates may be avoided by the use of framed floors,

which are carried by a few large beams, under whose ends
stout pieces of timber or stone, 2 or 3 feet in length,

are placed These supports are intended, like a wall-plate,

to distnbute the weight over a considerable part of the

wall, and prevent the necessity of placing the beam on the

naked friable bricks, and are called templates. As bond
timbers and wood-plates are now interdicted by the Build-

ings Act in London, the joists have to be tenoned into

trimming joists tamed by brick, stone, or iron corbels.

'

Lintels are used over square-headed windows and doors, Lintel«.

instead of arches in bnckwork. They are useful to pre

serve the square form and receive the joiner's fittings, but

they should always have discharging arches over them, and Discharg.

should not tail into the wall at either end more than a few '"E »f<;bei

inches, that the discharging arch be not wider than is °^"
"'*''"

absolutely necessary. Fig. 9, Plate XX, indicates the ele-

vation of the inside of part of an external wall with a

window in it, and shows the liotel over the opening with a

discharging arch over it, and wood-bricks under its ends,

GO the jambs of the opening. Discharging arches should

be turned over the ends of beams, and templets also, as in

fig. 1 0. They may generally be quadrants of a circle or even

flatter, and should be turned in two or more half bricks

over doors and windows, and other wide openings, but
over the ends of beams they need not be in more than one Wood-

half brick. Wood-bricks are used to prevent the necessity '>'''^''»-

of driving wedges inio the joints of brickwork to nail the

joiner's work to. They are pieces of timber generally cut

to the size and shape of a brick, or portion of one, and
worked in as bricks in the inner face of a wall, where it is

known the joiners have occasion for something of the kind.

This IS principally in the jambs of the windows and doors

for their fittings, and along the walls, at proper heights, for

the skirtings or wainscotting, as the case may be The
use of bond timbers in brick walls is objectionable because Booil

of their liability to shnnk and swell, to decay, and to ''"" ''

be set on fire; and in England the use of timber lu

'walls has, siiice the extension of the manufacture of iron

in these countnes, been in a great degree superseded by
that metal in the form known as hoop iron. Thin and Hiop iroe

narrow strips of this metaLare laid in the l)ed joints of

mortar, at intervals more or less frequent according to the

nature and character of the work, with the best effect in

respect of compactness and -consequent strength. An
improvement on the straight band has been introduced by

Mr Tyerman, whereby a notch is made and the tongue

bent down, which coming at each hollow of the bricks

tends to afford a better hold ou the mortar.

It will be generally found that a brick wall built with Bni,» xcd

mortar and faced with ashlar has settled inward to a ^^^'^'

less or greater extent, as the wcrk has been more or less

carefully performed. Indeed, in the nature ef things it

cannot be otherwise, unless the brick backing be worked

in some cement which sets and hardens at once ; for the

outer face is composed of a layer of unyielding material,

with few and very thin joints, which perhaps do not occupy

a fiftieth part of its height, while the back is built up of

an infinity of small parts, with fully one-eighth its height



466 BUILDING [brickwork.

of joints, which are composed of mEterial that must Imth

yield to pressure and shritrk in drying. Some part of the

ill effect attendant on this is obviated by the bond-stones,

which tail in or run through the wall, and tend to keep

the discordant materials together ; but still much of it

remains. And besides this, the internal or cross walls,

which have no stone in them, will either settle down and
shrink away from the external walls, or drag them inward,

as they happen. to be well or ill bonded or tied. For
these reasons, brickwork built in this manner with masonry
should be executed with exceedingly well-tempered mortar,

made with no more lime than is absolutely necessary to

cement the particles of sand together, and the sand again

Xo the bricks, worked as stiff as it can be, and laid in as

thin courses as may be to answer the purpose required of

it. Above all, work of this kind must not be burned, hut

allowed time to dry and shrink as it goes on. In some-

large edifices the brickwork is earned up and com-
pleted, and alter a sufficient time has elapsed for the work
to have settled, the ashlaring is carried up and worked
ID nith the bond stones «et m the brickwork lor the pur-

pose

Oisclnrg. Discharging arches over vacuities having been disposed

Qg irches of incidentally, we have now only to speak of them under
openings, in which situation their use is to distribute the

superincumbent weight equally over the substructure, or

along the foundation aa the case may be. For this purpose

the arch is inverted, as shown in fig. 4, Plate XXI. , and

by means of it the weight brought down by the piers is

carried along the footings, which are thus equally borne

upon throughout their whole length. Arches of two half

bricks are indicated here, that being sufficient for ordinary

purposes, and to develop the principle ; in large and heavy

works, arches of three half bricks, and even greater may be

judged necessary. Any arc between a quadrant and a

semicircle may be used with advantage ; but an arc of less

than iti" cannot be recommended for the inverted dis-

charging arch under piers. Arches require abutments
whether they are erect or inverted, this is often forgotten

when inverted arches are used.

Chimn:Ti Not the least important part of the bricklayer's art is the
und Bum. formation of chimney and other flues. Great tact is

required in gathering-over properly above the fire-place, so

es to conduct the smoke into the smaller flue, which itself

requires to be built with great care and precision, that it

be not of various capacity in dili'erent parts, in one place

contracted to a narrow straight, and in another more widely

expanded, and so on. There is now often introduced at

. the level of the mantel, a plate with an opening in it

Chimr 7 through which the smoke ascends. This, which is called a
tiopf-'i chimney-hopper or chimney lintel, is very useful not only to

ensure the proper gathering of the flue, as the brickwork

of the flue is formed at once upon it, but as a substitute

for the usual register, and it abo renders needless the usual

iron chimney bar required to support the breast It is

absolutely necessary that flues be of a certain magnitude,

but the bore should be regulated by the size of the fire-

place, or rather by the quantity of smoke to which it is

required to give vent. For large kitchen fires it is con-

sidered best to have two flues.

Practical men differ as to whether a tapering flua, or an

enlarging flue is best for carrying away smoke. They are

UBually made of one size throughout. Of late years

cylindrical earthenware tubes have been used with advan-

tage, and of a smaller boro than the common 9-inch by
H-inch capacity. With glazed tubes it has been found

that the soot falls down with thunderclaps and other strong

fugettinj. vibrations. Flues of brick arc plastered or pargetted with

9 mortar in which. a certain proportion of cow-dung is

mixed, which prevents it from cracking and peelioK oft with

the beat to which it is exposed. The part brought out info
the room from the wall, and over the opening, is called the
breast. The flooring in the opening is called the hearth,
fig. 8, Plate XXI. , it is set on the bricks or stones of the
wall, and is usually of stone, although cement and iron

plate are sometimes used. The slab is that part of the
floor of a room which is unmediat'ely before the fire-place,

and along the extent of its front. In basement rooms,
this slab IS supported by a brick wall brought up from the
ground ;

but in upper rooms the slab is supported by a flat

half brick arch called a brick trimmer, which is turned from
the chimney breast under the hearth on one side to the
trimmer joist on the other, which is generally made some-
what thicker than the other joists for this purpo.ie. The
chimney-piece which comes in front is fixed by the mason
after the carpenter's work is done.

The plate above mentioned assists in ensuring a proper Ctuwj oi

draught to the flue, and preventing a smoky chimney. ^t'O^J

These are frequently caused by want of sufficient air to feed
''"""'•"

the fire, which must be supplied from the room itself or by
a tube brought from the outside of the building. Another
ciuse of smoke is too short a funnel, especially if the flue

be a large one, as formerly built for sweeping by boys.

Every fire-place must have its own flue. Other causes

are— one fire overpowering the other, when there are two
in one large room, or two rooms communicating by a door-

way, or when the tops of chimneys are commanded by
higher buildings, or by a hill, so that the wind sometimes
Wows almost perpendicularly into the tops of the chimneys
that lie in its way and beats down the smoke. A down-
draught IS usually produced by the difference of the exter-

nal atmosphere from that in the room ; this often brings down
the smoke of a neighbouring chimney ; it can occasionally

be obviated by raising one of them, or by fixing on it one

of the exhausting pots now manufactured for the purpose.

The bad construction of fire-places is another cause of

smoky chimneys, the throat being too large for the fire.

We shall not attempt to describe the many patent and other

inventions submitted for curing' these nuisances, but what

13 known as Billings's terminal must be excepted. It con-

sists of a low conical top about a foot high, placed on

the flue, and screened on each side by a terra-cotta baffler,

rising somewhat higher than the pot ; the wind striking the

former is thrown upwards and assists in extracting the

smoke ; the latter prevents the smoke of one flue being

blown down the adjoining ones in the same slack. Tie
common terra-cotta pot with louvre sides is also useful an i

ornamental.

Brick and tile paving is performed by the bricklayer p

Bnck-paving is either flat or on edge, in sand or in mortar b

or cement. Brick fiat-paving in sand, that is, with the

bricks laid on their broadest surfaces, and bedded in ana

on dry sand, is very slight and fragile, and bnck flat-paving

set and bedded in worUiT is very little better ; for if the

soil on which the paving is laid be light and sandy, the

bricks are easily displaced by being pressed unequally
;

and if It be clayey it will probably be moist, and the thin

porous brick absorbing the moisture, will generally becom"

saturated, and present a damp unwholesome floor. Pavin/

with bricks on their edges, however, forms a much bettei

floor, and is preferable to a stone paving, if the latter be

laid on the ground without the intervention of footings.

Brick-on-edge paving in sand is generally used in beer

cellars, pantries, dairies, stables, iic, as its numerous open

joints allow wa.sted or discharged fluids readily to escape

;

and it is both cool and dry under ordinary circnmstancee.

In mortar or cement, bricks on their edges form a sound,

dry floor ; the smallness of the surface exposed by each

bnck in this manner leaves them, of course, less susceptible

of partial pressures, and the depth from the soil to tb*
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tal and
'^^her tiles.

Fio. 14.—Paving of

Dutch CUukera.

Sowers.

surface ia such that damp rarely shows through. The
paving brick diflfers from the common brick only in thick-

ness, its dimension in that direction

being rather less than 2 inches, in-

stead of 2^ inches, and in being

raiher harder and more compact.

'Dutch cUnkers are paving bricks,

smaller and much harder than the

English, and of a light yellow colour

;

they are C inches long, 3 inches wide, and 1^ inch thick,

and are always set on edge and herring-boned, that is,

instead of being placed in parallel lines, they are set at

right angles to each other, as in fig. 14, yet with a perfectly

even face. Paving tiles are made 9j inches and Hi inches

square, though they are called 10 inch and 12-inch or foot

tiles respectively, the former being 1 inch, and the latter Ij

inch thick ; they are set in courses, as stone paving would

be, the alternating courses breaking joint. A sort of tiles

called terro-metaliio are manufactured for stabling and

similar purposes. >

Here may be mentioned the extended manufacture of

ornamental tiles. The tUes formed in intaglio and ena-

melled, similar to those used by the Moors in Spain, have

enabled the architect to brsak through the monotonous

surface of brick buildings, and to introduce ornamental

forms and. colour without the necessity of resorting to

plaster and stucco. From the geological position of London

and many other towns, bricks must always be the prevailing

material for building purposes ; such means, therefore, for

the safe introduction of colour and ornament are especially

desirable and should be carefully studied. With this, too,

has come the extended use of ornamental brickwork by the

introduction of moulded bricks of all forms, and of many
colours, together with a material of a like nature, by which

decorative work of a more ornamental character can be

obtained, namely terra-cotta, or prepared clay moulded or

wrought and then burnt in a kiln. Tiles as above referred

to are made for mosaic and tesselated pavemeuta in flain

colours (some being enamelled), for halls, footways of land-

ings, conservatories, &c., also glazed tiles for hearths, and

white and toned tiles, with the encaustic tiles of many
colours, for walls. The former are manufactured of all

sizes, BO that by the combination of certain forms and

colours an endless variety of patterns are obtainable. For
pavements they require to be carefully set in cement on
concrete, and in cement on walls.

1 Sewers and drains which are not cylindrical shotild be

built with concave bottoms; this keeps the stream more
together, ami enables it the better to carry its impurities

along with it, whereas a f^a^bottomed drain offers a large

surface for the particles of soil to attach themselves to, and
the stream of water being more scattered is less efficient

in force. Drams iiuar houses, and in other places where it

may be necessary to open them at any time, may be of the

form of which a, fig. 1, Plate XXI. is a section, with a

flat covering of stone paving, or large paving tiles, set and
jointed with cement. Oun-barrel drains, of 9-inch or

12-inch diameter, as at o, are the best in exposed situations,

because they are the strongest ; but as there is no mode of

cleaning, if they are too long to be raked, but by breaking

them up, they should not be employed except with a con-

siderable fall and a frequent or constant stream of water
through them, as from a pump trough, rain-water trunks,

&c. They are constructed on a barrelled centre of wood,
which the bricklayer drags on as he advances with his

work, finishing as he goes. No drain should have an
inclination or fall of less than one-quarter of an inch to a
foot ; and where the stream is infrequent and dull, as

much more would be a great advantage. Large sewers,

which are accessible from the ends, or from side entrances,

.^ructions, ar«

as in fig. 15.

Fio. 16.—Section of

Sewer.

for men to clear or remove any acciaentai .„

best made circular, elliptical, or egg-shaped,

The last two shapes are generally

preferred, because in proportion to

the capacity the height is greater.

The form in fig. .15 maintains the

greatest possible depth with a small
quantity of fluid, and combines this

qualification with those of great

strength to resist external pressure

and large capacity with a given

amount of materials. The form
shown at c, fig. 1, Plate XXL, is now
disused, though it was long advocated for sound work-
manship and regular joints. A rate of fall of I in 120,

or 1 inch in 10 feet, is desirable, although less will suffice

for a main sewer.

Pipes or hollow cylinders of well made and well-burnt Pipe

glazed stoneware form the most efficient house-drains. ^'"'^

Such pipes are put together with great accuracy with

sockets, so as to fit spigot and faucet fashion ; movable
tops are provided so as to give access to them at any part

required, without taking up aod relaying the drain from
one or other of its ends, as was so often the case with the

old brick drain Proper bends, junctions, syphons, ic, are

also made of the samo material. In using pipes for drains,

it should be borne in mind that a little larger than large

efiough is better than the reverse of this. No pipes should
be laid down for a house-drain of less bore than 6 inches,

nor should earthenware be used for drains requiring a
greater bore than 12 inches, the material is too weak to

allow of more, and the material is not strong enough to

stand more than a dead pressure. Glazed stoneware pipes

are also employed for small sewers in side streets, or to

take off the collected soil and water from a short row of

houses into the main brick sewer, and thence to a water-

course or to a reservoir of a main drainage scheme.

Id building drains it is of great importance that proper Tnpi,'

traps should be constructed to prevent the ascent of foul

air and the passage of vermin. At eveiy sink there should

be a bell-trap, and a well-trap within that, or near the

hither end of the drain. Suppose a drain leading from a

kitchen or scullery to the common drain of the house, in

which it meets that which may come from the water-

closet and other places. The bell-trap in the sink itself

will prevent the return of smell when it is constantly in

use, but it is liable to be left out, broken, or otherwise

injured, or it may become dry by evaporation ; it is,

therefore, necessary to have a trap not so liable to such;

ordinary contingencies. Let a well be made.18 inches or

2 feet irv diameter, square or round, and 2 feet 6 inches or

3 feet deep, across and below the level of the drain, x
shown in plan, fig. 2, Plate XXL, and in longitudinal

section, fig. 3; it must be built around with brick in

cement, and be plastered on the inside with the same
material, which will make it capable of retaining fluids.

Uprightly across this well, and in the transverse direction

of the drain, must be placed a sound piece of paving stone,

so long that its ends may be inserted in the sides of the

well, as shown in fig. 12, and so wide that its upper edge

shall touch the covering of the drain, and that its lower

may reach 6 or 9 inches down into the well below the

bottom of the drain. Mortar or cement must prevent the

passage of air between the upper edge of this trap-stone:

and the cover of the well and drain, and the trap is com-

plete. The water coming from the sink flows along the

drain from o to 6 (fig. 3), where it falls into the well,

and filling it up to that level it flows on again from c in

the direction of d, to the cess-pool or common sewer from

which, however, no smell can return ; for the trap-stone
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t, the lower half of which is thus immersed in watar, com-

plately bars the passage. It is evident, however, that if

the well should leak the water m it may fall below the

lower edge of the stone, and the efficiency of the trap be

destroyed , but if it be made perfect m the first instance,

there can be no danger of any mconvenience that a bucket

of water thrown into the sink will not cure. It is from

the drying up of the fluid in water-traps that uninhabited

houses are so frequently offensive. These weU-trap8

form an effectual bar to vermin, and they may, therefore,

he advantageously placed at the entrance of water-closet

drains, to prevent rats from getting at the soil-pipes, which

they will gnaw and destroy if they can get access to them.

Internal drains, or those which go through a house, should

always pass under the ddorways if possible, in external

walls at least. If, however, circumstances should render

it absolutely necessary that a drain be taken through a

wall, an arched ring or bull's eye should be made for it to

pass by
V^cdi i- Ail the traps to the drains should be ventilated, as well
^"*- B9 the head of the drain itself, by a tube carried up to the

top of the house, and away from any opening where tbe

foul air could be blown into any of the rooms. The
tewers should also be ventilated, if not by the gully or

Bide gratings, then by a grating placed over them in the

centre of the roadway There have been numerous sugges-

tions for ventilating shafts in the lines of n>ain drainage,

but nothing beyond a tall lamp-post has been earned out,

and no doubt this is sufficient.

Cta.spooU In country houses where the drainage is used for man»re
•0.1 tcokt to the gardens or land, the drain from the closets may be

led into a brick or iron tank or cesspool, the surplus

water being earned off by an overflow drain. Cesspools

are strongest if made cylindrical, and should be bricked

round and domed at the top, with a manhole in it for

access, which should be fitted with a stone, having a ring

ID it by which the stone can be raised. But whether they

are made to retain fluids or not is not a matter of conse-

quence, if they be placed in a secluded situation, where, if

the object be not to get rid of the waste, there is seldom,

at least, any desire to retain it In towns and cities

where the common sewering is as complete as it ought to

be, and water-closets are used insteaa of privies, cesspools

are unnecessary, as the soil becomes so much diluted by

the water that goes down with it. that it flows readily

enough through the private drains to the common sewer,

and so on with the rest, to the common receptacle. Some-
times, iniieed, it may be found necessary to clean out the

well-traps before described, but this cannot often occur.

Galvanized tanks are occasionally used in some parts of

the country, with pumps attached, by which the sewage

can be rendered available for the garden. Earth closets

on Dr Moule's system, or the cinder-sifting ash closets, are

valuable for preventing the waste of an important manure.

For workmen's cottages in large towns and villages they

must be of great service, but whether they are adapted to

a town house, or are apphcable on an extensive scale for the

relief of town drainage, is a question which still remains

unsolved.

The principal publications on Brickwork are is follows :—Mason,
MechanicJi Extrnses, 4to, 1682 ; Langley, London Prxca of End:-
UtyeTi' fVork, &c., 2d edition, 8vo, 1750 ; Sannders, Observations on
Brick Bond, 8vo, 1805. and reprinted in vol. i, of the Civil Engineer
and Architect's Journal, 1838; Elmes. FMtndations, 8vo, 1808;
Nicholson. ArchiUdural Dictionary, 4to, 1819 ; Davy, Construc-
tion of Foundaticms, 8vo, 1839 ; Dempsey, Builder's Ovide, 8vo.

18B2. The foreign publications arc mostly comprised in the list at

the end of the Mason-work. For Ornamental Brickwork, see Degen,
Constntctions en Briques, 4 to. no date , Essi'nwein. Norddeutsch-
lands Backstein Ban tin MittelcUtcr, folio, 1863 ; Runge, Kssai sur
Ics Vonafrucliomt r-ii Prujucs en Italie, folio. 1849 Street, Brick and
yarble Archxteaure in Aaly. Svo, 1865.

Mason-Work.

The word mason is derived direcilj from the French
mai;on, which signifies indifferently a bricklayer or mason.
Du Cange attributes the origin of the word to the low
Latin macena, a wall, but a more prcbable denvation is

that from the old German meizan. to cut. Among uur-
selves, at present, we reckon three sorta of artificers

—

rubble or ragstone masons, freestone masons, and marble
masons. This last branch, however, is rather that of the
carver or statuary. The art of working or reducing stone
to the proper shape for the mason to set, \.e., to place them
m the walls, &c., has generally been called stone-cutting,

and depends very much on the nature of the stone for its

details. Stone masonry is the art of building in stone.

The mason's tools consist of a handsaw, for cutting soft Tool*
stones

,
a drag, which is a flat piece of iron wherewith to

finish its surface , chisels and gouges for forming mould
ings, gauges and moulds for sinking them to the proper
foiras; a mallet, chisels, tools, end points for working the
harder stones ; a level, a plumb-rule, a square, a bevel, with
rules of various sorts wherewith to try the surfaces in the

progressive stages of the work. Granite is brought to a face

by the scabbling hammer or granite axe, and the operation

is called nidging. In rubbed work a surface is obtained

by smoothing it with sand or gritstone. Marbles are

polished by being rubbed with the gntston then with
pumice-stone, and lastly with emery powder.

Rubble walls are scaffolded with single, and ashlar- Scaffcldiog

fronted or other gauged stone walls with double-fronted

scaffolding,—the former tailing one end of the putlocks in

the wall, and the other having an inner row of standard

poles, and ledgers parallel to the outer, making the scaffold

entirely independent of the wall. In some places, however,
it IS the custom to dispense altogether with an external

scaffold in building stone walls, particularly with gauged
stones. With light and plain work this may be done
without much inconvenience or retardation , but if the

work be heavy or delicate, considerable delay and incor-

rectness result. Sometimes the finer work, such as that

to mouldings, flutes, and foliate or other enrichments, is

merely boasted or roughed out before the stones are set, and
finished afterwards, but this can be done well only from a

secure floor or scaffold on which the workman may feel he
can move freely and surely. For large and elaborately

decorated structures, such as a public building, a me-
chanical scaffolding has to be erected, by which some
economy is effected through diminishing labour, or some
emergencies met attendant on the works themselves.

Where the face of a .stone is worked m the shop and may
have some weeks or months labour on it, it becomes a

valuable work worth careful handUng. Hence the old-

fashioned kind of scaffolding, of poles and ropes, has been
much superseded by the so-called whole timber or framed
scaffold, with its tramway and crab engines aloft. It is

usually formed by laying square timbers on the ground to

receive similar uprights, which are secured by iron ties to

it , on the heads of these are placed horizontal timbers,

which are also secured to the uprights, and the whole is

kept from changing position by timber struts and braces.

On these another range may be erected, and so on to the

required height. Tramways are placed on it, and a travel-

ling crane, worked by hand labour or by steam, raises the

heavy weights, carries them to their places, and «t once

deposits them in the work with great ease. By the use of a

steam-lift, with a long arm to reach many feet above it, en
the first stage of the frame scaffold, no other scaffold is

necessary except a slight one for the use of the workmen
to set the stone. The clock tower at the Houses of

Parliament was built by a scaffold formed of two timbers.

I
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«ach 2 feet 3 inches deep and l-l mches wide, running

across from side to side, on which rails were fixed to cany

a travelling platform of the whole width which went the

reverse w?.y. To one side of the first named timbers was

suspended a platform .which carried the machinery for

raising the materials from the bottom up the central shaft

;

they were then raised on to the traveller which carried them

at once to the required spot for fixing. When a certain

height of work had been done, the huge timbers were

raised by sis screw-jacks working together, and rested on the

new wall, the jacks being removed and prepared for another

raising when necessary. The Victoria Tower was erected

on a somewhat similar principle, but having two travellers

working upon a circular tramway on a strong trussed

framing, the ends of each secured to a central drum. To

raise the materials a strong under-trussed parallel framing

was formed on one side, which brought them up on the

outside of the tower. " , -^ ^

Stonts -used in Building.—It may be useful to give a list of the

stones principally used in building, according to their geological

formation, with some practical remarks upon each.

Of igneous rocks of volcanic origin, the varieties which are used

on the continent of Europe are those light stones called tufa and
'

pumice, and the stono called peperino. The two former were

ixtensively employed by the Romans in the filling in of vaulting,

on account of their great lightness. The latter stone, which ii

obtained in large quantities near Rome, was used by that people

extensively, particularly for substructures, being obtained in large

blocks. Of the second division of igneous rocks, the trappean,

porphyry and serpentine have been used, but chiefly tft ornamental

coloured stones, and have been generally classed aa marbles. Of
the third division, the sicpnsilicaUd rocks, granite aJOne is now
extensively employed, not only in engineering works, but in public

buildings and dweUings. It is got from the quarries by splitting

the blocks with wedges, and is so hard that it cannot be cut by any
ordinary saws. It has to be worked first with lar^e hammers, and
then reduced by pointed chisels, and consequently is very expen-

iive in building. Machinery is used very largely in cutting and
also in polishing it. Some very good specimens come from Corn-

wall and Devonshire, but by far the best are from Dundee and
Aberdeen. A variety of the latter, called Petcrheadgranite, is only

to be equalled by the finest Oriental granites. The Kingstown
granite from near DubUn is much used locally.

Of Ihe aqueous rocks, mechanically farmtd, and of the arCTXaceotu

Tarietiea, gravtl is used for concrete, and sand in making mortar.

Sandstones and gritstones are very extensively used. These are

either laminated, aa the York stone, used generally for -paving,

as it can readily be split into large surfaces of small relative thick-

ness, or compact, as Old Red Sandstones, which stand very well in-

ternally, but perish sadly with the weather, as may be eeen at

Chester Cathedral. The New Sandstones, the best of which is the
Calverley stone got near Tunbridge Wells, are ea^y quarried, but
If sawn, the wet saw and sand must be used. The finer grained
compact sandstones, which are comparatively free from iron, and
form very good building-sttmes, are very numerous. Such are the
Bramley FslI, used for bridge copings, plinths, &c. ; the Park
Bpring, Elland Edge, Whitby, and others, all in Yorkshire ; the
^HoUington in Staffordshire ; the Mansfield in Nottinghamshire

;

and the Minera quarries at Wrexham. A bed of the last is much
used at Chester and Liverpool for building purposes, and it has just
been introduced into the London market, for which cit)- it is

thought it wUl be very eligible, on account of its lasting qualities
;

it has been also used at the National Safe Deposit Company's
offices in London.— Scotland can boast of some of fhe finest quarries
of sandstone, the best, perhaps, being the Craigleith, much used at
Edinburgh. The College, courts of law. Register House, Custom-
house, Royal Exchange, National Monument, and many churches
and private residences there, are built of this excellent material,
which haa also been extensively exported to Hamburg, Altona,
Gothenburg, and other places. Humbie stone has alto been much
used, both at Edinburgh and at Glasgow, where it forms tho Hoyal
Exchange and Royal Bank ; it is easier to work than Craigleith.
Glamis is also a fine sandstone ; the castle there, as well as those at
Inverquharity and Cortachy, and Lindertis House, are built of this
materiaL In Fifeshire, at CuUalo, are quarries whence the stones
for the monument to Lord Melville at Edinburgh, and that to
Lord Nelson at Yarmouth, were obtained.. In addition to beauty
and durability, these stones have the merit of being capable of re-

ceiving the finest and smoothest forms from the chisel of the work-
man. Another class of sandstones are commonly called Jtrtstones,

Rs they endure the action of fire better than most others. Of these
the best knowii is the Reigate stone, which is the principal material

used at Wmd.ior Cas'.lo, Harpptcn Court, and in many old buildings

round London. Tiie Minera stone already mentioned ia another.

Of mechanically-formed aqueous stoTies classed as argillaceous, the Clunrr,

Clunch only is used in building. It may be seen in Ely and
Peterborough cathedrals, and many other medisval buildings, and
is a beautiful material for interior carved work, but will not stand

the weather.

Of the aqucovs stones classed as chemically formed, there is Tra^

none of note but the Travertine, or, properly speaking, Tiburtine.

This is a coarse grained stone, of warm colour, found in large blocks,

and extensively used at Rome, both in ancient and modern build-

ings,ofwhichthe cathedral of St Peter's may be cited as an instance,

but it is unknown in England.
"

Of aqueoiis rocks, organically derived, the calcareous claim prin- Limestones.

cipal attenrion. The chief of these are the limestcmes, which are

classed as compact, magnesian, or oolitic limestones. Of the first, Comp,if t

the best, in the south of England, is that called Chilmark, of which lime-stouea.

SaUsbury Cathedral and Wuton Abbey, and many other fine build-

ings, have been erected. In the Midland counties the Tottenhoe
stone, of which Dunstable Priorj-, Woburn Abbey, Luton church,

kc, are built, is an excellent stone. There is also a stone of high

quality got at Hopton Wood, near Worksworth in Derbyshire, used

at Chatsworth, Belvoir, Drayton Manor, tc. Ancaster stone, near

Sleaford in* Lincolnshire, has been used Tor a number of years;

also Ham Hill, near Yeovil, in>Somersctshire. Of magnesian Iim6- MaKn«s'»»

stones we may name the Anston and Bolsover Moor stones, used limestones,

formerly at Southwell Minster, and lately "at the Houses of ParUa-

ment; the Tadcaster stones, used at Yorjc, Beverley, and Ripon
Minsters, and very many other buildings ; the >Boche Abbey, used

at the building of that name, and verj' many other churches in York-
shire and Lincolnshire ; the Brodsworth, near Doncaster ; and the

Huddlestone, near Sherburne in Yorkshire. These stones contain"

a great deal of carbonate of magnesia, from which they ta-ke their

name, are of beautiful', texture, and stand well in the country as

building stones, but fail in -London.

A very excellent limeatone for rough walling, especially for Gothic '-

work, is that called Kentish Rag. It is found in large quantities in Kentish

the neighbourhood of Maidstone ; it is very hard, , ana is worked Rag.

with large hammers instead of the saw. Jambs. 9tring3,.-and mould-

ings are sometimes worked of it, but the hardness makes the work
expensive; these, as well as the quoin stones onddrcsaings, are

therefore formed of Caen or Bath or other local stones. Kentish

Rag does not answer for interior work.

The most important subdivision of the limestones used in masonry OoUtlo

is the Oolitic. They are so called because they resemble, when stones,

broken, a conglomerate of globular eggs; they are also named roe-

stones, from their resemblance to what is called the hard roe of a fish.

Very good examples of these are the Barnack stone from Northamp-
tonshire, of which I'eterborough Cathedral, Croyland Abbey, Bur.

leigh House, ic, are erected, and the Ketton stone, used at most of

the colleges in Cambridge, and at Bury St Edmunds, Bedford,

Stamford, Doulting in Somersetshire, and at Wells Cathedral and

surrounding churches. But the principal English oolites used in

masonrj- are the Bath and the Portland. The former, as its name Bath

imports, is found in the ncighbourliood of Bath. The chief quarries stona

are the Box Hill, Combe Down, Farleigh Dovm, and Corsham Down ;

all these qu.orries vary in quality at different depths. The Corsham

Down is said to produce the finest in quality, and the Box Ground

stone to be the hardest ; but everj-thing in the use of this stone

depends on the bed selected. Large quantities of a similar stone are

imported from Caen, in Normandy. This is more compact in tex-

ture than Bath, and therefore fitter for carving, but does not appear

to stand our cHmate so well. The best variety of this stone is said

to be the D'Aubigny stone. Almost all these oolites can be sawn

with a common dry saw, which saves a great deal in the labour ol

conversion. But, without doubt, the best of all this class of stones

is that from the Island of Portland ; for beauty of texture, and for

durability, it perhaps exceeds any stone in the world. It seems the

only one unaffected by the smoke of London ; and therefore the

greater number of its buildings, St Paul's among the rest, are of this

stone. Being of hard texture, lioweTer, it must be sawn by the

use of sand and water, and is much more exnensive to work than

the softer oolites. There are between fifty and sixty quarries on tht
;

island. The best are said to be those on the north-eastern side

;

but, as with all stone.s, there is good and bad in every quarry, and

everything depends on the selection. It is said that when Sir

Christopher Wren built. St Paul's Cathedral, he had this stone

quarried and exposed to the weather on the sea-beach for three

years, before he suffered it to be used.

01 siliceous stones, flint is sometimes used for rough willing and Siliccnus

for ornamental facing with brickwork ; but in England this work stones,

is done by the bricklayer, and not the mason.

The only remaining class is that el the. metamorphic rocks,. otVeumor-

which the crystalline.or saccharine and the serpentinous limestone phic focki

are used ; but these are all species of marbles, nsed more as oma- or marblpi

mental than as constructive building-atones, and need not.bo
.

dwelt upon here.



470 BUILDING [mason-WOEB

'-'Building

,|2i stone

more did!-

tit ttiao

.ck-

.yiag

3euln?
ttooes.

"it of

mortar.

Many of the early bui'iainga ol liie Middle Ages were entirtly

cortstructed of masses of concretCj often faced with x species of rough
:ast. The early masonry seems to have been for the most part

worked v/ith the axe and not with the chisel. A very exceU.ent

sxamplo of the contrast between the earlier and later Norman
masonry may be seen in the choir of Canterbury Cathoilr.il. In

those times the groining was frequently filled in with a light tufa

&tone, said by some to have been brought from Italy, but more pro-

bably from the Rhine. The Normans imported a great quantity of

stone from Caen, it being easily worked, and particularly fit for

candng. The freestones of England were also much used ; and m
the first Pointed period, PurbecK and Bethersden marbles were em-
ployed foe column shafts, &c. The methods of working and setting

stoue were much the same as at present, except that, as the roads
were then in a very bad state, and in many places the only means
of conveyance was by pack-horses, the stones were used in much
smaller sizes. The methods of setting out work were, however,
diderent from those of other styles, as might be expected from the
difTerence of forms. As time went on the art of masonry advanced
till, in England, in point of execution it at length rivalled that of
any country.

From the regular and determined form of bricks, modes
or systems for setting or arranging them may be formed,

and any workman, by habit and an e.xertion of memory
merely, may become competent to build a brick wall as

well as it can be built, but it is not so with stone used in

common masonry walling. The workman in this material

has for .ne most part to deal with ma.sses of all forms and
(vf all sizes, and a continual exercise of the judgment is

required from him beyond the tact or skill which may be
acquired by practice. For this reason workmen are gene-
rally less to be trusted to their own discretion in stone
building than even in bricklaying. The young masons
should be estremely careful to avoid making the beds of

stones concave or hollow ; for if tiis be done, in any case
where the stones have to bear much pressure, they will

flush or break off at the joints and disfigure the work.
The best or highest sort of stone walling is the easiesj to

set ; it is that in which the stones are all tooled and gauged
in regular parallelogramic figures, to range in courses' and
suit the thickness of the wall to which they are ta belong

;

and the most difficult to execute properly is th'it in which
amorphous stones are used, the mason being allowed merely
to dress them roughly with his hammer or axe, and fit

them in as he best can to form the most compact mass

:

this is called rubble walling.

From the brittle nature of stone, great tact is required
in setting, to prop or bear up the longer pieces in every
part, or they will break across, and thus occasion more
injury than could accrue if the whole mass had been
made up of small pieces. Very long lengths, therefore,

sliould be avoided, even in regular tooled courses, with
which the bearing is or should be perfectly even, and a
settling down of the work itself is hardly to be feared.

There is a certain medium which may be preserved ; and
although the object is obviously, in stone as in brick walls,

to form a compact mass, as unbroken into parts as possible,

a mason will act judiciously in breaking a very long stone
into two or more shorter ones, and working them in that
state, though he thus makes two or more additional joints,

well knowing that he has the power of counteracting to a
certain extent the ill effect of joints made by himself, but
that those made by accident are irremediable.

The pbservations made in the section on brickwork,
on the use of mortar, will apply here also. Of whatever
quality the stone may be of which a wall is to be built, it

should consist as much of stone and as little of mortar as
possible. If the stone be inferior in durability and power
of resisting the action of the atmosphere to the mortar,
besides the certain fact that the mortar will yield until it

has set hard, and so far act injuriously, no ulterior good is

gained ; and if the stone be the more durable material, the
more of it th.it enters into the wall the better. Indeed,
in rough walliug, if the stones be pressed together until the

more prominent angles on the'r iac« come into actual
contact, the interstices being ocoapied by mortar, it will be
better than if a thick yielding mass -nere allowed to remain
between them. Absolute contact, however, should not be
permitted, any more than in brickwork, lest the shrinking
of the mortar in drying leave the stones to such unequal
bearing as the prominent parts alone would afford. Stone
being generally of a less absorbent nature than bnck, it is

not a matter of so much importance that it be wetted before
setting; nevertheless, adhesion on the part of the mortar is

more certain and more complete, if the stones be worked in
at least a damp state.

What bond is, and the necessity for it, have also been BicdiLg
shown in the preceding section ; and bond is of not less

importance in stone walling than in bricklaying. We have
also hinted above at the greater difficulty of understanding,
forming, and preser»-ing it in the former, and can now onfy
add a few observations in addition that can be of any use,
and these with reference to rubble walling particularlv
Instead of carefully making the joints recur one over the
other in alternate courses, as with bricks and gauged
stones, the joints should as carefully be made to lock, si-

as to give the strength of two or ;.hree courses or layei-v

between a joint in one course and one that may occu'
vertically over it in another. In bonding through a wall,

or transversely, it is much better that many stones should
reach, two-thirds across alternately from the opposite sides
than that there should be a few thorough stones, or stones
extending the whole thickness of the wall. Indeed, one of
the many faults of stone masons is that of making a wall
consist of two scales or thin sides, with thorough stones
now and then laid across to bind them together, the core
being made up of mortar and small rubble merely. This
is a mode of structure that should be carefully guarded
against. There is no better test of a workman's tact and
Judgment In rubble walling than the building of a dry wall
or wall without mortar, affords. Walls are frequently buiU
with mortar that without it would have fallen down undei
their own weight in a height of 6 feet, in consequence of
their defective construction,—thus rendering it evident that
they are only held together by the tenacity of the mortar,
which is very seldom an equivalent for a' proper bond of
stone. Masons are very apt to set thin broad stones on
their narrow edges to show a good face, by which the wall ia

injured in two ways; the practice tends to the formation of
a mere case on the surface of a waU, and it for the most
part exposes the bed of the stone to the atmosphere, as a
ston2 is more likely to be broad in the direction of its bed
than across it.

The footings of stone walls ought to consist of the largest FoolUigs.

stones which can be conveniently procured. It is better
to have them of a rectangular form than any other ; and if

they are not square, their largest surfaces should be laid

horizontally. With this shape and disposition they will

make the greatest resistance to sinking. When footings
can be obtained the full breadth of the wall in one piece,

they are to bo preferred ; but if not, then every alternate
stone in the course may be the whole breadth. Each
course should be well bedded in mortar.

Rubble walling is either coursed or uncoursed. In the Rubble
latter sort, fig. 5, Plate XXL, the work is carried on with walls-

stones of any sizes, as they occur, and without reference to
Uncourst.;

their heights, somewhat in the manner of the Cyclopean
"'"'''

walling of antiquity,—the interetices of the larger being
filled up with smaller stones. For this work the mason
uses no tool but the trowel to lay on the mortar, the
scabling hammer to break off the most repulsive irregu-
larities from the stones, and the plumb-rule to keep his
work perpendicular. The hue and level are equally un-
necessary, OS the work is independent of considerations
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which are affected by tnem. An attentive and intelligent

workman will, however, make a sound wall with this

species of construction, by fitting the stones well together

and packing them \vith as Little mortar as possible, yet

filling every crevice with it, and carefully bonding through

to secure compactness, transversely at the least.

In coursed rubble walling, fig. 6, Plate XXI,, the line and

level are used, the work is laid in courses, each course

being carefully brought up to the same level in itself,

though no attention is paid to uniformity in the heights

of the different courses. For ' this species of walling the

stones are generally thoroughly dressed by the workman
in the gross before he begins building. He is- careful to

get parallel beds to them, and he brings the best face of

each stont to a tolerably even surface at right angles to the

beds ; the ends, too, receive some little attention, and for

this purpose he uses an axe in addition to his scabling

hammer. The quoins in coursed rubble walling are gene-

rally buOt. with peculiar nsatne.H3 and precision, and they

are set to serve as gauge courses for the Test. This,

when well executed, makes a sound and excellent waU. It

presents, however, rather a rough' and homely appearance,

and in finer works must be covered with stucco or cement,

or faced with ashlar.

Ashlar is an external rind of ganged stones in equal
- courses, having tooled or closely-fitting joints to give

a wall a neat and uniform appearance ; it is axed, tooled,

or rubbed, as may be thought most in character with
the structure, or that part of it to which it is to belong.

*shlar stones, or ashlars as they aro commonly called,

are made of various sizes on the surface, as the char-

acter of the edifice may require or convenience demand,
and vary in thickness from 5 to 8 or 9 inches. Some
of the ashlar stones must, it is clear, be used transversely

as bond stones, or the facing, having nothing to connect

it with the wall behind, would soon totter and fall.

Bond stones are generally put in alternate courses, with

the backing to the jambs of openings, snch as windows,

and oftener, if these do not recur within a length of 5 or 6

feet ; the bond stones themselves, too, should not fall in

the same vertical chain, except when they arc in the jambs of

openings, but should break in their alternate courses. Ashlar
is commonly set in fine mortar or in putty. It is generally

recommended that ashlars should not be made regular

paraUelopipeds, but run back irregularly to tooth in with
the backing, the vertical joints being left open from about
an inch within the face of the wall, and the upper surface

or bed of the stones made narrower than, though perfectly

parallel to, the lower. These things may exert a slightly

beneficial influence under some circumstances; but the

mode of construction involved is so radically bad, that
unless the backing is set in a quick-setting cement, or is

80 well packed as to be proof against its general tendency
to settle away from the ashlar facing, no method of the kind
ih materially improve it. A well-compacted wall of

coursed rubble, the courses being frequently made up of
whole stones and faced with ashlar, may be made tolerably
sound and trustworthy. Brick backing, with ashlar facing,

cannot be considered as good, though it has the advantage
of not requiring battening and lathing for inside plastering,

as the stone-backed wall does. Uncoursed rubble with
ashlar has all the disadvantages of both the preceding,
with nothing to recommend it before cither of them. A
ihin inner brick wall, like a hollow wall, is very often

necessary, where it is anticipated that the rain will be
beaten through the stone-work by the impetuosity of the
wind. The settlement of these two kinds of work during
the setting of the mortar is so different, that the walls

often separate
; or where this is prevented by bond stones,

'he walls bulee outwards and bear unequally on their base.
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These e-vils are best prevented by using as little mortar as

possible in the interior parts of the wall, and not raising

the wall a great height at a time.

In order to give an uniform colour to a stone or ashlar
wall, masons mix up pounded chippings of the stone they
have used with some lime, salt, whiting, and size, and a
little ochre, with which they colour the stone as they clean
off the work. It is called badigeon, and is used also or
plastered walls, where joints are sometimes drawn in coloui
to represent stone-work. Small defects in the stone are filled

up with the same, or with shell-kc and the pounded stone.

There are many different sorts of walling or modes of toci: varie-

structure arising from the nature of the materials furnished *^**

in various localities. That of most frequent Of^currencej

perhaps, is a manner in which either squared, broken, or
rounded flints are used. These depend entirely on the BTints.

care with which they are arranged, and on the mortar with
which they are compacted, as also on a coursed chain,

which is commonly introduced at short intervals of larger

stones or of bricks, to aot as a bond ; the quoin."^, too, in

this species of structure are generally constructed ot dressed Piee work

stones or of brick. Another sort of building is that of Pis6

work, which from its economy as well as its general utility,

has-been- much used in various countries. It consists of
merely compressing earth in moulds or cases, whereby
houses of two or three stories in height can be raised.

Strong earths, with a mixture of small gravel, fom^ the best

material The earth cannot be used when it is either too
dry or too weft ; when prepared it is put into the moulds
and rammed down. The openings for the doors and
windows must be left at the time of building the walls

;

and the openings have to be faced with wood for" hanging
the doors or for inserting the frames. The exterior decora-

tions are best made of stone or brick ; wood will not unite

very well with the Pis^; the flues are also formed of brick-

work. The exterior shottld be cemented or rough-casted,-

which should only be done when the wall is quite dry, or
the cement will be cast ofi" by the damp. The walls require

to be bonded at the angles by thin rough planks to each

course of about 3 feet in height, and the interior walls to be
likewise so tied to the main ones. Such work has lasted,

over a century and a half. It was extensively practised at

Lyons and in the south of France during the last century.

Several attempts have been made of late years to build C— •««

concrete walls for houses, and with much success.- The'^ •
*"'*

process is similar to that already described. One patentee

has been enabled to produce a cheap material wherewith

he has built every part of a house,—walls, floors, staircase,

and a flat roof, and even the doors, the material being set

in an iron frame, thus rendering the house perfectly in-

combustible. Several such "monolithic doors" have lately

been put up in London in place of plate iron doors.

Whatever objections b'e against bond timber in brickwork

apply with equal force at least to the use of -it in stone,

walls. Hoop-iron bond js not only available in all kind»

of stone walUng, including the highly-wrought close-jointed

kind, but it is invaluable, as it may bo used both longitu-

dinally and transversely as it may in brickwork ; whilst it

compels the building mason to bring his work up to a true

and fair bed as often as the bond is to be hid in it. Dis- pux;b»!g-

charging arches, it must be evident, are as necessary in and ^^ "ct**,

to stone walls as to walls of brick, and they may be treated

much yi the same manner. See fig. 10, Plate XX, and

fig. 4, Plate XXL -

\liTien walls are not entirely of masonry, in the ordinary Us-s <rf

course of economic building, stone is frequently used for «<'-'

copings, cornices, string and blocking coiu-ses, siUs, land-

ings, pavings, curbs, steps, stairs, hearth-stones and slabs,

and chimney-pieces ; to these may be added quoins and
architectural decorations, or dressings for windows, dooi^
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&0., thougn t)oth the former and latter are not unlrequently

Qaoina. executed in plaster composition or cements. Quoin-stones

ere gauged and wrought blocks with parallel beds and

vertical faces, placed on the angles of buildings in the

Greek, Roman, and Italian styles, with the intention of

adding to their beauty and strength, as in fig. 7, Plate XXL;
they are used in all kinds of walling, and are generally

made to project before the face of that to which they are

attached, mostly with a weathered angular joint, or with a

rectangularly grooved or moulded one. The quoins are

coursed with the rest of the wall if it be of stone, and are

made to occupy the exact space of a limited number of

courses of brick in a brick wall, or of flints where these are

(opingj. used. Copings in Italian work to cover Walls, parapets,

ic, are worked with a plain horizontal bed, two vertical

faces, and an inclined or weathered back or upper surface,

—

either forming an acute angle with the outer and wider,

and an obtuse angle with the inner and narrower face, to

throw the water off, shown at a fig. 9, Plate XXI,; or slop-

ing to both aides from the middle, as at 6 ; the latter is

technically termed saddle-back coping. In both cases they

are made to project over the wall or parapet on both sides
;

and in the projected part of the bed under the edge or

edges towards which the inclination is given, a channel or

groove, called a throat, is cut, to intercept the water in its

Throating, inclination to run inwards to the wall. On gables or other

inclined planes the coping is neither weathered nor throated,

as the water is necessarily impelled along its course to the

lower end, and not over the sides. It is a curious circum-

stance that the mediaeval designers rarely made, their

copings to project on the inside of a parapet, as shown in

fig. 16, 80 that the exterior projection, which was returned

up, was perhaps intended as much for

effojt as use. To protect the sepa-

rate stones of a coping course from

the danger of being displaced by high

winds or other accidental causes, and
to form a chain through its whole
length, the stones are linked together

Cnimps, by cramps of copper or iron let into

their backs and run with lead. These

metals, however, especially the iron, ^ia 16 Copines
for the most part act very inju-

riously, from their exceeding sensibility to atmospheric

changes, and their greater or less tendency to oxidation
;

indeed, the stone invariably suifers more than the work

Joggles.So. benefits from the metal cramps. Tenous, dowels, joggles,

or dovetails, of stone, of hard word, or of elate set in Port-

land cement, applied so as to be protected from the weather,

are far better, and would answer every desirable purpose

sufficiently. Lead dowels, when small, are occasionally

used. The value of joggling and doweling to stone-work

is well exemplified in the construction of Eddystone lights

house. Cornices are but ramified copings, and are or

may be subjected to tlie samo general laws. Care must
be taken, however, in arranging them, that their centre of

gravity be not brought too far forward, in the anxiety to

project them sufficiently, lest they act injuriously on the

wall by pressing unequally, and their own seat be also

e6dangered; String courses economically, in contradistinc-

tion to architecturally, are meant to protect a set-off in a

wall, by projecting over its lower face in the manner of a

coping, as in fig. 7, Plate XXL, at c ; the beds are worked
parallel, and the outer face vertical or jit right angles to

them, but so much of the upper surface is weathered or

eloped off as protrudes from the upper part of the wall to

carry the water off ; and, for the reason above stated with
regard to copings, the lower bed just within the outer face

is throated. A stone string course, cramped or dovetailed

in the beH, fo'-nB an excellent chain round a brick wall

;

..trlog

coursflL

but the part of it in tne wall should be of the exact height

of one, two, or more courses of brickwork The woodcut,

fig. 17, is a usual cornice or string course in the later

period of mediaeval art in England. A ^ Btockis^

blocking pourse is either a very thick string ' f-M course.

projecting over or flush with the face of the

lower part of. the wall to cover a set-off;

or it is a range of stone over a crowning

cornice to bring the centre of gravity more
in on the wall than it otherwise would be

;

in the former case it is treated exactly as a
string, excepting that, if it bo flush below,

there is no occasion for a throat ; in the

latter it has a horizontal case bed, parallel ^"'- l'-—^'
vertical sides, and a weathered back or upper

°"*'

surface. Sills are weathered and throated like the parts of Sills

a string course, Plate XXL, fig. 7, a and b; yet in mediaeval

work they may be ^een flush with the upright of the walL

They are laid across window openings as a base to tho

sash-frame; distinct sills in the same line may, indeed,

be considered as an intercepted string course. In the

ordinary practice of building, window sills are seldorti set

in- brick .walls untO they are absolutely required to set the

sash-frames on ; or they are set but not bedded, except at

the ends. The object of this is to prevent any settlement

that may occur in the piers from breaking the siUs across

on the unyielding part of the wall under the windows. A
necessity for this, however, can only arise from bad con-

struction ; for with a good bond in the brickwork, ail

would settle together, and the sills might be Completely

bedded across at once.

£anding8 are platforms of stone, either over an area Landinga.

before a door, at the head of a flight of stairs, or as the

floor of a balcony. They are made four, five,' six, or eight

inches in thickdess, according,to their extent and bearing

if not one piece of stone they are of nicely jointed pieces

joggled and plugged together, and are worked on the face

and edges just as their situation may demand. They
should also be very carefully pinned into the walls. Fig.

18 will show the danger, should they not be so, through

the full length of their insertion.

If the front edge be pinned up,

as at A, but a vacancy be left,

as at B, the point C will become
the fulcrum of a lever, and the

landing have a tendency to turn

at that point, and to break at the

edge C. Every step and land-

ing should have 8 inches hold

in a brick walL All landings Fio. 18

should be well joggled ; the joint

joggles made as at a, fig. 19, is

he, and that at 6 a s^ joggle,

technic Institution

in London aros

1
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Stoue pavings are preparea and laid in various ways.

Ordinary paving is of self-faced or of tooled York ; and for

Better purposes it is of rubbed Portland stone. For entrance

halls, "quare stones, n-ith the angles slightly cut off, the

four spaces thus obtained being filled up by a smail squ-.re

of black or other coloured stone, makes a neat pa^ ng,

which is replaced by marbles in best houses end public

buildings, if a tesselated pavement be not required. Stone

paving that is not exposed to the sun and air, if next the

ground, should be laid on footings of brick or stone, or it

will be constantly damp should the soil be close and clayey

;

but in yards, open areas, i&c, it may be laid on the ground,

bedded in sand, and jointed with mortar or cement.-

Stone-paved floors should be formed on brick arches, or on

a timber floor prepared for the purpose ; the latter, how-

ever, is a very bad mode of eupoorting paving, as the

impressioii derived from the presence of the stone is, that

the floor is incombustible ; but if it be bedded on combus-

tible material, the danger to human life in the event of fire

is greater than if the stone paving did not exist at all. It

is worked, cut, and set more or less expensively, according

' to circumstances. A curb is a range or course of thicker

and stronger stone to bound a pavement, and is either flush

with the paving showing as a step on its outer edge, or

is raised above it to receive a balustrade, and shows on the

outer side as a blocking course ; in the latter situation it

J3 generally joggled and plugged in the joints. The term
' Btep or steps alone is usually understood to mean external

steps, whether arranged in long or short flights, or the

single step in a doorway into which the door-frame is

tenoned. A step should have a plain horizontal bed. and
a very slightly weathered tread or upper surface,—the front

or riser worked plain and, vertical, or with a moulded
nosing, and the back sunk with a joggle or bird's-mouth

joint to receive the step or landing above or behind it.

Steps for areas or back courts are often made of 2 or 2

J

in. stone for the tread, the riser being formed of a 4J or 5
in. stone, both tailed into a wall at one or both ends. This

b much lighter in effect. Slate is sometimes used for the

treads.

Stairs are but a flight or combination of steps used in-

ternally, and the general principle of designing staircases,

as regards the rise and tread of steps, setting out curves,

curtails, landings, ic, are given -in the part treating of

joinery. The chief diS'ereuce between these and other

staircases consists in the fixing, the one being framed with
wooden strings, while the other have no strings, but are

supported entirely by the walls. If there be a wall at each
end, they are simply built in at the tim.^ the work goes up

;

but if they are supported at one end only, they are called

geometrical stairs, and depend entirely on their being
securely wedged into the wall ; on which and on the sup-
port each derives at one edge from the step below, they
wholly rely. If they are square in section, they are called
solid steps ; but as the under side or soffit, then, is irregular,-

it is usual to make the steps of somewhat a triangular
shape, so as to present a continued soffit.' In this case
they are called arris, or feather-edge steps. Care should be
taken that there are no sudden or irregular changes in the
curves. These maybe easily avoided by the method shown
in the portion relating to joinery for the easing of the
curves and ramps in handrails.

In houses built of stone the flues are usually formed in

Chimney- brickwork. The chimney-pieces consist of plain jambs", or
•jx-.cvB. boxings, or other vertical sides more or less decorated

and moulded, and of the architrave or transverse covering
or mantel, fig. 8, I'late XXI,, with its shelf or cornice.

The parts of a chimney-piece are generally put together
.vith an adhesive plaster or cement, and affixed to the
wall or chimney-breast behind with cramps, holdfasts.

and plugs. The material of which chimney-pieces, if

not of wood, are composed, varies from the coarsest stone

to the finest marble ; and the labour on them varies to a

stUl greater extent.

Masonry to receive architectural decorations is generally DecoratiT*

worked into the walls as they are earned up ; but as they masonry.

are seldom homogeneous either in matter or construction,

the result is mostly the converse of what it purports to be,

for the work is more frequently weakened than strengthened

by the decorative masonry. Stones of which columns are ColuDin*

to be composed, whether each column is to be of one stone

or more, are generally roughly boasted out before they are

set, and are finished afterwards to traversing moulds and
templets with a plumb-rule, whose sides are cut to the

diminution obtained from the bottom and upper diameters,

whatever it may be. Flutes are cut at the same time and

in the same manner. The beds of the joints in columns

should be worked with the greatest precision, so as to

obtain parallel planes, that they may fit firmly and

closely together; they must not, however, be worked

hollow to make a close joint externally, or the arrises will

chip off. It is considered a good plan, where the columns

are large, to put a piece of thin milled lead between the

beds, cut circular, and extending to within a short distance

of the surface, and that the rest be filled with a fine

adhesive putty, made as nearly of the colour of the stone

as possible. This makes a solid bed, and protects the

arrises effectually ; but it will not do so well for slight

columns, because it narrows the bed so materially. A
joggle or dowel of hard wood, slate, or cast-iron let into

the core might be a sufl^icient counteraction, and it would

certainly add to the stability of a polylithic shaft. The

other parts of a columnar composition may be sufficiently

cramped and joggled together with wood and metals,

according to the situation, though it may be again re-

marked, that neither wood nor metal should be used,

unless it can be protected from access even of the atmo-

sphere.

Sections for Roman mouldings are given in the part Greek and

relating to joinery, but as those used in Grecian architecture Kon"""

are parts of conic sections, and not struck by compasses,

we give a short problem by which they may all easily be

set out. Both Roman and Grecian mouldings are shown

on Plate XIII. of vol. ii.

Let an ovolo be the moulding required (fig. 21), the height of

which (to the point where the moulding curves backward) is AC
or BD, and the greatest projection AB or CD ; and let CE be a

tfingcnt line, or line wliich tte curve must touch but not cut.

Proiluce CA to F, .ind make AF equal to AC, and AG to ED.
Diridc GB BE each into tlie same number of equal parts as 5.

Draw the co-c-dinates

from F and C to the __ ''%^
respective numbers,
their intei-sections will

trace the curve. If

BE be more than half

the whole h«ght, the

curve is an ellipse
;

if exactly half the

height, itisapaiabola;

and if BE bo less than

half BD, the curve

will be a hyperbola.

All other mouldings
can be drawn -by this

method, it being re-

membered that cym,is,

ogees, and all reflex

curves, must be divid-

ed and drawn in two
separate portions.

The mouldings in mediaeval architecture' differ entirely McJireval

from those of other styles. They are chiefly formed by a moulduB*

combination of curves stopped by right lines or worked

into otber curves and hollows. The mouldings differ in

IV.— bO

a. 21. —Construction of

Ovolo.

.
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each of the several periods of the style in England, and

ftlso in the variations of the style as practised here and in

each cou6ljy on the Continent. WV insert an outline, fig.

22, of a window jamb at Sleaford church, Lincolnshire, to

ehow the forms and combination of an example during the

Decorated period. A full description of those used in each

style would exceed our limits, nor, indeed, is it a subject

within the scope of this article. They are sometimes set

uut with the compasses, and many often appear to have
" ' been drawn by eye. We

must refer our readers to the

works of Professor Willis,

F. A. Paley, and of J. H.

j
Parker, for any details re-

quired about them. A very

curious treatise was pub-

lished by Professor Willis,

;
called the Architectural

. Nomenclature of the Middle

Ages, which goes at great

length into the subject. A
bead or astragal seems to

have been called a bowtelle;

iia. 22.—Outliue of Wiudow Jamu at Sleaford Church.

A torus, agrete bowtelle; a hollow or scotia, a casement; an

ogee, a ressaunte, and so on. '.

Workins The methods of working mouldings in the stones at

lh« raouM- tue builder's command have been already noticed at the
''*' commencement of this section. The soft stones and

marbles are easily shaped into mouldings with the chisel

and the mallet, and are sawn and the surfaces even

aaished with a plate having a fine edge. These stones will

take mouldings of minuter character than the harder stones,

which have to be worked with, force, and require pointed

took to form the faces. The hardest material, granite,

again, has to be stunned with heavy picks to make an

impression, so that only bold ornaments have a gopd

etfect ; much money has been thrown away in details more

Buitable for softer materials. Good efi'ect is obtained by

the contrast of axed and polished surfaces. A designer

should visit the places where buildings in granite have been

erected for a knowledge of a proper application of that

material.

Aiclies. The earliest arches were circular and, of course, easily

Bet out. But as the Pointed styles came in, several methods

were used for describmg them. Pointed arches may be

classed as—1st, lancet ; 2d, equilateral ; 3d, depressed

;

Fxo. 2S.—Depressed Arch.

minster Abbey the arches of the choir are so acutei;

pointed that the distances la and 26 are nearly two-thirdi

of the entire opening a b. In the nave at York the poiuK

are without the arch at a distance of about one-fifth the

opening a b. In equilateral arches the centres are exactly

on the points a 6 in fig. 24, so that the apex c, joined to o

and b, will form an equilateral triangle. The nave arches

at Wells are of this descriptirn, and also those at Lincoln

(see vol. ii. Plate XVIII. fig. 1). In later times the

arches were of lower pitch, as fig. 25, and then, of course,

the centres 1 and 2 were within

the arch a b. At Salisbury

Cathedral the distance a\ is

one-sixth of a b, while in the

choir at Lincoln (vol. ii., Plate

XVn 1., fig. 2) it is as much as

two-fifths. To describe arches

which shall be similar to one

another throughout a building,

however the openings may '

difler, this principle must always be borne in mind, that '

the centres are to be always distant from the poicts a 4 by

some aliquot portion of the whole opening. This is the

more important, as the lines of tracery will not fall into

their proper places except the arches are set out upon some
regular principle. If the arches are not equilateral, some

distance from each point a b should be first determined on

(say one-third the opening a b), and after this, whatever the

span of the other arches may be, one-third its own opening

is to be taken from the points a 6, as the centres from which

to strike its curves. The only exception is that, in mediaeval

buildings, the arches to the doorways are frequently some-

what flatter than those of the windows. In the Tudor FonrwD-

period the arches are very frequently drawn from four t"^ »rch«»

centres i.nste'ad of two. As there has been great mis-

apprehension as to four-centred arches, some persons treat-

ing them as parts of conic sections, whereas they are really

parts of segments of circles, it is thought well to give two

methods of describing these arches.

.

First, when the width AB, fig. 26, of the arch, and the apex

height OC, are given, and a tangent to the upper circle as CD. In

this case draw AD perpendicular to AB, and set out Al equal to

AD ; draw C3 perpendicular to CD, and make CE equal to AD or

Al ;
join IE and bisect the snme as shown bjf a perpendicular meet,

iug C£ produced in 3 ;
join 3 1 and produce towards F, then 1 antf

Fio. 24.— Equilateral Arch.

una tth, four-centred or Tudor. In the first the centres,

Bs 1, 2, in fig. 23, are outside the arch a h. At West-

8 will be the centres for half the arch ; and, transferring the point)

across, 2 and 4 will be the centres for the other h!ilf. In thesecorid

case, when the width AB and the height OC, and the centres of tin

Email circles 1, 2, are given. Make AD equal to Al, join CD
(which will be a tangent to the upper curve), draw C3 at right mglei
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th-^rtto, make CE equal to AI jOit^ 1 c. biaecr the same, and proceed I

i3 before. The points FC, as has beloie been eiplaiced. are the pomts i

where the circles will meet each other The joints to these arches
I

Will all radiate to then respective centres.

^Vindow .Sn?ainens of various sorts of tbe tracery whjch adorn
•^^ery. the windows of the medisval periods, and are in fact their

pea'.est glory, are shown la Elates XVIII., XIX., and

XX. of vol iL The designs for tracery are almost in-

finite and the various methods of setting them out would

fill .1 volume But although they display such ingenuity

ond fancy that one would think the design to be quite

arhiirary, it will be found that they are all, or very nearly

all, set out on the principle of geometncal intersections.

An example will show the principles on which the mediaeval

architects proceeded to describe the tracery, and also the

method of finding the joints of the vanous pieces of stone.

Lev ab (fig. 27^ be the opening of the arch ; as there are to be

Ivro mullions, divide tl^fl same.into three equal parts, as a c, c d^ d b
;

then determine the points from which to stnke the arch. In

this instance, for the sake of simplicity, we make it equilateral

(k< m fig. 24) , a and b then are the centres for sinking the mais

a.

Fio 27

cod
-ConstrQctioD of Window Trscery.

arch aeg, bfg. and the. height og \b that of an eqailateral

triangle. Produce the springing line, and the same opening of the

compasses through c ana d will grve the pnncipal inner branches

of the tncery c e, df From the centre o, with an opening extend-

ing to the middle of the lights ae,db, strike a semicircle , raise

perpendiculars from d and c to 1 and 2 ; draw a line throagh 1 and

a ; on this and the springing line will bo found the centres of the

lower onees : bisect the part oS g o cut off hy 1 2 in ^ which is

in fact tile same thing as dividing the whole height og into three ;

divide Kg into three parts, at 3 and 4 , through 3 draw a horizon-

tal line, and set off from 3 distances one-third of the width od, or

draw the perpendicular lines as shown, which is better ; then 5 and 6
will be the centres of the \ipper quatre-foil. From the line 1 2, on
the same perpendicular as last, set down similar pouits, as at 7

These will be the centres for the lower subdivision as shown. Neit
draw ehf and subdivide by einiilar perpendicu-
larB, and where the lines intersect, as at 8,

will be the centres for the upper subdivisiona

The lines thus drawn will form a species of

skeleton diagram, as shown on the right side of

fig. 27, whicn is called the elemmt of Ou tracery,

and is in fact the centre line of the mnllion, as

ehown by a. fig. 28 On each side of this,

using always the same centres for the same
biniiches, draw lines, showing the face (or what
the workmen call the nose) of the muUion, and
answering to 6 c ; and then others answering to i

thesidespf the mullion, as(i« Any other mould-
ings upon their sides or faces may be drawn in 1.

like manner. Fnt in the cusping as shown,
and the tracery is complete. Tno practical pjg js Mnllion.
gtone-mason will take care never to make a
joint where there is an angle of any sort, as the point of a cnsp.

7 / 'Jl cases the joints must tend to the centres of the circles from
which they are struck, and where the lines branch off in two direc-

*iOD^ the joints must not be In one line, bat most tend in two, or

'tt auaj directiona as there aie branches, and each to the centre of

4—S]T

such respective brsnch. When the lines are perpendicular, as at

c and d. and at the joint below h, the joints are noruoutal. A close

inspection of 6g 27, where they are carefiilly drawn, will fujjy

elucidate the matter The elaborate west wmdow at York Cathedral
(see Plate XVIU. of vol u.) is entirely set out on this principle

,

and so IS the still more remarkable mstance, the eastern window nt

CarliBle, which is composed of 86 pieces of stone, and the design for

which IS drawn from 263 centres.

All the upper conBtruction of windows and doors, and of

aisle arches, should be protected from eupermcumbent
pressure by strong relieving arches above the labels, as

shown by the dark tints in fig. 27, which should be worked
in with the ordinary masonry of the walls, and so set that

the weight above should not press on the fair work, in

which case the joints of the tracery, (kc, will sometimes

flush or break out.

In mediaeval vaults the crowns a b, c d, are not level, Me.inBval

but all have a slight curve Or spring, as shown in fig. 29, vaulting,

and the fiUing-in between
them also is slightly

curved, so as to partake

in some degree of the

character of the dome as

well as of the groined

arch , and for the most
part the ribs in early

vaulting are not true

segments of ellipses, but
approximations drawn
by the compasses. The f'°- 29 —Mediaval VaulUag.

triumph of mecUeval stone-masonry, however, is that

species of groin known as fan-vaulting. It is unlike that,

of any other age or time. The roofs of King's College

Cnapet'at Cambridge and of Henry VIL's Chapel at West-
minster are eminent and late examples. The earliest are

supposed.to be in the cloisters of Gloucester Cathedral. It

is impossible in our limited space to give demonstrations

of them, and we mtist refer our readers to the admirable

treatise on the subject by Professor Willis, published in

the first volume of iiie Transactions of the Royal Institute

of Bntish Architects. The filling-in between the ribs of

medieval groins ia generally of clunch, or of some soft

stone, over which a layer of concrete is sometimes placed

in sQcb manner as to bmd all together and to resist the

thrust

The bold and beautiful termination to mediseval towers, spirea.

which we call a spire, and tbe French call flhche, is another

proof 01 the skill of the mediaeval masons. These are

generally octagonal, and rise partly from the wall of the

tower and partly from arches thrown angle-wise from wall

to wall inside, to cut off the corners, as it were, and afi'ord

a spnnging to the spire. The wonder of these construc-

tions is their extreme bghtness and thinness. The top of

the spire at Salisbury is 411 feet from the ground, of

which the tower takes .up 207 feet, leaving, of course,

204 feet for the height of the spire itself; this is only 9

inches thick at the bottom, diminishing to 7 inches, or on

an average only about the 300th part of its height. It

has been attempted to show mathematically that the joints

of a spire would be stronger if formed at right angles to its

face , but they would then plope inwards and hold the wet,

which in sudden frosts would do most senous mjury ,t

practically, therefore, it is found best to lay the courses

on a level bed. They should, however, be frequently

doweled and cramped together, but not with metal, for

the e.xtreme thinness of the stone would soon cause it to

rust and break out the stone.

The principal pablications on masonry are ss follows :

—

Bnglitn.—Moxon, Mechanick Exercists, '4to, 1677-93, 1700 ;

Batty LzBf^ej, Anevnt Masonry, foL, 1736 ; Nicholson, Practical

Jiuilder, 4to, 182S, &c. ; Practical Treatisem itatmry, Svo, 182S

;
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Guide to Mailwa'j Masonry, 8vo, 1839-46 ; and Praclical Masonry,

Bricklaying, &c., 4tg, 1830; Dobson, Rudimentary Trmlise on

Masonry, 1849, 1856; Robson, Masons', Bricklayers', and Decora-

tors' Guide, 4to, 1862.

Foreign.—De TOrme, Nouvelles inventions pour bicn bastir, kc,
foL, 1581 ; JoussedelaFlkhe, SccrctscV Architecture, fol., 164? ; Bosse,

La Pratiqui du trait pour la Coupe des Pierrcs, fol., 1643 ; Derrand,

Pes Traits et Coupe des Vouics, fol., 1643 ; Da la Rue, Traiti de la

Coupe des Picrres, fol., 1728; Frezier, Traiti de SUriotomie, 4to,

1737 ; aud Elements de SUriotomie, 1769 ;
Simoniii et Delagaldcttc,

Traiti dc la Coupe des Picrres, 4to, 1792 ; Douliot, Traiti speciaU dv.

Coupe des Pierrcs, 4to, 1825 ;
Vortegebldtter fur Maurer, fol., 1835

;

Adhemar, Traiti de la Coupe des Picrres, fol., 1836-40
; Normand,

£pures cCEscaliers en Pierre, 4to, 1838 ; Le Roy, Traiti de Olomctric

descriptive, 4to, 1850; Claudel et Laroque, Mai;onnerie Pratique,

8vo, no date ; the article Mafoymerie in the various Encyelopidics ;

and the general treatise by Kondelet, L'Art de lien bdtir, witli

supplement by Blouet, fol., 1842-46.

Sawyer-woek.

The labour of tho sawyer is applied to the division

of large pieces of timber or logs into forms and sizes

to suit the purposes of the carpenter and joiner. His

working-place is called a saw-pit, and his almost only

important tool a pit-saw. A. cross-cut saw, axes, dogs,

files, compasses, lines, lamp-black, black-lead, chalk, and a

rule, are all accessories which may be considered necessary

to him.

The facility with which sawing whole timber is now
done by the aid of the upright saw-frame, and smaller

timber by the circular-saw bench, has in large factories

and workshops caused the saw-pits to be out of date
;

timber after it has been cut at the mills can be again

^reduced into sizes and scantlings at a rapid rate, and with

great exactitude and little labour. In some country parts,

however, the saw-pit is still used. Unlike most other

artificers, the sawyer can do absolutely nothing alone

;

sawyers are therefore always in pairs,—one of ihe two

standing on the work, and the other in the pit under it.

The log or baulk of timber being carefully and firmly fixed

on the pit, and lined for the cuts which are to be made

in it, the top-man standing on it, and the pit-man below

or off from its end, a cut is commenced, the former holding

the saw with his two hands by the handle above, and the

other in the same manner by the box handle below. Tho,

attention of the top-man is directed to keeping the saw in

the direction of and out of winding with the line to be cut

upon, and that of the pit-man to cut down in a truly

vertical line. The sew being correctly entered, very little

more is required than steadiness of hand and eye in keep-

ing it correctly on throughout the whole length. In the

operations of the carpenter and joiner much depends on

the manner in which the sawyers have performed their

part. The best work on the part of the carpenter cannot

retrieve the radical defects in his materials from bad

sawing; and although the joiner need not allow his work

to suffer, bad sawing causes him great loss of wood and

immense additional and otherwise unnecessary labour.

Planks or boards, and scantlings, on coming from the saw-

pit, should be as straight and true in every j)articular,

except mere smoothness of surface, as if they had been

tried upon the joiner's bench ; and good workmen actually

produce them so. Saw-tnills, too, by tho truth and beauty

with which they operate, show tho aawyer what may bo

effected ; for though he can hardly hope to equal their

efl'ect, he may seek to approach it.

Cakpentey.

Carpentry or carpenter's work has been divided into

three principal heads, namely, descriptive, constructive, and
mechanical. Tho first shows the linos or methods for form-

ing every s^jccies of work by tlio rules of geometry ; the

second comprises the practice of reducing the timber into

particular forms, and joining the forms so produced so as

to make a co.iiplete whole according to the intention or

design ; and the third displays the relative strength of

the timbers and the strains to which they are subjected by
their disposition. Here, we have merely to describe the

practical details of carpenters' work in the operations of

building. The carpenter works in wood, which he receives

from the sawyer in beams, scantlings, and planks or boards,

which he cuts and combines into bond-timbers, wall-plates,

floors, and roofs. He is distinguished from the joiner Dy hifl

operations being directed to the mere carcass of a building

—to things which have reference to structure only. Almost
everything the carpenter does in and to an edifice is abso-

lutely necessary to its stability and efficiency, whereas tho

joiner does not begin his operations until the carcass is

complete ; and every article of joiners' work might at any
time be removed from a building without undermining it

or affecting its most important qualities. Certainly, in the

practice of building, a few things do occur regarding which

it is difficult to determine to whose immediate province

they belong ; but the distinction is sufficiently broad for

general purposes. The carpenter, with the bricklayer or

mason aud some of the minor artificers, constructs the

frame or hull ; and the joiner, with the plasterer and others,

decorates and rigs the vessel On the former the actual •

existence of the ship depends, and on the latter depends

her fitness for use.

The carpenter frames or combines separate pieces of

timber by scarfing, notching, cogging, tenoning, pinning,

and wedging. The tools he uses are the rule, the axe, the Tool*.

adze, the saw, the mallet, hammers, chisels, gouges, augers,

wimbles, pincers, hook-pins, a square, a bevel, a pair of

compasses, and a gauge, together withthe level, square, and
plumb-rule ; besides these, planes (for making grooves,

rebates, and mouldings), gimlets, pincers, a sledge-hammer,

a maul or beetle, wedges, and a crow-bar may be con-

sidered useful auxiliaries, though they are not absolutely

necessary to the performance of works of carpentry.

Planing and other machines are used to diminish the

great manual labour of working the surface of planks and

boards, and of moulding, tenoning, and other similar oper-

ations ; and so elaborate are some of these machines, that a

four-panelled door can now be made complete in a couple

of hours, which formerly was considered a good day's work

for a man. Circular-saws are employed for working up

larger timbers ; and for ripping up boards or scantlings

of moderate thickness, they are now used in all work-

shops.

The fir timber in general use is imported from Memel, Timbo

Riga, Dantrig, and Sweden. Memel timber is the most

convenient for size, Riga' the best in quality, Dantzig the

strongest, and Swedish the toughest. Riga timber can

always be depended upon.- Red pine may bs used wher-

ever durability and strength are objects
;
Quebec yellow

pine for light dry purposes. la selecting timber, spongy

heart, porous grain, and dead knots are to be avoided ; the

brightest in colour, and where the strong red grain appears

to rise on the surface, are the best to be chosen. For joists

and main timbers, the best woods are from Dantzig, Memel,

or Riga ; for pattitions and minor timbers, American red

wood, which not being »o strong as the Baltic timber, must

bo cut to a little larger size. For sleepers, window-sills, and

some parts of a roof, oak is used ; for framing, Christiania

deals or battens ; for panelling, Christiania whifo deal or

American yellow pine ; for upper floors, Dram or Dram-

men and Christiania whites ; for ground floors, Stockholm

and Gefle yellows; for warehouse floors and staircases,

Archangel and Onega planks ; for best floors, St Petersburg,

Onega, Dram, and Christiania battens. American deals
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should not be used for floors, as luey are softer ; and
• Swedish deals are bad for framing, as they warp. For

interior tinishings generally, Baltic red and white woods,

and the American red and yellow pine, are to be preferred.

We must drst proceed to consider th»; means by which

form in the work of the carpenter is to be secured, and the

ooDnectiuns by which the various strains are excited and
rummuuicated. Tlie following practical remarks on vanoua

lomu are abridged from the article by Prof. Robisou m
the lormer editions of this work.

j.jou The joinings practised m carpentry are almost infinitely

various, and each has advantages which make it preferable

in some circumstances. Many varieties are employed merely

to please the eye We do not concern ourselves with these
,

nor shall we consider those which are only employed in

connecting small works, and can never appear on a great

scale , yet even in some of these, the skill of the carpenter

may be discovered by his choice , tor in all cases it is wise

to make every, even the smallest, pan of his work as strong

as the materials will admit. He will be particularly

attentive to the changes which will necessarily happen by
the shrinking of timber as it dries, will consider what

dimensions of his framings will be affected by this and
what will not, and will then dispose the pieces which are

less essential to the strength of the whole in such a manner
that their tendency to shrink shall be in the same direction

with tbe shrinking of the whole framing. If he do other-

wise, the seams will widen, and parts will be split asunder.

He will dupose his boardings in such a manner as to

contribute to the stiffness of the whole, avoiding at the

name tune the giving them positions which will produce

lateral strains on truss beams which bear great pressures,

i«collecting, that allhou^ih a single board has little lorce,

yet many united have a great deal, and may frequently

peilorni the olfice of very powerful struts

Our limits confine us to the joinings which are most
essential for connecting the parts of a single piece of a frame

{when It cannot be lortned of one beam, either for want of

(he necessary thickness or length), and the joints for con-

necting the different sides of a trussed frame

Buii.iing Much ingenuity has been bestowed on the manner of

J? uejniB building up a great beam ot many thicknesses, and many
singular methods are practised . but when we consider the

manner in which the cohesion ol the fibres performs its

office, we see that the simplest are tornied on the same
principles as the most refined, and they are less apt to induce

false notions of the .strength of the assemblage Thus, were it

required to t)uihl up a beam for a great lever or a girder, so

that It may act nearly as a beam of the same size of one log.

It may either be done by plain joggling, as in Plate XXII
tip I, A. or by scarhng, as in B or C If it is to act as a lever,

having the gudgeon on the lower side at 0, we believe that

mo.st artists will preler the form B and C. VVe may Ire-

quently gain a considerable accession of strength by this

building up of a beam, e-'pccially if the part which is stretched

by the strain be of oik, and the other part be fir. Fir being

so much superior to oak as a pillar, and oak so much
preferable as a tie, this construction seems to unite both

advantages. But much better methods of making powerful

levers, girders, i:c., are obtained by trussing. Observe that

the efficacy of both methods depends entirely on the difficulty

of causing the piece between the cross joints to slide along

the timberto which itadheres. Therefore, if this be moderate,

it 13 wrong to make the notches deep , for as soon as they

are so deep that their ends have a force sufficient to push
the slice along the line of junction, nothing is gained by
making them deeper , and this requires a greaterexpenditure
of timber.

Scarfings of beams are frequently made oblique, as in

Plate XXn. fig. 2 ; but this seems a bad oractice. It

begins to yield at a point where the wood is crippled and
splintered off, or at leaat bruised out a little. As the

pressure increases, this part, by squeezing broader, causes

the solid parts to rise a little upwards, and gives them some
tendency, not only to push their antagonists along the

base, but even to tear them up a little For similar

reasons we disapprove of the favourite practice of many
artists to make the angles of their scarfings acute, as in

fig 3 This often causes the two pieces to tear each othej

up. The abutments should always be perpendicular to

the directions of the pressures This law is also to be

extended to the abutments ol different pieces of a trame.

and the artist must even attend to the shrinking of the

timbers by drying. When two timbers abut obliquely,

the joint should be most full at the obtuse angle of the

end , because, by drying, that angle grows more obtuse,

and the beam would then be in danger of splintering off

at the acute angle.

It IS evident that the nicest work is indispensably v/eagwg.

necessary in building up a beam. The parts must abut mi

each other completely, and the smallest p ly or void takt-s

away the whole efficacy. It is usual to give the abutiing

joints a small taper to one side of the beam, so that they

may require moderate blows of a maul to force them in,

and the joints may be perfectly close when the external

surfaces are even on each side of the beam. Rut we must
not e.xceed in the least degree, for a very taper wedge ha.-"

great force
, and if the pieces be driven together by very

heavy blows, tbe whole is left in a state of violent strain,

and the abutments are perhaps ready to splinter off by a

small addition of pressure. It is not unusual to leaue

some abutments open enough to admit a thin wedge leaoh-

mg through the beam. Nor is this a bad practice, if the

wedge IS ol material which is not compressed by the

driving or the .strain of service Iron would be preterabla

fo." this purpose, and for the joggles, were it not tlui. by
its too great hardness, it cripples the fibres of timber to

some distance. In consequence of this it often happens,

that in beams which are subjected to desultory and sudden
strains (as in tbe levers of reciprocating engines), itio

joggles or wedges widen the holes, and work thciiiaelvcn

loose , therefore skilful engineers never admit thcin. unJ

indeed admit as few bolts .u> possible, for the same n-ason

but when resisting a steady or dead pull, they are not a»

improper, and are frequently used

Beams are built up, not only to increase their dimensioni-

in the direction of the strain (which we have bithertt

called their depth), but al.so to increase their breadth, m
the dimensions perpendicular to the strain. Sometimes
the breadth of girder is doubled, if it is thought too weal'

for Its load, and when the thickness of the flooring milsi

not be increased.

The mast of a great ship of war must be made biggti .MB..n»n->

athwartship, as well as fore and aft. This is one of t!ic upnghu

nicest problems of the art. and professional men are by

no means agreed in their opinions in regard to it We
shall content ourselves here with .exhibiting the different

methods. The most obvious and natural method is

that shown in Plate XXIJ. fig. 4. It is plain that (inde-

pendent of the connection of cross bolls, which aie used in

them all when the beams are square) the piece C cannot
bend in the direction of the plane of the figure without

bending the piece D along with it. This method is much
used in the French navy , but it is undoubtedly imperfect.

Fig. 5 exhibits another method. The two halves of the
beam are tabled into each other m the same manner as in

fig. I. It is plain that this will not be affected by any
unequal swelling or shnnking, because this is insensible in

the direction of the fibres , but when bent in the direction

a 6, the beam fig. 4 is weaker than bent in tbe direction,
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ef. Each half of fig. 4 has, in every part of its length, a

thickness greatsr than half the thickness of the beam. It

is the contrary in the alternate portions of the halves of

fig. 5. When one of them is bent in the direction AB, it

ia plain that it drags the other with it by means of the

cross butments of its tables, and there can be no longi-

tudinal sliding. But unless the work is accurately

executed, and each hoDow completely filled up by the

table of the other piece, there will be a lateral slide along

the cross joints sufficient to compensate for the curvature
;

and this will hinder the one from compressing or stretching

the other in conformity to this curvature.

The imperfection of this method is so obvious that it

has seldom been practised ; but it has been combined with

the other, as is represented ia fig. 6, where the beams are

divided along the middle, and, the tables in each half are

alternate, and alternate also with the tables of the other

half. Thus 1, 3, 4 are prominent, and 5, 2, 6 are

depressed. This construction evidently puts a stop to

both slides, and obliges every part of both pieces to move
together, a" 6 and c d show sections of the built-up beam
corresponding to AB and CD. No more is intended in

this practice by any intelligent artist, than the causing

the two pieces to act together in all their parts, although

the strains may be unequally distributed on them. Thus,

in a built-up girder, the binding joists are frequently

mortised into very dilferent parts of the two sides. But
many seem to aim at making the beam stronger than if it

were of one piece ; and this inconsiderate project has

given rise to many whimsical modes of tabling and
scarfing.

The practice in the British dockyards is somewhat
different from any of these methods. The pieces are tabled

as in fig. 6, but the tables are not thin parallelepipeds,

but thin prisms. The two outward joints or visible -seams

are straight lines, and the table 1 jises gradually to its

greatest thickuess in the axis. In like manner, the hollow

6, for receiving the opposite table, sinks gradually from the

edge to its greatest depth in the axis. Plate XXII., fig. 7,

No. 1, represents a section of a round piece of timber built

up in this way, where the full line EF, GH ia the section

corresponding to AB of fig, 6, and the dotted line EG, PH
is the section corresponding to CD. This construction, by
making the external seam straight, leaves no lodgment for

water, and looks much fairer to the eye ; but it appears to

us that it does not give so firm a hold when the mast is

b,Eut ill the direction EH. The exterior parts are most
stretched and most compressed by this bending ; but there

is hardly any abutment in the exterior parts of these tables.

In tho very axis, whore the abutment is the firmest, there

is little or no difference of extension and compression. But
this construction has an advantage, which, we imagine,

mucli more than compensates for these imperfections, at

least in the case of a round mast , it wDl draw together by
hooping incomparably better than any of the others.

Joggles of elm are sometimes ujed in the middle of the

large tables of masts ; and when sunk into the firm wood
near the surface, they must contribute much to tlie strength.

But it 18 very necessary to employ wood not much harder

than tho pine, other^viso it will soon enlarge its bed and
become loose, for the timber of these large trunks is very

Goft.

The most general reason for piecing a beam is to

increase its length. This ia frequently necessary, in order

tb procure tie-beams for very wido roofs. Two pieces

.must be scarfed together. Numberless are tho modes of

doing this, and almost every master carpenter has bis

taTourite no.itrum Some of them are very ingenious

;

but here, as in other cases, the most simple are commonly
the strongest. Wo do not imagine that any. the most

ingeidous, is equally strong with a tie consisting of tw8
pieces of the same scantling laid over each other for a
certain length, and firmly bolted together. We acknowledge
that this will appear an artless and clumsy tie-beam, but
it will be stronger than any that is more artificially made
up of the same thickness of timber. The next simplest and
most obvious scarfing is that represented in Plate XXII.,
fig. 8, Nos. 1 and 2. If considered merely as two pieces

of wood joined, it is plain that, as a tie, it has but half the
strength of an entire piece, supposing that the bolts (which
are the only connections) are fast in their holes. No. 2
requires a bolt in the middle of the scarf to give it thai-

strength, and in every other part is weaker on one side or

the other. If the bolts were sufficiently numerous and
sufficiently firm, so as to produce a great degree of adhesion

or of friction between the parts, this joint might be made
almost as strong as the entire beam, since there is nothing

to prevent the co-operation of each side with the other

throughout its extent ; but much of the strength would
be lost if the bolts became loose, even in an inconsiderable

degree. But the bolts are very apt to bend by the violent

strain, and require to be strengthened by uniting theii-

ends by iron plates,—in which case it is no longer a

wooden tie. The form of No. 1 is better adapted to the

office of a pillar than No. 2, especially if its ends be formed
in the manner shown in the elevation No. 3. By the sally

given to the ends, the scarf resists an efifort to bend it in

that direction. Besides, the form of No. 2 is unsuitable

for a post, because the pieces by sliding on each other

by the pressure are apt to splinter off the tongue which
confines their extremity. Figs. 9 and 10 exhibit the most
approved form of a scarf, whether for a tie or for a post.

The key represented in the middle is not essentially

necessary , the two pieces might simply meet square there.

This form, without a key, needs no bolts (although they

strengthen it greatly), but, if worked very true and close,

and with square abutments, will hold together, and will

resist bending in any direction. But the key is a very

great improvement, and will force the parts together with

perfect tightness, but it must not be over driven. The form
of fig. 9 is by far the best (it is sometimes said to be
tabulated, that is, to render the joints as close as possible,

and the juncture more independent of any bolts which
might be placed simUarly to those in fig. 8, No. 1),—be-

cause the triangle of fig. 10 is much more readily splintered

off' by the strain er by the key than the square wood of

fig. 9. It is far preferable for a poctj for the reason given

in speaking of fig. 8, No. 1 and No. 2. Both may be formed

-(vith a sally at the ends equal to the breadth of the key.

In this shape fig. 9 is well suited for joining the parts of

the long corner posts of spires and other wooden towers.

Fig. 9, No. 2 differs from No. 1 only by having three

keys , the principle and the longitudinal strength are the

same The long scarf of No 2, tightened by the three

keys, enables it to resist bending much better.

None of these scarfed tie-beams can have more than one

third of the strength of an entire piece, unless with the

assistance of iron plates ; for if the key be made thinner

than one-third, it has less than one-third of the fibres to

pull by We are confident, therefore, that when the heads

of the bolts are connected by plates, the simple form of fig.

8, No. 1, is stronger than those more ingenious scarfings.

It may be strengthened against lateral bending by a little

tongue, or by a sally, but cannot have both.

The strongest of all methods of piecing a tie-beam would n«hii>»

be to set the parts end to end, and grasp them between ^'"''

other pieces on each side, as in Plato XXIII., fig. 1. This

the ship-carpenter calls fishing a beam ; it is a frequent pruo

tice for occasional repairs. Perronet used it for the tie-beams

or stretchers by which be connected th3 opposite feet of
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a 'centre,' which was yielding to its load, and had pushed

aside one of the piers above 4 inches

Where the beams stand square with each other, and the

strains are square with the beams and in the plane of the

frame, the mortise and tenon is the ijiosfe perfect junction.

A pin is generally put through both in order to keep the

:)iece3 united, in opposition to any force which tends to part

hem. Every carpenter knows how to bore the hole for

his pin, so that it shall draw the tenon tight into the

mortise, and cause the shoulder to butt close, and make
neat work ; and he knows the risk of tearing out the bit

of the tenon beyond the pin, if he draw it too much. We
may just observe, that square holes and pins are much
preferable to round ones for this purpose, bringing more of

the wood into action, with less tendency to split it.

fi..vudl Ship-carpenters have an ingenious method of making long
'edging wooden bolts, not passing completely through, which take

a very fast hold, though not nicely fitted to their holes, which

they must not be, lest they should be crippled in driving.

They call it fox-tail wedging. They stick into the point

of the bolt T, Plate XXIII., fig 2, thin wedges of hard

wood, 80 as to project a proper distance ; when these reach

the bottom of the hole by driving the bolt, they split the

end of it, and squeeze it hard to the side. This may be

practised with advantage in carpentry. If the ends of the

mortise are widened inwards, and a thin wedge be put into

the end of the tenon, it will have the same effect, and make
the joint equal to a dove-tail ; but this risks the splitting

the piece beyond the shoulder of the tenon, which would be

unsightly, and may be avoided by two very thin wedges a

a«d c being struck in near its angles, projecting equally;

al a very small distance within these are to be placed two
shorter ones b, d, and more within these if necessary. In

driving this tenon, the wedges a and c will take first, and
split off a thin slice, which will easily bend without breaking.

The wedges b, d will act next, and have a similar effect,

and the others in successioa The thickness of all the

wedges taken together must be equal to the enlargement of

the mortise towards the bottom.

When the strain is transverse to the plane- of the two
beams, great cars must be taken by the artist in placing

his mortise. A mortise in a girder for receiving the tenon
af a binding-joist of a floor should be as near the upper side

ns possible, because the girder becomes concave on that side

by the strain. But as this exposes the tenon of the bind-

ing-juiat to the risk of being torn off, we are obliged to

mortise further down. The form in Plate XXIII., fig. 3,

generally given to this joint is extremely judicious. The
sloping part a b gives a very firm support to Ihe additional

bearing e d, without much weakening of the girder. This
form should be copied in every case where the strain has a
similar direction

The joint that most of all demands the careful attention
of the artist is that which connects the ends of beami,
one of which pushes the other very obliquely, putting it

into-a state of extension. The most familiar instance of

this is the foot of a rafter pressing on the tie-beam, and
thereby drawing it away from the other wall When the
direction is very oblique (in which case the extending strain

is the greatest), it is difllcult to give the foot of the rafter

Buch a'hold of the tie-beam as to bring many of its fibres

into the proper action. There would be little difficulty if

we could allow the end of the tie-beam to project to a
small distance beyond the foot of the rafter; but, indeed,
the dimensions which are given to tie-beams for other
reasons are always sufficient to "give enough of abutment
when judiciously employed. Unfortunately this joint is

very liable to fail from the effects of the weather. It is

much exposed, and frequently perishes by rot, or becomes
so soft aud friable that a very small force is sufficient either

ior pulling the filaments oui oi tne tw-beam, or for crushing

them together. We are therefore obhgeo to secure it with

particular attention, and to avail ourselves of every circum-

stance of construction.

One is naturally disposed to give the rafter a deep hold

by a long tenon, but it has been frequently observed in

old roofs that such tenons break off. Frequently they ar«

observed to tear up the wood that is above them, and push
their way through the end of the tie-beam. This in all

probability arises from the first sagging of the roof, \y
the compression of the rafters and of the head of the king-

post. The head of the rafter descends, and the angle wiih

the tie-beam is diminished by the rafter revolving round its

step in the tie-beam. By this motion the heel or inr.er

angle of the rafter becomes a fulcrum to a verj' long and
powerful lever much loaded. The tenon is the other arm,

very short ; and being still fresh, it is therefore very

powerful. It therefore forces up the wood that is above
it, tearing it out from between the cheeks of the mortise,

and then pushes it along. Carpenters have therefore given

up long tenons, and give to the toe of the tenon a shape
which abuts firmly, in the direction of the thrust, on tli«

solid bottom of the mortise, which is well supported on tlie

under side by the wall-plate. This form, represented in

Plate XXIIL, fig. 4, has no tendency to tear up the end
of the mortise. The tenon has a small portion a b cut

perpendicular to the surface of the tie-beam, and the rest

6 c is perpendicular to the rafter.

But if the tenon is not sufficiently strong and it is not so

strong as the rafter, which is thought not to be stronger

than is necessary), it wiU be crushed, and then the rafter

will slide out along the surface of the beam. It is there-

fore necessary to call in the assistance of the whole rafter.

It is in this distribution of the strain among the various

abutting parts that the varieties of joints and their merits

chiefly consist. We can only mention a few here that

have met with most general approval
The aim in fig. 5, Plate XXII I., is to make the abutmentr

exactly perpendicular to the thrusts. The action is the
same as against the joggle on the head or foot of a
king-post. This is a very effectual joint ; it is not, hew-
ever, much practised. It is said that the sloping seam
at the shoulder lodges water ; but the great on seems
to be a secret notion that it weakens the tie- cam. Fig
6 exhibits a form that is more general, but certainly"

worse. The shoulder-joint is sometimes formed like the
dotted line a bedcfg of fig. 6. This is much more agreeable
to the true principle, and would be a very perfect method,
were it not that the intervals 6 d and dj are so short tHat

the little wooden triangles bed, dcf will be easily pushed
off their bases 6 rf, df. Fig. 7, No. 1, seems to have the

most general approbation, but we fail to perceive its

peculiar merits. It is the joint recommended by Price,

and copied into books of carpentry as the true joint for

a rafter foot. The visible shoulder-joint is flush with the

upper surface of the tie-beam. The angle of the tenon at

the tie nearly bisects the obtuse angle formed by the rafter

and the beam, and is therefore somewhat oblique to the

thrust. The inner shoulder a c is nearly perpendicular to

b d. The lower angle of the tenon is cut off horizontally

as at e rf. Fig. 8 is a section of the beam and rafter foot,

showing the different shoulders. Fig. 7, No. 2, is a
simpler, and in our opinion a preferable joint. We
observe it practised by the most eminent carpenters for

all oblique thrusts ; but it surely employs less of tha

cohesion of the tie-beam than might be used without
weakening it, at least when it is supported on the other

side by the wall-plate) Fig. 7, No. 3, is also much
practised by the best carpenters. I'ig. 9, No. 1, is pro-

posed by Mr Nicholson as preferable to fig. 7. No. S,
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because the abutment of the inner part U better supported.

This is certainty the case, but it supposes the whole rafter

to go to the bottom of the socket, and the beam to be

thicker than the rafter. Some may think that this will

weaken the beam too much, when it is no broader than tlie

rafter is tliick ; in which case they think that it requires

a deeper socket than Nicholson has given it. Perhaps the

advantages of Nicholson's construction may be had by a

joint like fig. 9, No. 2.

Whatever is the form of these butting joints, great care

should be taken that all parts bear alike ; and the artist

will attend to the magnitude of the different surfaces. In

the general compression the greater surfaces will ba less

compressed, and the smaller will therefore changa most.

When all has settled, every part should be equally close.

Because great logs are moved with difficulty, it is very

troublesome to try the joint frequently to see bow the

parts fit ; therefore we must expect less accuracy in the

interior parts. This should make us prefer those joints

whose efficacy depends chiefly on the visible joint. It

appears from all that has been said on this subject, that a

very small part of the cohesion of the tie-beam is sufficient

for withstanding the horizontal thrust of a roof, even

though very low pitched. If, therefore, no other use is

made of the. tie-beam, one much slenderer may be used,

and blocks may be firmly fixed to the ends, on which the

rafters might abut, as they do on the joggles on the head

and foot of a king-post. A tie-beam may have to carry

a floor or ceiling (sometimes the workshops and store-rooms

of a theatre), and therefore requires a great scantling, but

frequently beams have little to do, and contain an unneces-

sary quantity of timber. It is therefore of importance to

ascertain the most perfect manner of executing such a

joint, and we have directed the attention to the principles

that are really concerned in the effect. In all hazardous

cases the carpenter calls in the assistance of iron straps';

and they are frequently necessary, even in roofs, not-

withstanding this superabundant strength of the tie-beam.

But this is generally owing to bad construction of the

wooden joint, or to the faiUve of it by time.

I'here needs but little to be said of the joints at a joggle

worked out of solid timber ; they are not near so diffi-

cult as the last. When the size of a log will allow the

joggle to receive the whole breadth of the abutting brace,

it ought certainly to be made with a square shoulder

;

or, which is still better, an arch of a circle having the other

end of the brace for its centre. Indeed, this in general

will not sensibly differ from a straight line perpendicular

to the brace. By this circular form the settling of the

roof makes no change in the abutment ; but when

there is not sufficient stuff for .this, we must avoid

bevel joints at the shoulders, because these always tend to

make the brace slide off. The brace in Plate XXIII.,

fig. 10, No. 1, must not be joined as at 4, but as at a, or

in some equivalent manner.

When the very oblique action of one side of a frame of

carpentry does not extend, but compresses, the piece on

which it abuts, there is no difficulty in the joint. Indeed

a joining is unnecessary, and it is enough that the pieces

abut on each other ; and we have only to take care that

the mutual pressure be equally bnrne by all the parts, and

that it do not produce lateral pressures, which may cause

one of the pieces to slide on the butting joint. A very

slight mortise and tenon is sufficient at the joggle of a

king post with a rafter or straining beam. It is best, in

general, to make' the butting plain, bisecting the angle

formed by the sides, or else perpendicular to one of the

pieces. In fig. 10, No. 2, where, the straining beam a b

cannot slip away from the pressure, the joint a is preferable

tQ b, or .indeed to any uneven jo'nt, which never fails to

produce very unequal pressures on the different parts, by
which some are crippled, others are splintered off, &c. ,

When it is necessary to employ iron straps for strength- Pladnii

ening a joint, considerable attention is necessary that we «"»:*

may place them properly. The first thing to be determined
is the direction of the strain. This must be resolved into

a strain parallel to each piece, and another perpendicular

to it; and then the strap which is to be made fast to any of

the pieces must be so fixed that it shall resist in the direc-

tion parallel to the piece. Frequently this cannot be done
;

but we must come as near to it as we can. We can hardly

give any general rules. Fig. .30 shows the nature of tho

strap or stirrup by which the king-post ^ % «

carries the tie-beam. The strap that .we

observe most generally ill placed is that

;

which connects the foot of the rafter with the

beam. It only binds down the rafter, and
does not act against its horizontal thrust. It

should be placed farther back on the beam,
with a bolt through it, which will allow it to *

torn round. It should embrace the rafter

almost horizontally near the foot, and should

be notched square with the back of the

rafter. It is represented in fig. 11, Plate

XXIII. By moving round the eye-bolt, it follows the rafter,

and cannot pinch and cripple it, which it always doe;

in its ordinary form. We are of opinion that straps which
have eye-bolts in the very angles, atid allow all motion
round them, are of all the most perfect. A branched strap,

such as may at once bind the king-post and the two braces

which butt on its foot, will be more serviceable if it have

a joint. When a roof warps, those branched ttraps fre-

quently break the tenons, by affording a fulcrum in one of

their bolts. An attentive and judicious artist will considi:

how the beams will act on such occasions, and will avoid

giving rise to these great strains by levers. In the fore-

going reasoning upon the direction of straps, regard hat

been had especially to the economizing of their immediate

strength ; but it may happen that the principal purpose

of the strap will be answered by its pressing the raftet

firmly upon the beam, and this effect may be produced bj

a certain deviation from the horizontal position, with but

little diminution of the strength of the strap,—a deviation

which lias also the advantage of allowing the strap t«

embrace the whole of the beam, without weakening it by

driving a bolt through it. We must not, however, ran

the risk of crippling the end of the beam. A skilful

carpenter never employs many straps, considering them as

auxiliaries foreign to his art, and subject to imperfections

in workmanship which he cannot discern or amend. We
must refer the reader to Nicholson's Carpenter and Joiner'i

Assistant io \ more particular account of the varioua forms

of stirrups, screwed rods, and other iron-work, for carrying

tie-beams, &c.

The diagrams of Plate XXIV. will illustrate the use of FnrtliM

the before-described joints on a smaller scale in the further illnsi™.

operations of the carpenter's work. — °,''

Ordinary scarfing is the cutting away equally from the s„rfliig

ends, but on the opposite sides, of two pieces of timber, for

the purpose of tying or connecting them lengthwise, and i*

done to wall-plates and bond-timber. The usual mode is by
cutting about three fifths through each piece on the upper

face of the one and the under face of the other, about 6 or

8 inches from the end, as in fig. 1, Plate XXFV., transversely,

making what is technically termed a cal/m herf, and longitu-

dinally from the end, from two-fifths down on the same side,

so that the pieces lap together with a sort of half dovetail.

Theheavy supervening weight of the wall and joists renden
it impossible that they should be drawn apart without tear-

ing the fibres s'linder or lifting the weiehL Nevertheleaj
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these joinvs are generally spiked, and it is always required

Notching that they bs made to /all in or under a pier. Notching is

either square or dovetailed .; it is used in connecting the

end? of wall-plates and bond-timber at the angles, in

letting J5i3t3 down on beams or binders, purlines on prin-

cipal rafters, &c. Nos. 1, 2, 3, 4, and 5, fig. 2, show

varieties of notches applied as we have described No. 1

is a simple square notch ; No. 2, a dovetailed notsh. No.

3 is the lotch most commonly used; it is similar to No. 1,

but that the ends are allowed to run on so that the one

piece grasps the other, and each 'forms a cog to the other.

No. 4 IS an tfclique-angled, dovetailed notch , and No. 5

shows how joists .ire notched or let down on beams and

binders, and purlines on principal rafters. A notch is

cut into tl 3 under edge of the joist or purline an inch or

an inch and a half in depth, and considerably shorter than

the beam, binder, or rafter is in thickness. Notches are

also cut down on the upper angles of the bearing pieces, as

long as the rider is thick, as deep as the notch before

described of the latter is, and so far in as to leave a thick-

ness on its own edge equal to the length of the notch in

the riding joist or purline In the diagram one joist is

indicated in its place let down in the notch, and another

indicates the notch in its own edge, and leaves exposed the

notches in the binder Cogging, or corking, as it is

vulgarly termed, is the last-mentioned species of notch

extended on one side, and leaving a narrow tooth or cog

alone in the bearing-piece flush with its vpper face. No. 1,

fig. 3 It 18 used principally in tailing joists and beams

on wall plates and templets, and the cog is here made
narrower, because the end of the joist or rider coming
immediately beyond the plate, that part which forms the

shoulder of the notch would be liable, on being strained, to

be chipped off or torn away, if it were not kept as long as

possilile; and it is not of so much importance to guard

against weakening a wall-plate which is supported along its

whole length, as a beam, binder, or principal rafter, which

rests on distant points alone No. 2 of the same figure

shows another mode of tailing on joists and beams by a

dovetail notch, which, to distmguish it from the flat

notches, Nos. 2 and 4, fig. 2, is called corking, or cogging

also, though the operation certainly is not cogging. This

13 a good mode if the timber be so well seasoned as not to

be likely to shrink more ; but it would be improved by

allowing the rider to take a bearing in a notch like that

to No 1 before the dovetail commenced, as at No. 3, for

in the ordinary mode it is weakened in a point of great

importance. Whatever notches and cogs for beams and joists

are required in wall-plates and templets, should be made
before they are set on or in a wall ; for, as they are always

bedded in mortar, anything that may break the set must
be avoided. A cog-hold is best obtained through the agency
of a chair of cast-iron, which should, however, be itself

cogged or joggled to a stone templet laid in the wall

under it, and be capped or covered by another broad flat

stone, as an inverted templet, with a joggle from the cjiair

running up into it.

Mictising Tenoning implies mortising also as a matter of course.

They are the names of the two operations necessary to one

result,—that of producing a connection between two pieces

by inserting part of the end of one into a hole of similar

size cut in the side or face of the other. A tenon is formed
by cutting m on each side or edge of a piece of timber, near

its end, transversely, to a certain depth, or rather, leaving a

certain part of the breadth or depth uncut, and then cutting

in longitudinally from the ends as far from each edge as

the transverse cuts have been made in depth, thus removing

two square prisms and leaving a third undivided. This is

the tenon. An excavation in the side of a piece of timber,

of a certain depth, in the direction of its thickness, parallel

tenoDUig.

to its edges, and bounded lengthwise by lines at right

angles to them, is a mortise. Tenons and mortises are

made of exactly corresponding size, and are most frequently

at equal distances from one or the other side or edge of the

two pieces to be conjoined ; and for the most part, too,

every angle formed in the process of tenoning, both internal

and external, is a right angle. . Tenons are called joggles

in some situations, when they are not intended to be borne

upon, and their use is merely to keep the piece of timber

to which they belong steadily in its place, without being

liable to slight accidents from lateral pressure or violence.

In combining timbers by means of mortises and tenons, to

produce as great a degree of strength as possible, it must
be obvious that the object to be kept in view is to maintain

the end or tenon of the one as large and eflScient as it may
be, and weaken the other as little as possible in forming

the mortise. Fdr the efficiency of the mortised piece in a

horizontal bearing, it is clear that as much of its thickness

should be below the mortise as possible, as at a, fig. 4

;

for if it be put low, as at h, the superincumbent weight on
the tenon would more readily split or rend it in the direc-

tion of the grain, aa indicated ; but the case is inverted

with the tenoned pieces. With the mortise at a the tenon

could only hav6 the efiBcacy of so much of the piece to

which it belongs as there is of it above its under surface,

which is a very small part of its depth ; whereas with the

tenon at 6 it would command the power of the greatest part

of the depth. To guard as much as possible against the

danger or too great a mortise and too small a tenon on one

side and the other, and to obviate the difiSculty arising from

the eflSciency of one or the other of the two pieces being

affected by putting the tenon too high or too low, a com-

pound, called a tusk tenon, is used for almost all horizontal

bearings of any importance, especially to joists and binders,

to trimmers, beams, girders, bressummers, kc. The body

of the tenon in this is a little above the middle of the end,

and it runs out 2, 3, or 4 inches, or more, as the case

may require. Below it the tusk protrudes, and above

it the shoulder is cut down at an obtuse angle with the

horizont,il line, giving the strength of the whole depth of

the timber above the under tusk to the tenon, and giving

it a bearing-in a shallow mortise, whilst a greater depth of

the mortised piece than the tusk rests on receives the body

of the tenon, and so protects its comparatively narrow

margin from undue pressure. The diagram No. 1, fig. 5,

shows the tusk tenon, with the section of a beam intj

which it is mortised , and No. 2 indicates perspcctively

the appearance of the mortise in front. Pinning is the inser Pinning

tion of nearly cylindrical pieces of wood or iron through a

tenon, to detain it in the mortise, or prevent it from being

drawn out by any ordinary force. For this purpose the

pin is inserted either in the body, or beyond the thickness,

of the mortised piece, as indicated at a, fig. 5, or at a, fig.

6. Wedging (see 6, b, No. 2, fig. 25) is the insertion of Wedgin*.

triangular prisms, W'hose converging sides are under an

extremely acute angle, into or beside the end of a tenon, to

make it fill the mortise so completely, or bind it so tightly,

that it cannot be easily withdrawn. The wedging of ten-

ons also assists in restoring to the mortised piece of timber

much of the strength it had lost by the excision of so much
of its mass, which indeed the tenon itself does if it fit

closely in every direction ; but the assistance of the wedge

renders the restoration more perfect than the tenon could

secure of itself, by compressing the fibres of both, longi-

tudinally to those of the one, and transversely to those

of the other, thus 'removing the tendency of the mortised

piece to yield in any degree in the weakened part, though

it cannot make up the loss in its tenacity occasioned by
the scission of its fibres.

In scarfing, cogging, and notching, the shoulders are
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uchts

IfltK.

always cat in with the saw ; but the cheek is for the most

part struck out with the mallet and chisel, or adze, as may
be most convenient. Tenons should be made entirely with

the saw. Mortises are generally bored at the ends with an

auger whose diameter equals tjieir thickness ; the inter-

vening part is taken out with a wide chisel, cutting in the

direction of the fibre ; and the ends are squared down with

^ chisel whose breadth just equals the thickness of the

mortise. Wood pins must be rent to insure the equal

tenacity of their whole mass. Wedges are cut with the

saw, but straight-grained stuff is always preferred for them.

Bond-timbers and wall-plates should be carefully notched

together at every angle and return, and scarfed at every

longitudinal joint. The scarf shown at fig. 1, Plate XXIV.,
is sufficient ; and the notch at No. 3, fig. 2, may be

preferred where notching is required ; neither pinning nor

nailing, however, can be of great use to either the notch or

the scarf. Bond-timbers are passed along and through all

openings, and are not cut out until such openings are to

be permanently occupied, that is, by windows with, their

^ash-frames, <fec., because they assist in preventing irregular

gettlements, by helping to carry the weight of a heavy part

along the substruction generally, instead of allowing it to

press unduly upon the part immediately under it.

It is the duty of the carpenter to supply the bricklayer

or mason with wood bricks in sufficient quantity, and to

direct him where they should be placed to receive the joiner's

fittings, or the battening, which the carpenter himself may
have to put up for the plasterer.

t^ The carpenter makes and fixes or sets centres of all

kinds, whether for single arches or niches, or even in bridge

construction. Large centres are framed in distinct ribs, and
ere connected by horizontal ties ; whilst small ones are made
of mere boards cut to the required sweep, nailed together,

and connected by battens notched into or nailed on their

edges. Precision and stability are nevertheless equally and
absolutely necessary, as it is impossible for an arch to be
turned or set correctly on an incorrect or unstable centre.

,. Descriptions of various sorts of flooring arc noticed in

the earlier part of this article as for fireproof structures

;

and also under Brickwork and Mason-work. The timbers or

framework of ordinary house and warehouse floors is called

naked flooring, and it is distinguished as single, double,

and framed. Of these the first, under ordinary circum-

stances, is the strongest,

uitio Single flooring (Plate XXV. figs. 1, 2) consists of one row
or tier of joists alone, bearing from one wall or partition to

another, without any intermediate support, and receiving the

Booring boards on the upper surface or edges of the joists, and
the ceiling, if there be one, on the lower. Joists in single floors

should never be less than 2 inches in thickness, because of

their liability to be split by the brads or nails of the boards if

they are thinner ; and they should never be much more,
because of the keying of the ceiling, which is injuriously
affected by great thickness of the joists. Twelve inches from
^ist to joist is the distance generally allowed; that dimen-
6ion,howevei,ftom centre to centre of the joists would be bet-

ter Strength to almost any extent may be given by adding
to the depth of the joists, and diminishing the distance be-

tween them ; and they may be made firn, and be prevented
from buckling or twisting, by putting struts between them.
The struts are short pieces of batten, fig. 3 1 , wb'-h should not
be less than an inch, and need not be more . --*w

bhan an inch and a half thick, and
4 inches wide, placed diagonally between
the joists, to which they arc nailed^

double series, or crossing, as indicated by _ ,
the fuU and dotted lines in Plato XXIV. '"• ^i—strut-

Sg. 7 ; and ,they should be made to range in a right line,

tnat none of their effect may be lost ; and 'these ranges

Sooriii;;.

)e more .

--**•

d 3 or ^^
)etween ^^^
d, in a ^^

Fio. 32— Herriug-

bone Strutti.-ig.

or rows should cc repsated at intervals not exceeding 5
or 6 feet. The struts should be cut at the ends ^i.th

exactly the same inclination or bevel, to fit closely. G'eat
care should be taken, too, not to spL't the struts in

nailing, but the trouble of boring with a gimlet is sa^ed
by making a slight nick or incision with a wide-set saw
for each nail, of which there should not be less than two
at each end ; and the nails used should be clasp-nails. If

the struts were notched into the joists, as in fig, 32, it would
add very materially to their efficiency,

but perhaps not in proportion to the

additional labour it would involve. This
strutting should be done to single floor-

ing under any circumstances, as it adds
materially to its firmness and indeed to

its strength, by makmg the joists trans-

mit any stress or pressure from one to another.

The efiiciency of single flooring is materially siffected by
the necessity which constantly occurs in practice of trimming
round fire-places and flues, and across vacuities. Trimming
is a mode of supporting the end of a joist by tenonmg it

into a piece of timber crossing it, and caDed a tnmmer,
instead of running it on or into the wall which supports

the ends of the other joists generally. A trimmer requirea

for the most part to be carried or supported at one cr

both of its ends by some of the joists, which are called

trimming joists, and are Tiecessarily made stouter th.-in if

they had to bear no more than their own share of the

stress. Commonly it is found enough to make the trim-

mers and tnmmmg joists from half an inch to. an n'-h

thicker than common joists. In trimming, tusk tei. ^ns

should be used ; and the long tongue or main body of

the tenon should run not less than 2 inches through,

and be draw-pinned and wedged, moreover, if it do not

completely fill the mortise in the direction of the length ofj

the latter. "';,_ _ ^

The principal objection, however, to single flooring is,'

that sound readily passes through, the attachment of the

boards above and of the ceiling below being to the same
joists throughout. Another objection, and one already

referred to, is the necessity of making the joists so thin,

not to injure the ceilings, that they with difhculty receive

the flooring brads in their upper edges without splitting.

A partial remedy for both these disadvantages is found in

a mode sometimes adopted of making every third or fourth

joist an inch or an inch and a half deeper than the. inter-

vening joists ; and to these, ceiling joists are notched and

nailed, or nailed alone, as shown in Plate XXIV. fig 7.

This, by diminishing the number of points of contac. Ve-'

tween the upper and the lower surface, for the ceiling j' is. j

must be carefully kept from touching the shallovv^r jiisia

of the floor, is less apt to convey sound '-om one storv to

another, and allows conveniently thin joists to be ustij tor

the ceiling without affecting tho.se of the floor.

Double flooring (see Plate XXIV. fig. 8, Nos. 1 an.i 2,

and Plato XXV. fig. 3) consists of three distmct sericf of

joist?, which are called binding, bridging, and ceiling jiists.

The binders in this are the real support of the floor ; iliey

run from wall to wall, and carry the bridging joists abjve

and the ceiling joists below them. Binders need ni't be

less and should not be much more than 6 feet apart, thjt is,

if the bridging or flooring joists are not inordinately v.i:.k.

The bridging joists form the upper tier, and are no' "lied

down on the binders with the notch No. 5, Plate XXiV.
fig. 2. The ceiling joists range under the binders, and are

notched and nailed as shown at No. 1, fig. 8 ; but the

notch must be taken entirely out of the ceiUng joists, for,

the lower face or edge of the binder may not be wounded
by any means or on any account, and, moreover, no good.

would be gained in any other respect by doing so. Wlien
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it is an object to save heiglit in the depthor thicknras of

this species of floor, the ceiling joists may be tenoned into

the binders, instead of being nailed to them; in this

case the latter must be chase-mortised on one side, fig. 3o,

for the convenience of receiving

the former when they are them-

selves set and fixed. A chase

is a long wedge-formed groove

of the breadth or thickness of F'o- 33.—Chase Mortise.

the mortise, of which it is indeed an elongation, so that the

tenon at one end of the ceiling joist being inserted in the

regular mortise in the binder prepared for it, that at the

other end is driven along the chase up to its place in the

mortise in the next binder. When ceiling joists are thus

chase-mortised, their lower or under faces are allowed to

comu a little below the under face of the binders, andthe

space across is firred down by slips not wider than the ceiling

joists are thick. No. 2, fig. 8, shows a transverse compart-

ment, or bay, of a floor in this manner; but it is not so

good a one as the preceding ; for, besides the weakening of

the binders, by cutting so many mortises and chases in

them, it is almost impossible to give the ceiling floor the

degree of firmness and consistency it possesses in the other

way, besides requiring the firring down on the binders. The

same spac« would be better gained by cutting the bridging

joist*. 80 much lower down ; as they may, with the sort of

notch indicated above, be let down fullyhalf their depthwith-

out great injury to either bridging joists or binder, for they

can always be made to fit tightly or firmly, and very little

more labour is involved in notching deeply than slightly.

Flooring is said to be framed when girders are used

together with binding, bridging, and ceiling joists (see Plate-

XXIV. fig. 9, No3. 1 and 2, and PI te XXV. fig. 4).

Girders are large beams, in one or more pieces, accordiiig

to the length required, and the size and strength of which

timber can be procured. They are intended for longer

bearings than mere binders may be trusted at, and may bo

strengthened by forming a built beam. The principle of

constructing girders of any depth, says Tredgold, in his

Carpentry, is the same as that of building beams, and when
properly conducted they are as strong as any truss can be

made of the same depth. The most simple method consists

in bolting two pieces together, with keys between to prevent

the parts sliding upon each other,—the upper one of hard

compact wood, the lower of tough straight grained wood.

The joints should be at or near the middle of the depth ; the

thickness of all the keys added together should be greater

than one-third more than the whole depth of the girder;

and if they bo made of hard wood, the breadth should be

about twice the thickness. They may be held together by
bolts. Fig. 34 is a good form held by bands, and, if the

upper timber be cut so as to be smaller towards the ends,

would admit of these hoops being driven on till perfectly

FiflS. 34, 35.—Girdan.

' tight. In fig. 35 the parts are tabled or indented together
instead of being keyed, and a king-bolt is added to tighten

the joints: Girders may bo further strengthened 'to almost
any extent by trussing ; but to be efficient, the height of the
truss must always be greater than the depth of the beam
itself, and the strength is increased by extending that
height as the space or bearing increases. A truss is indeed

a wooden arch, whose lateral thrust will of course be

greater the smaller the angle scbtended by if, and vice

versa. It has been a commonly received opinion, that a
truss less than the depth of a girder adds materially to ita

strength ; but experiments have proved that very little

advantage is gained by such a one, even when executed in

the best manner, and that, badly executed, the beam or

girder is weaker with the truss than without it. In some
situations the flooring joists can be raised to a certain height
to allow of the head of the truss, which is usually made
of iron, being placed at a sufficient height to be truly

Flo. 36.—Tmssed Girder.

efficient. Such is the trussed girder shown in fig. 36,
intended for a great length. A common mode of strength-

ening a beam or bressummer, is to cut the timber in hale
longitudinally, whereby any defects in the interior can be
seen ; then to reverse the pieces, end for end, and bolt them
well together. Some additional strength is obtained by
putting between the timbers a plate of wrought iron about
the depth of the beam and about half an inch in thickness,

and then bolting the three together, as in Plate XXIV.
fig. 9, No. 3.

Binders are made dependent on the girders by means of
double tusk tenons, and on and to them tho bridging and
ceiling joists are attached as above described. Plate XXIV.
fig. 9, No. 1, shows the transverse section of a compart- PUm »e

ment or bay of a framed floor ; No. 2 the same longitudinally foore.

of the girder and of the bridging and ceiling joists, and
transversely of the binders. Plate XXV. fig. 1, is the plan
of a single floor of joista tailing in on wall-plates with
two chains of struts, and trimmed to a fire-place. Fig. 2
is a floor similar to fig. 1, with ceiling joista nailed to

deeper flooring joists at intervals, as in Plate XXIV. fig. 7.

Fig. 3 is the plan of a double floor ; and fig. 4 is that of a
framed floor of joists, bays of which are shown in section

in Plate XXIV. figs. 8, 9. It is to be observed, with
reference to the diagram fig. 9, No. 1, that binders

ought not to be framed into the girders opposite to one
another,, as they are here shown to be as a matter of

convenience, since the girder is unduly weakened by being
mortised on both sides at the same place. Cast-iron shoes

render mortising the one forming a tenon upon the other

almost unnecessary; and in like manner cast-iron shoes

laid into a wall upon stone templets give a good and safe

bearing to the girders ; but it is not everywhere that cast-

iron shoes are attainable, and mortises and tenons may be

made anywhere.

The above descriptions of the three sorts of flooring

apply to floors which are to have a ceiling as in house
building, or may be left open, as usual in warehouses.

But in house building according to the practice of the

media;val period, these timbers would be left exposed.

They would all require to be planed smooth, the girders

moulded, the binders partly so, and the joists perhaps only
stop-chamfered, which is done by cutting the arris of the

timber to an angle along its whole length, but stopping

short of the ends by a few inches, when it is returned

into the arris by a cant. The underside of the joists in a
framed floor may be lined with chamfered boarding or

formed into panels and ornamented,—a boltel or a set of

mouldings forming a frame or cornice all round against tho

binder. The girders would rest upon stone corbels, either

moulded or decorated with foliage or Ggures, or all three

united. VioUet le Due, in his valuable Dictionnaire raiscmne

de fArchiieciurf, gives several cxaninlcs of sneJi ft. iloOt
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of one of which we avaU ourselves, from a house at Rheims

of (be 15th century (Gg. 37). He gives an example also of

JOIST

Fio. 37.—Mediaeval Flooring.

ft floor formeS of a girder into which joists are laid formed

of square timbers cut in half through the diagonal These

are fixed close together like a succession of Vs, thus wwr,
and boarded over. The top of the angle space formed by two

joists is filled up with a small angle fillet presenting a flat

surface. The whole effect is unique.

In mediaeval carpenters' work it was always the rule

only to mould the useful members, and so it was also as

regards the carving. Most of the old wood carving is so

contrived as to be wrought out of the same plank or

thickness as that which is moulded, or else is a separate

piece of wood, in a spandril for instance, enclosed within

the constructional members. In joining their work, which

was of oak, they trusted entirely to tenoning and pinning

with stout oak pins.
' Although cast-iron columns and stanchions have for

some years been preferred to timber posts as supports to

girders of warehouse floors, lately the latter have again

come into use from their known greater resistance to fire,

whereas cast-iron Soon succumbs to the great heat and the

effects of water upon it. Such posts are usuaUy made of

fir or of oak, the dimensions of which vary according to

their compound of crushing force and stiffness which is

as 25 to 40. The caps to them should be long, so that

they may not press into the girders, and if practicable,

iron dowels should pass through the girders to catch the

! bases of the posts in the floor above.

I

Partitions of timber are called quartering partitions,

and they are generally framed. Common quartering

partitions, which rest on a wall or floor, and have nothing

to carry, consist merely of a sill, a head, and common up-

rights called studs to receive the lath for plastering ; these

last may be simply joggled or tenoned into the head and
sill, as shown in Plate XXIV. fig. 4, c, and stiffened by
struts or stretching pieces put between them and nailed.

When, however, a quartering partition is over a vacuit/,

or rests only on certain points, and has, moreover, to sustain

a weight, a floor perchance, it is framed and trussed with

king or queen posts and trussing pieces as to the tie-beam

of a roof, and is thence called a trussed partition ; and the

filling iu of common uprights or quarters for the laths is

generally performed by joggling them at one end into either

head or sill, and nailing them securely to the trussing pieces.

In the diagram, Plate XXV. fig. 5, it is supposed that an
opening or doorway is to be made in the partition, so that

the timbers of the truss are placed around it with queen-
posts, and a small internal truss is put over the door-head to

preveut it from sagging, and to carry the long part of the
partition, which we supposed required to bear a floor, so
that the partition acts also, in fact, the part of a trussed

girder in the most available form. Fig. 'Q piesents another

method of framing a similar partition. Such partitions

should be set up in every story before the beams and joists

of the floors are laid, that their horizontal timbers may be

notched on to the wall-plates, and that the joists or binders

may be notched on to them if occasion require it ; but

they should be fi^ed rather bslow than above the level cJ

the wall-plates, because they are not lialjle to settle dowj

so much as the walls, though even that will depend in t

great degree on the nature of the walling, and its liability

to yield. As the whole weight on partitions is supported

by the principal posts, their scantlings must be first con-

sidered, which should be done in two different ways ; first,

when the studs are to be filled in with brickwork and
rendered thereon, when they are called brick-nog partitions

;

or secondly, when they are to be lathed and plastered on

both sides, or to be wainscoted. Thin partitions of wood
only are called framed partitions and are considered in the

portion relating to the joiner.

Hoofing is another very important branch of the art of Eloofing.

carpentry. The most simple form is a shed-roof or lean-

to, which is. merely obtained by pieces of wood being laid

across in the position of an inclined plane to throw off the

water. Rectangular buildings are usually covered by a

roof in the form of a prism, the vertical section of which

is an isosceles triangle. The height of this, or as it is

technically called, the pitch of a roof, has varied in different

ages, to suit the exigencies of the climate or the taste of

the designer. A few examples showing the insertion of the

foot of a principal rafter into a tie-beam, the struts into a

post, and the heads of struts, are given in Plate XXIII.

To relate all the specialities which the carpenter may Specniitica

have to do in some particular buildings, as a church, for °^ "^T*"-

instance, would far exceed our limits. The mode of

executing -such things would be the same as already de-

scribed, the style only making a difference in the result

Pewing or benching—the pulpit and reading-desk, stalls,

screenwork, font cover, gallery front, 4c.—all depend on

the architect's designs. Again, shop fronts are now almost

a speciality, together with shop-fittings ; and among the

minor things in a house are the cupboards, closets, bath,

cisterns, kitchen-dresser, plate-rack, dust-bin when not of

wholly of brick,—also stable fittings it the improved iron

fittings be not used. Centering for arches and for bridges,

wharf-walls, spires, turrets, belfries, church bell hangings,

gables, are all embraced in carpenter's work, as well as

timber houses, the manner of framing which, and the names

of the different timbers, will be found described in Le
Muet's work (1747) 'and others of that period, and illus-

trated in many valuable publications, by Nash, Richardson,

Habershon, Clayton, Viollet de Due, Parker, Dollman,

and others ; and not least of such works in timber are the

barn, porches, lych gates, palings, with chests and presses,

and tables and chairs formerly.

Pugging floors, firring down joists, bracketing and cradling

for plastering, and some other things, are operations per-

formed indifferently by the carpenter or the joiner, as lesa

or greater precision is required in the performance.

Sec Moxon, Mechankk Exercises, 4to., 1679 ; Godftry Richards,

Translation of the First Book of A. Palladii. svo, 1676 ; Smith,
Carpenter's Companion; Svo, 1735 ; Prict, British Carpenter, 4to,

1733-35; Batty Langley, Builder's Ctmplete Assistant, Svo, 1738,

and his Builder's and ll^errhnan's Treasury of Designs, Ho, 1740;

Sw.in, Carpenter's Complete Instructor, ito, 1759 and 1 763 ; Pain,

British Palladio, fol, 17S6 and 1S04, and his Practical Bouf
Carpenter, 4to, 1774 ; Nicholson, Carpenter's New Guide, 4t(^

1792, his Builder's New Director, 4to, 1824, and his Architect

lurat Dictionary, 4to, 1835 ; Tredgold, Principles of Carpentry,

edit, by Barlow, 4to, 1853 ; Weale, Carpentry, 4to, 1849 ; New-
knd, Carpenter's Assistant, ic., fol., 1860 ; LaxtoD, Examples of
Building Construciim, largo fol., 1855-58 ; Tarbuck, Encyclopetdia

of Practical Carpentry and Joinery, &c., 4t<n 1857-59; i- W,
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Pugin, Chancel Screens, <to, 1861, snd his Details of Ancient

Timber Bmises, ito, 1836 ; feury, EcclesiastuxUWoodicark; 4to, 1S47

;

'Brandon, Analysis of Gothic Architecture, 4to, 1849 ; Dollman,

jindent Pulpits, 4to, 1849 ; A. Pugin, Ornamental Gables, 4to,

1831 ; and the following foreign publications : Jousse, Lc Theatre

it Cart de Charpentier, fol., 1650 ; Le Muet, Maniire de bien

bastir, fol., 1623, translated by Pricke, fol., 1670 and 1675 ; Emy,
I'Art de la Charpenterie, fol., 1841-42 ; Krafft, L'Art de la Char-

peiUerie, fol, 1805; L'Art de la Charpenle, fol., 1819-22, and
Supplement by ThioUet, foL, 1840 ; Viollet de Due, Didionnaire,

8vo, 1857, ijc.

Joinery.

Joiiiery is one of tlte useful arts wliich contributes most
materially to the comfort and convenience of man. As
the arts of joinery and carpentry are often followed by,

the same individual, it appears at fir^t view natural to

conclude that the same principles are common to both

these arts ; but a closer examination of their objects leads

to a diflferent conclusion. The art of carpentry is directed

almost wholly to the support of weight or pressure) and
therefore its principles must be found in the mechanical

ecienees. In a building it includes all the rough timber-

work necessary for support, division, or connection ; and

its proper object is to give firmness and stability. The art

of joinery has for its object the addition in a building of

all the fixed wood-work necessary for convenience or

ornament. The joiner's works are many of them of a

complicated nature, and require to be executed in an

expensive material ; therefore joinery requires much skill

in that part of geometrical science which treats of the

projection and description of lines, surfaces, and solids,

as well as an intimate knowledge of the structure and
nature of wood. A man rnay be a good carpenter without

being a joiner at all ; but he cannot be a jomer without

being competent, at least, to all the operations required

in carpentry. The rough labour of the carpenter renders

bim in some degree unfit to produce that kind of accurate

and neat workmanship which is expected from a modern
Joiner ; but it is no less true, that the habit of neatness

and the great precision of the joiner make him a. much
•lower and less profitable workman than the practised

carpenter in works of carpentry. In carpentry, as before

observed, framing owes it» strength to the form and posi-

tion of its parts ; but in joinery, the strength of a frame

depends upon the strength of the joinings. The import-

ance, therefore, of fitting the joints together as accurately

as possible is obvious. It is very desirable that a joiner

should be a quick workman, but it is still more so that he

should be a good one ; that he should join his materials

with firmness and accuracy ; that he should make surfaces

even and eriooth, mouldings true and regular, and the

parts intended to move so that they may be used with

ease and freedom. It is also of the greatest importance

that the work, when thus put together, should be con-

structed of such sound and dry materials, and on such

principles, that the whole should bear the various changes

of temperature and of moisture and dryness, so that the
' least possible shrinkage or swelling shculd take place.

I'rogreBsct In early times very little that resembles modern joinery
••oinery. ^^^ known ; every part was rude, and joined in the most

f artless manner. The first dawnings of the art appear in

the thrones, stalls, pulpits, and screens of our cathodmla

and churches ; but even in these it is of the most simple

kind, and is indebted to the parver for everything that is

worthy of regard. Whether in these monuments the

, carver and tte joiner had been one and the same person we
lannot now determine, though we imagine, from the mode
Df joining in some of them, that this was the case. With
the revival of classic art great changes took place in every

sort -of construction. Forms began to be introduced in

architecture which could not be executed at a mivlerate

expense without the aid of new principles, and these

principles were discovered and published by practical

joiners. As might naturally be expected, these authors

had but confused notions, with their scanty geome-
trical knowledge ; and, accordingly, their descriptions

are often obscure, and sometimes erroneous. The change
from the heavy mulUoned casemeiit and its guard of

iron bars to the sash windows necessitated some new
method of protection, and boxing shutters were invented.

The framed wainscot of small panels gave way to the large

bolection moulded paiielling. Heavy doors, A-hich v,'ere

fomerly hung on massive posts, or in jambs ol cut stone,

were now framed in light panels, and hung n moulded
dressings of wood. The scarcity of oak timber, and the

expense of working it, led to the importation of fir timber

from the north, which gradually superseded all other

material except for the choicest works. . Birt the art is

still far short of perfection, and in some respects it seems

to have retrograded. It is seldom that large glued-up

panels will now stand well. Mouldings of great girth give

at the mitres, doors wind, and skirtings shrink from the

floors in a way seldom seen in old houses. The sashes,

perhaps, are made better than the heavy barred windows,

of a century and a half ago. In no other respect, however,

has joinery made the progress which has been made in

other arts. The improved state of machinery has also done
but little for its exceUence, though the circular saw-bench,

ihe planing-machines, the moulding-machines, and the

mortising-machines have done much to reduce the cost of

labour. This last machine was suggested in the seventh

edition of this work (1830), attention having been drawn

to the subject from the improvements in the art of block-

making, and it is now used in most of the large establish-

ments throughout the country.

The joiner operates with saws, planes, chisels, gouges, Tool^

hatchet, adze, gimblets, and other boring instruments

(which are aided and directed by chalked lines), gauges,

squares, hammers, mallets, abd a great many other less

important tools ; and his operations are principally saw-

ing and planing in all their extensive varieties, setting out,

mortising, dovetailing, &c. Descriptions of the tools, with

instructions for using them, may be found in Moion's

M<chanich Eterciset, 4to, London, 1G77-80, and in Nichol-

son's Mechanical Exercises, London, 1812.

There is likewise a great range of other operations, none

of which can bo called unimportant, such as paring, gluing

up, wedging, pinning, fixing, fitting, and hanging, and many
things besides which depend on nailing, Ac, such as laying

floors, boarding ceilings, wainscoting walls, bracketing,

cradling, firring, and the like. In addition to the wood on

which the joiner works, he requires also glue, nails, brads,

screws, and hinges,—and accessorily he applies bolts, locks,

bars, and other fastenings,—together with pulleys, lines,

weights, white-lead, hold-fasts, wall-hooks, <tc., kc.

The joiners' work for a house is for the most part

prepared at the shop, where every convenience may be

supposed to exist for doing everything in the best and

readiest manner ; so that little remains to be done when

the carcass is ready, but to fit, fix, and hang, that is, after the

floors are laid. "The sashes and frames, the shutters, back

flaps, backs, backs and elbows, sofllts, grounds, doors,

ic, are all framed and put together, that is, wedged up
and cleaned ofl', at the shop ; the flooring boards are pre-

pared, that IS, faced, shot, and gauged with a fillister re-

bate; and the architraves, pilasters, jamb linings, skirtings,

mouldings, &,c., are all got out, that is, tried up, rebated,

and moulded, at the shop. The joiner very often turr.j

the house he has to fit up into a workshop ; for benches, and

a fire for his glue-pot, are nearly all he requires, should be

not have the now usual " general joiner" machine
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Materials. There is no art in which it is required that the structure

and properties of wood should be so thoroughly under-

stood as m joinery. The practical joiner, who has made
the nature of timber his study, has always a most decided

advantage over those who have neglected this most im-

portant part of the art.

Wo>id» It IS well known that wood contracts less in proportion,

shnnk in diameter, than it does in circumference ; hence a whole
uregula-ly. jrea always splits in drying. Mr Knight has shown that,

in consequence of- this irregular contraction, a board may
be cut from a tree that can scarcely be made by any means
to retain the same form and position when subjected to

various degrees of heat and moisture. B'rom the ash and
the beech he cut some thin boards m difTerent directions

relatively to their tranverse septa, so that the septa crossed

the middle of some of the boards at right angles, and lay

nearly parallel with the surfaces of others. Both kinds

were placed in a warm room, under perfectly similar cir-

cumstances Those which had been formed by cutting

across the tranverse septa, as at A in

fig. 38, soon changed their form very

considerably, the one side becoming
hollow, and the other round , and in

drying, they contracted nearly 14 per

cent, in width, The other kind, in

which the septa were nearly parallel to

the surfaces of the boards, as at B,

retained, with very little variation,

their primary form, and did not contract in drying more
than 3j per cent, in width. {Philosophical Transactions,

part iL for 1817 , Philosophical Magazine, vol. 1. p. 437.)

As Mr Knight had not tried resinous woods, two
specimens were cut from a piece of Memel timber ; and to

render the result of the observatidns more clear, conceive

fig. 38 to represent the section of a tree, the annual rings

being shown by circles. BD represents the manner in

which one of our pieces was cut, and AC the other. The
board AC contracted 375 per cent, in width, and became
hollow on the side marked b. The board BD retained its

original straightness and contracted only 0'7 per cent.

The difference in the quantity of contraction is still greater

than in hard woods. From these experiments, the advan-

tages to be obtained merely by a proper attention in cutting

out boards for panels, &c., will be obvious ; and it will

also be found that panels cut so that the septa are nearly

parallel to their faces, will appear of a finer and more even

grain, and require less labour to make their surfaces even

and smooth. But as this system would necessitate the

rejection of all but the heart of the tree for superior work,

a method has been adopted which it is said was first

used by the billiard-table

makers. Let AC, fig. 39,

represent the piece above

referred to by the same
letters. It will become
hollow on the side marked
of the

Fig. 39.

b, no doubt because the rings

wood when cut across are relieved from tension,

end endeavour to expand themselves. To counteract this

I 13 customary, in all good work, to rip the plank down
the cer.tr«, and then to " turn the stuff inside out " as it is

popularly called. This is done by reversing the wood, end
for end, so as to bring the

heart against heart, and the

outside against outside, as

IS shown in fig. 40 (without ^8- *"•

which the glue joints are sometimes liable to fly), and
also so as to reverse the circular parts of the grain.

In wood that has the larger transverse septa, as the oak,
for example, boards cut as BD will be figured, while those
out aa AC will be plain.

;

There is another kind of contraction in wood whilst
drying, which causes it to become curved in the direction

of its length. In the long styles of framing we have often

observed it ; indeed, on this account, it is difficult to pre-

vent the style of a door, hung with centres, from curving,

so as to rub against the jamb. A very satisfactory reason

for this kind of curving has been given by Mr Knight,
which also points out the manner of cutting out wood, so

as to be less subject to this defect, which it is most desir-

able to avoid. The interior layers of wood, being elder,

are more compact and solid than the exterior layers of the

same tree ; consequently, in drying, the latter contract

more in length than the former. This irregularity of con-

traction causes the wood to curve in the direction of its

length, and it may be avoided by cutting the wood so that

the parts of each piece shall be as nearly of the same age

a.s possible. But as this would also necessitate the rejec-

tion of a great deal of stuff, a simpler method is found,

which is always to turn the heart of the wood outwards.

Thus, in framing a door, the heart should always go against

the jambs, and the sap side to the panels.

Besides the contraction which takes place in drying,

wood undergoes a considerable change in bulk with the

variations of the atmosphere. In straight^grained woods
the change in length is nearly insensible, and hence they

are sometimes employed for pendulum rods; but the lateral

dimensions vary so much that a wide piece of wood will

serve as a rude hygrometer. The extent of variation

decreases in a few seasons, but it is of some importance to

the joiner to be aware that even in ven,' old wood, when
the surface is reipoved, the extent of variation is nearly the

same as in new wood.

It appears from Rondelet's experiments (L'Arl de bdtir,

article "Menuiserie," torn. iv. p. 425, 1814), that in wood
of a mean degree of dryness, the extent of contraction and
expansion, produced by the usual changes in the state of

the atmosphere, was, in fir wood, from ^-J^ to -ij of its

width, and in oak, from j-j-j to j'j. Consequently, the

mean extent of variation in fir is y^, and in oak, i-J^;
and, at this mean rate, in a fir board about \2\ inches wide,

the difference in width would be x^th of an inch. This

will show the importance of attending to the maxims of

construction we have already laid before the reader ; for,

if a board of that width should be fixed at both edges, it

must unavoidably split from one end to the other.

The kinds of wood -commonly employed in joinery are E imii of

—the oak, the different species of pine, mahogajiy, and ""**

sometimes hme-tree and poplar. Of the oak there are

two species common in Britain ; that which Linnaeus

has named Querms Robur is the most valuable for joiners'

work ; It is of a finer grain, less tough, and not so sub-

ject to twist as the other kind. Oak is also imported

from the Baltic ports, from Germany (that known as

wainscot), and from Amenca. These foreign kinds being

free from knots, of a straighter grain, and less difficult to

work, they are used in preference to British species. The
greater part of joiners' work is executed in fir imported

from the north of Europe. Yellow fir is uied for outside

work, as doors and sashes, and for floors where there is

likely to be much wear. Very good red pine deals have

been imported from Canada. Inside work is almost always

framed of white fir. Some very good panels when not too

wide, and excellent mouldings, are made of American pine.

White fir is often used for internal work, and yellow pine

is much used for mouldings. The forest of Braemar, in

Aberdeenshire, furnishes yellow fir of an_excellent quahty,

little inferior to the best foreign kinds. _For the general

purposes of joinery, the wood of the larch seems to be the

best ; this useful tree thrives well on the Scottish hills.

Some fine specimens of it have been obtained from Blair-
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AtboL It makes excellent steps for stairs, floors, framing,

and most other articles. Mahogany, in joinery, is only used
where painted work 13 improper, as for the hand-rails of

stairs, or for the doors and windows of principal rooms.

For doors it is not now so often used as it was formerly,

its colour being found to be too gloomy to be employed in

large masses. Lime-tree, and the different epecies of

poplar, make very good floors for inferior rooms ; and may
often be used for other purposes, in places where the car-

nage of foreign timber would render it more expensive.

Lime-tree is valuable for carved work, and does not become
worm-eaten; but carving is at v esent seldom used in

joinery.

Wrnm these timbers, the oak and fir especially, the joiner

(>btiiu.s the battens, fillets, boards, and planks, with which

he performs all his works, cutting them into scantlings and
thin deals as he requires them.

Battens are narrow boards running from half an inch to

sn inch and a half or 2 inches thick, and from 3 to 6 or

7 inches wide. A piece of stuff of too small a scantling to

be a batten is called a fillet. The term board is applied

to sawed stuff when its width exceeds that of a batten,

and its thickness does ..ot exceed 2 inches or 24 inches.

The term plank is applied to large pieces of stuff whose

width IS great in proportion to their thickness, and
whose thickness nevertheless does not exceed 3 or 4 inches.

In London these terms are used in much more restricted

senses than they are here described to mean, because of the

fixed and regular sizes and forms in which stuff for the

joiner^s use is for the most part brought to market there.

A batten, to a London joiner, is a fine flooring board from

an inch to an inch and a half in thickness, and just 7 inches

wide. A board is a piece cut from the thickness of a deal

whose width is exactly 9 inch«s ; and nearly everything

above that width, and not large enough to be called a

scantling of timber, is a plank.

Mouldings, in the Roman and Italian styles, as used in

joinery, are generally composed of parts of circles, and
differ somewhat from those used in stone. (See Plates

XIII.,- (fee, illustrating the article Aechitectuee, in vol. ii)

Mouldings are almost the only part of modem joiners' work
which can, in strictness, be called ornamental, and conse-

quently that in which the taste of the workman is most
apparent The form of them should be distinct and varied,

forming a bold outline of a succession of curved and flat

surfaces, disposed so as to form distinct masses of light

and shade. If the mouldings be of considerable length, a

greater distinction of parts is necessary than in short oDes.

Those for the internal part of a-buildiJag should not, how-

ever, have much projection ; the proper degree of shade

may always be given, with better effect, by deep sinkings

judiiciously disposed. The light m a room is not su£5ciently

strong to relieve mouldings, without resorting to this

method ; and hence it is that quirked and under-cut

mouldings are so much esteemed. .. The following present

Tio. 41.

ttoonded Edg*.

.

Pio. 43
Bead.

Fio. 43.

Tonu.
Fio. 44.

Toms and Bead,

the convex side to the eye :—fig. 41 is merely a
founded edge ; fig. 42, of small size, is a bead ; fig. 43, of

krger size, a torus ; and fig. 44 shows the torus and bead

together. Ii there be a deep sicking under a bead (as

fig. 45), it is called a quirked or cock bead ; if there be two

^
Fia 45. Fio. 46. Fio. 47. Fio. 44

Quirked Bead. Double-quirked Bead. Reeds. Ovolo,

such sinkings, so as to show three-quarters of a circle in

the bead, it is called (fig. 46) a double-quirked bead ; two
or more beads, side by side (as fig. 47) are called reeds ;

Fio. 49.<^HoQov. 'Fio. 60.—Flutea,

the fourth part of a circle, or lialf a bead (as fig. 48), is

called an ovolo, or quarter round, A moulding composed

of two convex parts is also called an ovolo, the upper part

Fio. 61.—Cavetto. Fio. 62.—Scotia.

of the curve being continued round into the bed similar to

a quirk, as fig. 44. In concave mouldings a simple curved

grooving, as fig. 49, is called a hollow, and two or tuuro

Figs. 5S, 64,—Formi of Crma reoti.

such grooves are flutes, as fig. 50, A hollow forming

the fourth part of a circle is called a cavetto, fig. 61 ; <*

Fios. 65, 68.—Forma of Cyma reversa.

deep hollow between two fillets, as used in base mouldings,

is a scotia, fig. 62. Mouldings which are partly convex

-, ^
Fio. 67.

Rebate.

Pro. S8.

QrooTe.

no. 69,

Kecking.

Fio 60.

Fillet,

and partly poncave, are of two sorts, the cyma recta, as figs.

53 and 54, and the cyma reverss or ogee, as figs, 65 and



488 BUILDING [jODfEBT.

6G, which may be made of greater or lees projection.

Grecian mouldings are all similar in principle, but the parts

are of conic sections instead of circles, as explained above,

p. 473.

A plain square sinking on the edge of a board, as fig.

57, for the purposes of framing, is called a rebate-; if away

from the edge, as fig. 58, a groove ;
placed under a cap

(as fig. 59), or as a necking {as fig. 60), it is called a fillet

;

three such fillets under an ovolo,~wben composing part of

the capital of a column, are called annulets. In all kinds

of framing the mouldings which rise above the styles are

called bolection mouldings (see fig. 82).

The mouldings during the mediseval period used by the

carpenter and joiner, who were perhaps the same person,

seldom varied from those cut by the mason, except that

they were somewhat more refined and loss in size, as appro-

priate to the material out of which they were to be cut
" They are such as would not be executed in any other

material ; they are sharp, delicate, minute, and quaintly

under-cut. Every curve is subtle ; every alternation of

round and flat and hollow thoughtfully contrived, graceful,

and yet vigorous ; they are very often unliie any stone

mouldings," says Mr G. E. Street, in a lecture in

1865 on "English Woodwork in the 13th and 14tb

Centuries," printed in the Transactions of the Royal Insti-

tute of British Architects. " In the stalls at Selby there is

an elaborate cap only
1
J inches in height ; and at Win-

chester a band Jths of an inch in height, and yet consisting

of four distinct members, and showing in elevation as many
as eight distinct lines." The woodcuts appended will suffice

to explain the author's mean-

ing. Fig. 61 is a mulUon from

stalls at Winchester Cathedral,
[

and fig. 62 from St Mary's

Hospital at Chichester. Figs,

63 and 64 are arch mouldings

from the same stalls ; and fig.

65, the cornice of a screen ia

Old Shoreham church. Fig.

66 is a cap and base from the stalls at Winchester.

Fias. 61, 62.—Medisval
Mullions.

Fi08 63, 64, 65.—Mediteval Mouldluga and Cornice.

When an inclined or raking moulding is intended to join
with a level moulding, at cither an exterior or an interior

angle, the form of- the level moulding being given, it is

necessary that the form of the mclined moulding should
be determined, so that the corresponding parts of the
surfaces of the two mouldings should meet in the same
plane, this plane being the plane of the mitre. This may
be otherwise expre,ssed by saying that the mouldings should
mitre truly together.

When the length of a joint at an angle is not consider-

able,- it is sufficient to cut the joint in such a manner that
^»hen the parts are joined, the plane of the joint shall bisect

the angle. This kind of joint is shown for two difft^renl

angles, by fig. 67, and is called a mitre. When an angle

of considerable length is to be joined, and the kind of work

does not require that the joining should be concealed, fig. 68
is often employed ; the small bead renders

the appearance of the joint less objectionable,
|

because any irregularities from shrinkage

are not seen in the shade of the quirk of

the bead. A bead upon an angle, where
the nature of the work does not determine

it to be an arris, is attended with many ad-

vantages, it is less liable to be injured,

and admits of a secure joint without the

appearance of one. Fig. 69 shows a joint

of this description, which should always be

used in passages. Fig. 70 represents a

very good joint for an exterior angle,

whether it be a long or a short one. Such
a joint may be nailed both ways. But the

joint represented by fig. 71 is superior to it

;

the parts, being drawn together by the

form of the joint itself, can be fitted with

mo.re accuracy, and joined with certainty.

The angles of pilasters are often joined by
this last method. Interior angles are com-

monly joined as shown in fig. 72. If thep,o gg —Capanj
upper or lower edge be visible, the joint Base from Me-

is mitred, as in fig 67, at the edge only, di»s™' Stalls.

the other part of the joint being rebated, as in fig. 70.

In this manner are put together the skirting and dado

Fig. 70. ,. Fig. 71. Fig. 72.

Figs. 67-72.—Differeit forms of Joist*

at the interior angles of rooms, the backs and becklinings

of windows, the jambs of door-ways, and various other

no. 74.—Miti».
doTctail.

lL

Fio 73 —DoveUll. Fio. 75—Lap
dovet^U.

parts of joiners' work. Fig. 73 is an cxoeUeut method of
joining augles for drawers, frames for lead cisterns, buxe«.
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<tc, aod IS commonly caiied a aovetail

the junction is cut off at .an angle of 45°,

the portion at 5 is dovetailed, it is

called a miire dcmetail ; while if the

portion at a (in fig. 75) passes the

other portion at right angles, it is

called a lap-dovetail. A very good
joint IS shown in fig. 76, the angles

being brought together at an angle

of 4/>°, two or more saw curfs are

cut with a dovetail saw, and thin

pieces of wood glued in as shown

;

this 13 called a keyed mitre.

Fig. 77 shows four methods for

securing planks together as practised

in France du,ring the mediaeval period,

from VioUet le Due's Dicttonnatre.

He does not appear to show the

junction formed by running a tongue of one piece through

another piece and pinning it on the outside, as practised

sow in England in furniture, .as tables, £c.

BUILDING
If a portion of

IS fig. 74, while

Fia 76.—Keyed Mitre.

Fig. 77 —Mediseval Jointe.

Ulue is a viscid tenacious matter used as a cement to

%nnect objects together. The common or animal glue is

made from certain portions of animals reduced after certain

processes by boiling to the required consistency, and
dried in cakes. The best marine glue is composed of

caoutchouc dissolved in naphtha, to which shellac is added,

and heated until amalgamated. It is insoluble in water,

sufficiently solid to give strength, and adhesive to an in-

tense degree. Glue is used principally in putting framed

work together, but not at all in fixing , and even for the

former purpose it is much less used by good workmen than

by bungling hands. When the stuff is well seasoned, and
the trying up, setting out, mortising, and tenoning are well

and accurately executed, there is no necessity for glue on
the tenons and shoulders ; the wedges alone need be glued,

to attach them to the aides of the tenons, that their effect

may not depend on mere compression. Joiners are gene-

rally furnished with a cramp, with which to force the

joints of framing into close contact ; it is either of wood
acting by means of wedges, or cf iron with a screw. This,

too, is unnecessary with good work, every joint of which
may be brought perfectly close without great violence of

any kind. The cramp will sometimes give bad work the

semblance of good, but it cannot make it really so. If any
cracking and starting be heard to the joiner's work of a

new building, it generally indicates one of two things :

either the cramp has been required in putting the framing

together, or, having been put together, it has been forced

out of winding in fixing, and the constrained fibres are

seeking to regain their natural position. A good workman
does not require cramp, nor will his work, if he has been

supplied with seasoned stuff, ever require to be strained
,

and consequently the cracking and starting of joiners'

work indicate unfit stuff or bad work, or perhaps both.

It 13 ii-ue that glued joints will sometimes fly ; but when
they do, there need be no hesitation in determining the

of bcith bad work and stuff

489

in an improperpresence

state.

It Ls seldom possible to procure boards sufficiently wide loining

for panels nithout a joint, on account of heart shakes,"'"*^'"*
which open in drving. In cutting out panels, for good
work, shaken wood should be carefully avoided. That
part near the pith is generally the most defective. If the
panels be thick enough to admit of a cross or feather
tongue in the joint, one should alw. ys be inserted, for

then, if the joint should fail, the surfaces vail be kept
even, and it will prevent light pas.sing through A very
good way also is to glue a piece of>strong canvas on the
back of the panel when the work is not intended to be
seen on both sides. Sometimes plane surfaces of consider-
able width and length are introduced in joinei's' work, as in

dado, window backs, «tc.; such surfaces are commonly
formed of inch or inch and quarter boards joined with
glue, and a cross or feather tongue ploughed into each joint.

When the boards are glued together, and have become dry,
tapering pieces of wood, called keys, are grooved in across

the back with a dovetailed groove. These keys preserve

the surface straight, and also allow it to shrink and expand
with the changes of the weather. It would be an endless
task to describe all the methods that have been employed
to glue up bodies of such varied forms as occur in joinery

;

for every joiner forms methods of his own, and merely from
his being most familiar with his own process, he will per-

form his work, according to it, in a belter manner than by
another, which to an unprejudiced mind has manifestly
the advantage over it The end and aim of the joiner, in

all these operations, is to avoid the peculiar imperfections

and disadvantages of his materials, and to do this with least

expense of labour or material. The straightness of the

fibres of wood renders it unfit for curved surfaces, at least

when the curvature is considerable. Hence, short pieces

are -glued together as nearly in the form desired as can be,

and the apparent surface is covered with a thin veneer ; or

the work is glued up in pieces that are thin enough to bend
to the required form. Sometimes a thin piece of wood is

bent to the required form upon a cylinder or saddle, and
bbcks are jointed and glued upon the back ; when the

whole is completely dry it will preserve the form that had
been given to it by the cylinder. The curve should be
made a little " quicker " than the curve intended, as the

stuff will always spring back a trifle on being released. A
piece of work glued up in thicknesses should be very well

done ; but it too often happens that the joints are visible,

irregular, and in some places open ; therefore other method*
have been tried.

Large pieces of timber should never be used in joinery,

because they cannot be procured sufficiently dry to prevent

them splitting with the heat of a warm room. Therefore,

the external part of columns, pilasters, and works of a like

kind, should be formed of thin pieces of dry wood ; and,

if support be required, a post, or an iron pillar, may be

placed within the exterior column. Thus, to form columna
of wood, so that they shall not be Lable to split, narrow
pieces of wood are used, not exceed-

ing 5 inches in width. These are

jointed like the staves of a cask,

and glued together, with short blocks

glued along at each joint. Fig. 78
is a plan of the lower end of a

column glued up in staves ; the bevel

at A is used for forming the staves,

that at 6 IS used for adjusting them
when they are glued together. A
similar plan must be made for the upper end of the
column, which will give the width of the upper end of the
staves. The bevels taken from the plan, as at A and B,

VV _ 62

FlO. '3.—Jointing of
Column.
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Tain^!!'

are not the true bevels ; but they are those generally used,

and are very nearly true when the columns arc not much

diminifihtd The same method may be adopted *for form-

ing large pillars for tables, ic. If a column have flutes,

with fillets the joints should be m the fillets, in order to

make the column as strong as possible , also, if a column be

intended to have a swell in the middle, proper thickness of

wood should be allowed for it When columns are small

they may be made of dry wood, and turned in a lathe,

when they can be moulded at the same time. Balusters

for stairs are made thus. To secure small columns agamst

splitting, a hole should be bored down the axis of each

aolumn
If a piece of wood be boiled in water for a certain

time, and then taken out and immediately bent into any

particular form, and it be retained in thit form till it

be dry, a permanent change takes place in the mechanical

relations of its parts ; so that though, when relieved, it

will spring back a little, yet it will not return to its natural

form. The same effect may be produced by steaming wood

;

but though both these methods have been long practised to

a considerable extent in the art of ship-building, we are

not aware that any general principles have been discovered

either by experiment or otherwise, that will enable us to

apply them in joinery, where so much precision is required.

They do not seem to have been tried ; and before they

can be rendered extensively useful, the relation between

the curvature to which the wood is bent, and that which

it assumes Vhen reheved, should be determined, and also

the degree of curvature which may be given to a piece

of a given thickness. The time that a piece of wood
should be boiled or steamed, m order that it may be in

the best state for bending, should be made the subject

of experiments ; and this being determined, the relation

between the time and the bulk of the piece should be

ascertained. A novel and very simple and effective

way of boiling sash-bars or thin articles has been adopted.

Flo. 79.— Boiling Sash-bars.

as shown in fig. 79. Take a piece of common cast-iron

pipe of sufficient diameter, stop up one end with a plug

of wood driven tight, fill the pipe with water, raise one end
io a sloping position, leaning it on a pile of bricks, and
kindle a fire under the pipe. For the joiner's purposes the

process might perhaps be greatly improved by saturating

the convex side of each piece with a strong solution of glue

immediately after bendiug it. By filling, in this manner,

the extended pores, and allowing the glue to harden
thoroughly before relieving the pieces, they would retain

their shape better.

The object in framing is, to reduce the wood into

narrow pieces so that the work may not be sensibly

affected by its shrinkage , and, at the same time, it enables

U3 to varj the surface without much labour. Besides this,

as the strains from the grain of the wood are in different

directions, the work is prevented from winding on its face.

From this view of the subject, the joiner will readily per-

ceive that neither the pans of the frame nor the panels
should be wide. And as the frame should be comnofied of

narrow pieces, it follows that the pauels should not be very

long, otherwise the frame will want strength. The pancla

of framing should not be more than 15 inches wide and 4
feet long, and panels so large as this should be avoided as

much as possible. The width of the framing is commonly
about one-third of the width of the panel. Frames id

joinery are usually connected by mortise and tenon joints,

with grooves to receive the panels. Wainsctting, dooi-s,

window-shutters, ic, are framed in this manner.

In framing or framed work, the outer vertical bars which
are mortised are called styles ; and the transverse, those on
whose ends the tenons are formed are called rails (Plate

XXVL fig. 2). In doors the open spaces or squares forired

internally by the rails and styles are divided in the vrnith

by bars parallel to the styles. These are tenoned into the

rails, and are called munnions or mountings, or, vulgaiy,

muntins. The frame being formed by trying up, settiu^

up, mortising, and tenoning, the inner or face edges of the

styles, and of the highest and lowest rails, and both cd »ea

of the muntins and of the inner rails, are grooved with the

plough to receive the edges and ends of the filling-in parts

or panels of the framework. Panels are either flat, raised, or

flush (Plate XXVI. fig. 3). Flat panels are no thicker than

the grooves into which they are fitted, and consequently their

faces are as much below the surface of the framing as the

groove IS in from each side of the styles and rails. Kaited

panels are thicker than the groove in the framing, but are

not so thick as to reach the surface; nor is the panel

thickened through its whole extent. It fits exactly into

the groove, and thickens gradually for an inch or two, and

then sets off at a nght angle with the surface, increasing

-suddenly three or four sixteenths of an inch. A panel n)ay

be raised on one side only, or on both sides. Flush panels

are rebated down from one face to the distance the plough

groove 13 in from the surface of the framing ; and the back

of a panel thus rebated on one side is worked down to be

even with the other edge of the groove, leaving a tongue to

fit it exactly ; for if it be required to make panels flush on

both sides, this is generally effected by filling in on the back
or flattened side with an extraneous piece. Panels of

external doors and shutters may be rendered more secure

by boring them, and inserting iron wires, as noticed in the

Traiisuctions of the Society of A rts, vol. xxv. p. 106. Fram-
ing is not, however, often finished in the manner above
described, especially with raised and flush panels; mouldings
are generally introduced, and are either struck or worked
in the solid substance of the framing, or are m separate

pieces or slips, and laid in with brads. If a moulding be
struck or laid in on one side only, and the other is left

plain, the framing is described as moulded and square, a
flat panel being in that case understood

; if the panel be

raised the framing will be described as moulded with a
raised panel on one side, and square or flush on the other.

It may be moulded with a flat panel, or moulded with a
raised panel, on both sides ; and the moulding may, as

before intimated, be either struck in the solid or laid in

any of the preceding cases. Mouldings which are laid in

round the panels of framing are neatly mitred at the angles,'

and bradded, to appear as much as possible as if they were
struck in the solid. In nailing or bradding the mouldings,

the brads should be dnven into the framework, and not

into the panels. Framing with sunk panels, in some kiuds

of work, has the edges of the rails and styles either sloj)-

chamfered or slightly curved. With a flush panel the

moulding is always either a bend, or a series of beads called

reedi ; and is, in the case of a single bead, which is most
common, always struck on the solid frame, and the work is

called bead-flush ; but reeds are generally struck on the

pnncl in ;ho direction of 'he grain, and laid in on the par. "J

<'.cros8 it, or along the ends ; this is termed rved-flush.
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?lush panels in inferior works have a single bead struck

On their aides in the direction of the grain alone, the ends

abutting plainly, and this is termed bead-bntt, the fact that

the panels are flush being inferred.

The plainest quality of framing, in which it is square on

both sides, is used in the fittings of inferior bed-rooms,

inner closets, and the plainer domestic offices, but always

internally; framing moulded on one or both sides, in rooms
and places of a greater degree of importance, and in places

where the work may be more generally seen ; in some cases

a flat panel may be enriched by a small moulding laid on

its surface, leaving a margin between it and the larger

moulding at its extremities. This Bay be done in drawing-

rooms and apartments of that class, especially if they be

in an upper story ; and raised panels should be confined

to the framed fittings of dining-rooms and other apartments

on a ground or principal story. Framing with flush panels

is almost restricted to external doors, &.C., one side of a

door being bead-flush, and the other flat and moulded,

perhaps, or the face may be moulded with a raised panel,

and the back bead-flush ; and this for principal entrances.

Bead-butt framing is found in external doors to offices, <fec.

Partitions between rooms are often tnade of framing as

ebovi described. Lately some sliding partitions have been

put forward, one of which consists of two or three largo

sliding framings, and felt is relied upon to render them
sound proof. This is by Stone ; while that by Williams

consists of a series of framings pivoted at top and bottom,

and with the pivots running on grooves at top and bottom,

so that the shutters may be formed into a pilaster-like mass
at the side of the room.

It is of the utmost importance in framing that the tenons

nd mortises should be truly made. After a mortise has

oeen made with the mortise chisel, it should be rendered

perfectly even with a float,—an instrument which differs

from a single cut or float file only by having larger teetL

An inexperienced workman often makes his work fit too

tight in one place, and too easy m another, hence the mor-

tise is split by driving the parts together, and the work is

never firm ; where"as if the tenon fill the mortise equally,

without using any considerable force in driving the work
together, it is found to be firm and sound. The thickness

of tenons should be about one-fourth of that of the framing,

and the width of a tenon should never exceed about five

times its thickness, otherwise, in wedging, the tenon will

become bent, and bulge out the sides of the mortise.

If the rail be wide, two mortises should be made, with a
space of solid wood between ; tig. 80
shows the tenons for a wide rail.

If the tenon occurs at the end of a
piece of framing, it must be set back

a little, 80 as to allow sufficient solid

wood to form a sound mortise ; this

is called a haunching (see e, fig. 81 ).

In thick framing, the strength and
firmness of the Joint is much in-

creased by putti-ng a cross or leather 1'

tongue in on each side of the tenon

;

these tongues are about an inch in depth, and are easily put

in with a plough proper for such purposes. The projected

figure of the end of a rail, as in fig. 80, shows these tongues
put in ; in the style there are grooves ploughed to receive

them. Sometimes these projections are left in the solid

wood itself, in which case they are called stump tenons.

Sometimes, in thick framing, a double tenon in the thick-

ness is made ; but we give the preference to a single one,

when tongues are put in the shoulders, as we have described
;

because a strong tenon is better . than two weak ones, and
there is less difficulty in fitting one than two. The panels

of gaming should be made to fill the grooves, so as not

liailiag.

to rattle, and yet to allow the panels to shruk without
splitting. When the mouldings are stuck on the framing,
as is often the case in large stuflT, it becomes necessary to
find the lines to bring the angles

together. In square framing, this

is done simply by cutting ab,c d,

as in fig. 81, at a mitre; but if the

framing be oblique angle, it is done
by scribing ; the angle at a 6 being
determined by the eye, cd ia cut

parallel to it. Where large pro-

jecting or bolection mouldings are

used, the French have a very
excellent way of framing (fig. 82), „ "
which it would be weU to knitate ^'°- .^l-f'^«

"^"'''-

in this country. Here C is the

panel round which the moulding B is framed and mitred,
the whole is then framed
into A, which is a section

both of the styles and rails.

When a frame consists of

curved pieces they are often

joined by means of pieces

of hard wood called keys.

Fig 83 is the head of a
Gothic windowframejoined ^"'- 82.—Bolection Mooldlngs.

with a key, with a plan of the joint below it. A cross
tongue is put in on each side of the key, and the joint is

tightened by means of the wedges,
a, a. It is, however, a better method
to join such pieces by means of a
screw bolt instead of a key, the cross

tongues being used whichever method
is adopted. Whore the ends of the
bolts cannot be allowed to project,

they should be fixed as bed bolts.

Doors are made two and four

panelled for the moat part when the ^°- 83 —Gothic Keyod

panels are flat and the framing square.
Frame,

six-panelled when the latter is moulded, and six, eight (as

figs. 2 and 3, Plate XX'Vl., to which the details in the
following description will apply), or even ten-panelled when
the framing is of the superior descriptions. Doors which are

hung in two equal widths to occupy the doorway, and are

hung to the opposite side posts or jambs of the frame, are

said to be folding-doors or double-margined,—that is, the

styles or margins are repeated necessarily in the middle
where they meet. The style, muntin, and rails to doors

are the same as in framing or wainscoting; and the

panels may be moulded in the same manner. Doorways
are fitted with jamb linings, and architraves or pilasters.

Jamb linings, as A in fig. 86, when they exceed 9 or 10
inches in width, should always be so framed to correspond

with the door on the outer faces ; or they may be made
solid. Narrow and plain jamb linings to inferior rooms
are rebated on one side of the lining only, and the rebate

forms the frame into which the door is fitted.' To superior

work they are rebated on both sides, as if it were intended

to put a door on each side. The jambs are fixed to the

inner edges of the grounds, which are fixed to the wail

to receive the architrave rr other decorations to the

opening, and to stop the plastering, if they are wide,

and not framed, backings are put across to stiffen them

,

and these backings are dovetailed into the edges of the
grounds.

It requires a considei-able degree of care to hang a .ioor, Hanginj

a shutter, or any other piece of work in the best manner, doors.

In the hinge, the pin should be perfectly straight, and
truly cylindrical, and the parts accurately fitted together.

The hinges should be placed so that their axes may be in
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Hiuge9.i

Berel for

edge of

door.

the same straight line, as any defect in this respect will

produce a considerable strain upon the hinges every time

the hanging part is moved, will preveut it from moving

freely, and is injurious to the hinges. In hanging doors,

centres are often used instead of hinges ; but, on account

of the smaU quantity of friction in centres, a door moves

too easily, so that a slight draught of air accelerates it so

much in falling to. that it b'hakes the building, and is dis-

agreeable. This may be in some degree remedied by

placing a small spring to receive the shock of the door.

The greatest difficulty, in hanging doors, is tu make
them to clear a carpet, and be close at the bottom when
shut. To do this, that part of the floor which is under the

door when shut, or the width of the jambs, may have

a piece of wood about a quarter of an inch thick above the

general level of the floor, which, with placing the hinges

60 as to cause the door to rise as it opens, will be sufficient

unless the carpet should be a very thick one. Several

mechanical contrivances have been used for either raising

the door, or adding a part to spring close to a floor as the

door shuts. The best method now in use, and the simplest,

is the invention of the rising or skew-butt hinge. The
parts of this which bear on each other are made with a

double bevel, so that, if more than half opened, the door

falls against the wall by its own weight ; ii less than half

open, it closes itself.

Various kinds of hinges are in use. Sometimes they are

ctoncealed, -as in the kinds of joints called rule joints;

others project, and are intended to let a door fold back
over projecting mouldings, as on pulpit doors and outside

folding shutters. When hinges project, the weight of the

door acts with an increased leverage upon them, and they

soon get out of order, unless they be strong and well flxed.

The door of a room should be hung so that, in opening the

door, the interior of the room cannot be seen through the

joints This may be done by making the joint according to

tig. 84. The bead should be continued round the door,

and a common butt-hinge answers for it

Joining

plain QDd
moulded
work.

Fia. 84.—Door-Joint. Fia. 85.—Bevel for Edge of Door.

The proper bevel for the edge of a door or sash may
be found by drawing a line from the centre of motion C
(fig. 85) to e, the interior angle of the rebate ; ed drawn
perpendicular to C e gives the bevel required. In practice

the bevel is usually made less, leaving an open space in the

joint when the door is shut ; this is done on account of

the interior angle of the rebate often being filled with

paint.

The ei-tension of the pdnciule of ploughing and
tonguing work together is one of the most important of

the improvements that have been introduced by modern
joiners. It is an easy, simple, and effectual method of

combination, and one that provides against the greatest

defect of timber-work, its shrinkage. By means of this

method, the bold mouldings of mediaeval architecture can

bo executed with a comparatively

small quantity of material ; and
even in the mouldings of modern
architecture it saves much labour.

For example, the moulded part of

an architrave may be joined with

the plain part, as shown by fig.

86. If this method bo compared with the old method of

glueing oue piece upon another, its advantage will be more
evident.

Fio. 8G.—Joining of

Arcliitrave.

Architiaves and pilasters are variously sunk and moulded Archi-

according to the fancy of the designer. They are fixed to travoi.

the grounds with their internal edges exactly fitting to the

rebates in the jambs, and they 'orm the enriched margin or

moulding of the frame in which the door is set. Archi-

traves are mitred at the upper angle, but pdasters have
generally a console or an enriched block or cap resting on
them, to which they fit with a square joint ; both the one
and the other either run down and are scribed to the floor

or rest on squared blocks or bases, which may be the height

of the skirting board, or of the whole base.

The architraves, skirtings, aud surbase mouldings, are Fiing

fixed to pieces of wood called grounds, as A, fig. 86 ; and as poiiudi.

the straightness and accuracy of these mouldings depend
upon the care that has been taken to fix the grounds truly,

it will appear that fixing grounds, which is a part often left

to inferior workmen, in reality requires skill and attention
;

besides, they are almost always the guide for the plasterer.

Where the plasterer's work joins the grounds, they should

have a small groove ploughed in the edge to form a key for

the plaster. In old work the ground was generally hidden,

but in modern work it is frequently shown, which is a

saving of stuff; thus, instead of architraves being prepared

Fia. 87.—Door-Jamb and
Ground.

Fia. 83.—Ground and
Mouldings.

: work.

as in fig. 86, they are made as shown in fig. 87, where

A is the rebated and beaded door-jamb, and B the ground,

which is generally splayed at the back as a key to the

plastering instead of being grooved. On this a thin piece

of stuff is bradded to form the double-faced architrave,

instead of sinking out of the solid, and on this the ogee or

ovolo moulding is nailed. Again with base mouldings,

A (fig. 88) is the ground fixed against the wall, on the top

of which is nailed the upper moulding B, and C shows the

skirting and lower moulding, fixed against a fillet on the

floor.

We have thus far spoken chiefly of joinery as pjr- Fixing

formed at the bench ; but by far the most important part join«»'

remains to be considered ; for, however well a piece of
'^

work may have been prepared, if it be not properly fixed,

it cannot fulfil its intended purpose. As in the preceding

part, the general principles will be stated that ought to be

made the basis of practice ; and these illustrated by par-

ticular examples. When the carcass of a building is ready

for the joiner, the first thing to be done is to cut the bond
timber out of the openings, set the sash f/amcs, and fill

them with old sashes or with oiled paper on frames, to

exclude the weather, but-aduiit light. The flooring joists

are then proved with straight-edges, and any inequalities in

them are removed with the adze ; the flooring boards are

next cut down to their places, and are turned with their

faces downwards untU the ceilings arc done. First, how-

ever, the pugging is done, if any be intended. This is

to prevent sound passing through the floor when finished,

and is sometimes called deafening sound-boarding. It is

efi'ected by nailing fillets to each side of the joists, near the
I bottom, and laying on these pieces of rough boards serosal
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and close together ; then there ia put a layer of mortar

mixed with chopped straw, or sometimes clay, sawdust, or

small shells.

Flnonng. The preparation given to Uooring boards in superior

work is planing the face, shooting the edges, and gauging

to a thickness,—the common fiUister or stop rebate plane

being used to work down to the gauge mark, from the back

of every board, and about half an mch ia on each edge.

When a board is to be laid, it is turned on its face in the

place it is to occupy, and the workman with his adze cuts

away from the back over every joist down to the gauge

rebate, so that on being turned over it falls exactly into its

place, and takes the same level with all its fellows, which

have been brought to the same gauge ; then follows the

process of laying, and the result must, if the work be done

well, be a perfectly even and level surface. The slight

iuequaUties of surface which may occur are reduced with a

smoothing-plane, the brads being previously punched below

the surface if the floor be face-nailed. Floors are in ordin-

ary cases either laid straight joint or folding, and are edge-

nailed, as fig. 89, or face-nailed. According to the folding

method, two boards are laid, their heading joints all on the

same joist, and of course in the same straight line, and

nailed at such a distance apart that the space is a little less

ihan the aggregate width of the three, four, or five boards

intended for it ; these boards are then put to their places.

End, on account of the narrowness of the space left for

them, they rise like an arch between its abutments. The
workmen force them down by jumping upon them. Accor-

dingly.the boards are never soundly filed to the joists, nor

can the floor be laid with any kind of evenness or accuracy.

This method should be avoided in all good work. Straight

joint flooring is when every board is laid separately, or one

at a time, the heading joint or joints being broken or

covered regularly in every case. Dowelling is the driving-

pins of wood or iron half their length, into the edge of the

last laid board, the outer edge of which has been skew-

nailed, their other ends running into holes prepared for

them in the inner edge of the next board, in the way the

head of a cask is held together, and then its outer edge is

kew-nailed in the same manner, and so on. Tonguing is

effected by grooving both edges of every board, and fitting

thin slips and tongues into them. The boards are usually

fore-" together by pressure as with a clamp applied to the

outer edge. The naU used in face-nailing floors is called a

flooring brad ; it has no head, but a mere tongue projecting

CD one side of the top of the nail, which is put in the

direction of the grain, that it may admit of being punched
in below the surface level, otherwise the superficial inequa-

lities could not be reduced when the floor was completed,

because of the projecting heads of the nails. For side or

edge nailing, however, clasp-nails, nails whose heads extend

across on two of the opposite sides, are used.

As boards can seldom be got long enough to do without

joints, it is usual, except in very inferior work, to join the

ends with a tongued joint, as shown in fig. 89, where B

Fio. 89.—Tuiigaed Joint. FlO. 90.—Forked Boards.

fa the joint. The etched board is first laid, and edge-nailed

to the joist. In oak floors the ends are forked together

sometimes, as shown at A (fig. 90), in order to render the

joints le^s conspicuous. The joints should be kept as distant

from one another as possible.

In bying floors the advice of Evelyn only to tack the

boards down the first year, and nail them down for good
the oeit, is certainly the best method when it is convenient

to adopt it ; but, as this is very seldom the case, we must
expect the joints to open more or less as the wood has been

more or less seasoned. Now, these joints always admit a
considerable current of cold air; and also, in an upper

room, unless there be a counter floor, or pugging, the ceil

ing below may be spoiled by spilling water, or even by
washing the floor. To avoid these disagreeable results, the

boards should be ploughed and a tongue inserted into each
joint, according to the old practice. When the boards are

narrow, they might be laid without any appearance of nails,

in the same way as a dowelled floor is laid, the tongue
serving the same purpose as the dowels. In this case the

cross or feather tongues for the joints should be used. A
new system of flooring has for some years been used ia

London, to which the name of " Victoria floors" has been
given. A rough floor of boards, three-quarters of an inch

thick, is first laid, and the rest of the joiners' work fixed,

and the plastering finished. When all is done, a floor

formed of inch or inch and quarter plank, ripped down the

middle, and consequently very little more than 5 inche

wide, is laid ; the rough boarding being first covered with

a layer of shavings, or old newspapers, or other waste

paper. These boards are dowelled on one edge and nailed

on the other, and a very sound floor is thus formed, which
neither springs nor creaks. A wainscot floor can be laid

well on this principle.

Ajiother early operation in joinery is the fixing of the Fixing

framed grounds for the doors and windows, and for the frames

skirting (Plate XXVI. fig. 5, and woodcuts, figs. 86,

87, and 88) to which the plasterers may float their

work. The skirting grounds are generally dovetailed at

the angles, and are well blocked out, so that they may
not vibrate on being struck, or yield to pressure when the

plasterer's straight-edge passes roughly over the surface

;

they must also be set with the utmost truth and precision.

Vfhea the floors are cut down and the grounds fixed, the

joiner's operations in a building should be suspended until

the plasterers have finished, or nearly so, and then the

floors may be laid. By deferring this operation until that

period, tbe workmen of the two different trades are pre-

vented from interrupting each other, and indeed injuring

each other's work ; and joiners always find employment in

the shop preparing, as before intimated.

If the part to be fixed consists of boards jointed together,

but not framed, it should be fixed so that it may shrink

or swell without sphtting or winding. The nature of the

work will generally determine how this may be efl"ecteH.

Let us suppose that a plain back of a window is to be

fixed. Fig. 91 is a section showing B
the back of the window, A the window-

sill, D the floor, C the skirting, and E the

wall of the house. The back is supposed

to be prepared as previously stated, and
is kept straight by a dovetailed key a.

Now, let the back be firmly naded to

the window-sill A, and let a narrow piece

d, with a groove and cross tongue in its

upper edge, be fixed to bond timbers or I

plugs in the wall, the tongue being

inserted also into a corresponding groove

in the lower edge of the back B. It is obvious, that the

tongue being loose, the back B may contract or expand,

as a panel in a frame.

In getting out skirtings, if tne work be of a superior SklitiBg

description, the boards should be tried up as for framing in

every way except bringing to a width, which need not be

done. The face edges, however, must be worked with great

precision, and moulded or rebated as the case may require.

Kebating or tonguing will be perhaps necessary when the

skirting consists of more than one piece, that the different

Flu. yi.— B.ick ol

a Wiiidow.
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pieces may be made to fit neatly and fiimly together , and

al! but the lowest piece must of necessity be brought to a

width, as well as tried up in other particulars. A skirting

in a single width is called by that terra ; but when it is

made up of more than one part it is designated abase ; the

lowest board is then called the skirting board, and the

upper the base moulding or mouldings (Plate XXVI. figs.

I and 5). The skirting board is not brought to a width

because the labour would ba lost according to the ordinary

mode of fixing it. The board is applied to its place with

its lower edge touching the floor . but as the most perfectly

wrought floors are found to have some slight unevenness

of surface so close to the wall, a straight edge would not

fit closely down to it in every part. The board is therefore

propped up atone end or the other until the upper or faced

edge IS perfectly parallel with the average line of the floor, or

rather so as to be perfectly level. A pair of strong compasses,

such as are used by the carpenter, is taken, and opened

to the greatest distance the lower edge of the skirting board

is from the floor throughout its length ; the outer edge

near the point of one leg of the compasses is then drawn

along the floor, whilst the point of the other, being kept

vertically above it, is pressed against the face of the board,

on which it marks a line exactly parallel to the surface of

the floor, indicating, of course, every, even the slightest,

irregularity there may be in it. If the floor be not a very

uneven one, the excluded part may be ripped off with the

hand or the panel saw, which may generally be made to

follow the traced or inscribed line exactly , if, however, the

line be a very irregular one, having quick turns in it, the

Sorib'iBg, liatchot must be used. This operation is called scrihir.g,

and the result of it is evidently to make the skirting fit

down on the floor with the utmost precisioa Care must

be taken in performing the operation that the upper edges

of the skirtings be not only level, but that all which are in

immediate connection be scribed to the same height, that

their upper edges may exactly correspond

FixiDK In tbe principal rooms of a house, the skirting C (fig. 91)
jkiitiiiK. {3 usually grooved into the floor D, and fixed only to the

narrow piece d, called a ground. (See also Plate XXVI. fig.

5.) By fixing in this manner, the skirting covers the joint,

which would otherwise soon be open by the shrinking of

the back, and from the skirting being groovi.d into the

floor, but not fastened to it. there cannot be an open joint

between the skirting and floor When it is considered that

an open joint in such a situation must become a receptacle

for dust and a harbour for insects, the importance of adopt-

ing this method of fixing a skirting wUI be apparent. As
grooving a floor is attended with considerable labour, and

89 the boards will sometimes twist, it is more common now
to nail a small fillet to the floor, against which the back

of the skirting rests, and, of course, has full room for

expansion Before skirtings are fixed, vertical blocks are

put at short intervals, extending from the floor to the

narrow grounds, and made exactly Bush with and true to

the l.^tler. and are firmly nailed. These form a sound back-

ing, to which the skirtings may be bradded or nailed, and

so prevented from warping or bending in any manner.

If. however, the skirting be not very wide, and be sufficiently

«tout to stand without a backing, a fillet only is nailed

along the floor as a stop for its lower edge , but this is

rendered unnecessary if the skirting be tongued into the

floor, 03 the tongue will answer every purpose of a stop

(fig. 5. Plate XXVI.) The -nds of skirtings should be

tongued into each other when it is necessary to piece them

in length , and on returns or angles the end of one should

be tongued into the returned face of the other in the square

parts, and mitred in the oblique-angled or moulded parts.

The dado of a room should be fixed in the same manner

as explained above for window backs (Cg. 1)1). When a

chair-rail or surbase is required, gronnde similar to those for

the base are fixed to range like them with the face of the

plastering, the surbase itself must be wide enough to

cover the grounds and the joints formed by them and the

plastering completely ; it is m efTeot a cornice to the stereo-

bate (or pedestal, as the three parts may be termed of base,

dado, and surbase), and the space or dado between it and
the base is generally understood to be wainscoted, though
it IS more frequently plastered.

In fixing any board above 5 or 6 inches wide, similar Riing

precautions are necessary as those detailed in fig. 91, other- '«8'

wise it Is certain to split when the house becomes inhabited.
"''"°'

We may, in general, either fix one edge and groove the'

other, so as to leave it at liberty, or fix it in the middle ajid

leave both edges at liberty Sometimes a wide board, or a
piece consisting of several boards, may be fixed by means
of buttons screwed to the back, which turn into grooves

in the framing, bearers, or joists, to which it is to bo fixed.

If any shrinking takes place the buttons slide in the grooves.

In this manner the landings of stairs are fixed, and it is

much the best mode of fixing the top of a table to its frame.

The parts of the outside frame of a sash are distia- Sasim

guished by the terms applied to the similar parts of common
framing'. The upright sides are styles, and the transverse

or horizontal ones, which are tenoned into the ends of the

styles, are rails ; but the inner framework or divisions for

the panes are called merely upright and cross bars (these

bars, according to the way they are moulded, are called

lamb's tongue, ovolo, beaded, &c.),—the upright being the

mortised, and the cross bars the tenoned, as with the outer

framework (Plate XXVI. fig. ) ). Sashes are got out like

common framing , the parts are tried up, set out, and mor-

tised and tenoned, exactly in the same manner, allowance

being made mthe length of the rails and all tenoned pieces

in the setting out, as in common framing also, for the portions

of the mortised styles and upright bars which are worked
away in forming the moulding and rebate. The meetmg
rails of sashes which are in pairs, to be bung with lines,

are made thicker than the other parts by the thickness of

the parting bead, and they are bevelled or splayed oflf, the

one from above and the other from below, that they may
meet and fit closely. When the framework is completed,

although it cannot be put together because of what has just

been referred to, the rebate is formed by the sash fillister

on the further part of the face edge, and the moulding
struck on its hither angle. These things being done, the

moulded edges are either mitred or scribed at the shoulders

and haunches, and the sash may be put together. If sash

bars are mitred at the joints, they require dowels m the

cross bars to act as tenons ; but if they can be scribed

dowelling is not necessary. Sashes are either hung upon
hinges or. hung with lines, pulleys, and weights. Fixed

sashes are put into frames, of which every part may be

solid but the stop, which must be put in behind the sa.'^t

to detain it. Sashes hung with hinges are ufually callet'

casements, and require solid rebated frames ; but there can

be no stops to them, except their own movable fastenings,

and the outer stop, »vhich of course the rebate furnishes.

These are usually known as French casements, or sash doors,

as they are called when they open dov.n to the ground or

floor ; they have now taken the place of sash windows,
where they may lead from the room to garden paving, or to

a balcony, or may be used for similar puqioses. The ordin-

ary arrangement for an aperture is that of two leaves work-

ing on hinges at the sides inwards or outwards, meeting in

the centre of the opening. With the former, which is the

usual mode, one leaf is secured to the head and sill by bolts

cither round or sunk in ; the other leaf, when closed, u
secured to the first by a handle fixed on the second and

turning over a staple fixed on the first. If the casement
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should be a high one, this second leaf often reqmie3 a bolt

at top and bottom, to secure it against the force of the wind,

which by bending it admits the cold air and wet. When
it IS placed towards an exposed aspect, and is thus subject

to driving rains, it is necessary to take many precautions

for the prevention of wet being blown through the meet-

ing surfaces all round the casementa To eflfect this

object, the styles, rails, and frames are sunk and beaded
la various ways. Figs. 92 and 93 represent oills and

F,g 93.

v.,;.^

'\ iL\ . tji iio. Mil <

Fig 95. ..--

-.J

Fig. 92. Fig. 94.

Fias. 92-97—French CasomeDt fittings.

bottom rails; and fig. 94, meeting rail, styles, and frame,

which Iriat la- an ordinary arrungement in France. An
improvement to the mere handle for securing the leaf of

the casement is that of afiixingau upright uelcl rod, which

is turned by the handle C, fig. 92, on the leaf being closed,

and by hooks at top and bottom as B, fig. 95, catching

into a plate fiied for them, and effectually fastening it.

A simpler method has been shown where, in lieu of the

rod, a reeded bar, as D, fig 96, is moved to and fro as

the leaf is required to be opened or shut, the top and
b<.„f.om of the bar being rounded as shown at K, tig. 97,

60 lisj to slide into two segmental plates F, secured to the

sill and lintel. Fig. 96 is a plan of the two casements,

and 97 a plan of the head and sill. The metal rod,

which 18 of brass, is called the Espagnolette bolt. Another
mode of securing the casements has lately been introduced,

wliereby a flat plate, the whole height of the opening, is

inserted in a groove formed in one edge of the meeting

etyla of a leaf ; and on this being closed the plate is shot

forward by a handle into a groove lu the other leaf, fasten-

ing the two together, the plate forming a stop against both

the wind and the r&in. This is a patent arrangement

of Ajch. Smith and Co. Fig. 98 is a plan of the usual

French casement used at Fans. A shows the two leaves

of the casement when shut ; B is a plan of the shutters in

their boxing, CC the shutters when closed, D the bolt, E
the inside architrave and F the Persiennes, or outside

blinds, shut against the stone reveals, and so provided for

by the architect, instead of being an addition made by the

upholsterer after the work is done, and perhaps spoiling

the design. The ordinary mode is for them to be hung with

projecting hinges to admit of their being folded back into

the face of the wall, which is a hideous arrangement for

any faipde, except perhaps one of plajn brickwork or plain

Of ment. GO shows the position of the blinds when shut, and
R is the outside' architrave. Much difficulty arises in

t-rc-venting the rain and wind from penetrating under such

doors. The French raise the doors very much to secura
this, as shown in figs. 92 and 94. In England various
methods have beeu adopted by forming second aiUs ol

metal cast into shapes to

form gutters and throats

;

\ perhaps the best arrange-

ment is the " patent sill

or water bar" (fig. 99),
OS now manufactured by

n

\
H-

a '
-J
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Linings from 4 to 6 inches in width, and from three-

fourths of an inch to an inch in thickness, are nailed

on to the edges of the pulley pieces, and to the sill and

head above and below, inside and outside, in the direction

of the breadth of the sash frame, and are returned along

the head in the direction of its lengfh. The outside linings

are made to extend within the pulley pieces about half an

inch, to form a stop for the upper and outer sash; and the

inside linings are made exactly flush with their inner

faces. The casing is completed by fixing thin linings on the

outer edges of the outside and inside linings, parallel to

the pulley pieces, to prevent anything_ from impeding the

weights. Thin slips called parting-beacls are fitted tightly

into the groovfes previocsly noticed in the pulley pieces,

but they are not fixed, as the upper sash can be put in or

taken out only by the tetnporary removal of the parting-bead.

An inner or stop bead is mitred round on the inside to

complete the groove or channel for the lower, sash ; the

stop bead covers the edge of the inside linings on the sides

and head, and is fixed by means of screws, which may be

removed without violence when it is required to put in or

take out the sashes. A hole covered with a movable piece

large enough to allow the- lead or iron weight to pass in

and out, is made in each of the pulley pieces, so that the

sashes may be hung after the frames are eet, and to repair

any accident that may occur to the hangings in after use

(Plate XXVr. fig. 4). It may be remarked that sash frames

require greater ti"uth and precision from the workman than

anything els^ in the joiners' work of a building ; and unless

the stuff employed be quite sound and perfectly seasoned

all the workman's care will be thrown away.

Sashes, it may be remarked, are never fitted untU these

frames are immovably fixed, so tbatif there be any inaccuracy

in the latter, tht sashes are cut away or pieced out to make
them fit ; but, as they are intended to traverse, the fitting

in that case can only apply to One particular position, and

in every one but that there must be something wrong.

Any incorrectness in the sash-frame, again, must throw the

shutters and their back flaps out; indeed, the sash-frame,

though apparontly a secondary part of the arrangement, is

that which affoi ts all the rest beyond anything else. When
eashes have been fitted, a plough groove, wide and deep

enough to receive the sash-line, is made in the outer edges

of the styles, for about two-thirds of their length, at their

upper ends. They are then primed and glazed, and when
the putty is 8\ifliciently set the joiner hangs them. He is

furnished with saah-line, which is made of the best flax

well plaited together, tacks, and iron or lead weights, which

are generally made cylindrical, with a ring at one end, to

which the line may be attached. A sash is weighed, and
two weights are selected which together amount to within

a few ounces of a counterpoise. The line is then passed

through the pulley, which was previously fixed in the pulley

style ; the end is knotted to a. weigfit which is pa.'^sed in

at the hole left for the purpose ; and at a sufficient distance,

which a common degree of intelligence will readily deter-

mine, the line is cut off and the end tacked into the groove

in the style of the sa-sh. Other modes of attaching the

sash-line to the sash are also used.

Of recent inventions connected with windows there are

some for enabling the parting-beads to be taken out, or are

dispensed with, so that sashes may be readily cleaned

without the operator standing on the sill, a dangerous

practice, and without the use of the glazier's horse, which
tends to injure the inside painting. A contrivance for

easily opening and closing sashes of large size by an '.rrange-

ment of cords and pulleys, which likewise secure it when
shut, is patented by Mr Mciikin. Another, having

counterbalancing rack slips for hanging sashes, dispenses

with the use of sash lines, pulleys, and sash weights. ' m

objection to this invention may be ttal Both upper and
lower sashes must be opened at the same time. There are

other useful arrangement for opening windows, such aa

those used in the wards ol hospitals, where the opening is

divided into about four horizontal lights working on

pivots, ail opening to any required extent by a rack and
pinion. A sash fastener -with a second spring, which clips

the projection on the lower sash when the fastening is

closed, and another where the shape of the arm of .the

fastener is altered, both prevent the sash being opened

from without by a knife, a common mode of forcing ar»

entrance into buildings. Patent wroughtwindows,and patent

wrought iron water-tight windows and frames suitable for

churches, parsonage houses, <i:c., are readily obtainable.

Tlie fittings of a window which has boxed shutters consist Window

of back linings, grounds, back elbows and soffit, together fittings,

with shutters and back ''aps, and architraves (or pilasters)

round on the inside to term a moulded frame (figs. 1 and

4, Plate XXVI.) Back linings are generally framed with

flush panels ; they fit in between the inside lining of tha

sash frame and the framed ground, to both of which they

are attached, and form the back of the boxing into which

the shutters fall back. They are tongued into the inside

lining by. their inner edge, and on the outer edge the

ground is nailed, and they are set at right angles to the

sash-frame, or obtusely outwards, as the shutters may be

splayed or not. The back is the continuation of the window
fittings from the sash-sill to the floor on the inside; tha

elbows are its returns on both sides under the shutters,

and the soffit is the piece of framing which extends from

one side of the window to the other across the head, or

from back lining to back lining. These are all framed to

correspond with the shutters on the face ; but, as they are

fixed, their backs are left unwrought. Window shutters

are framed in correspondence with the door and other'

framed work of the room to which they belong, in front,

and generally with a flush panel behind ; the back -flaps are

in one or two separate breadths to each shutter, accordioe

to the width of the window .ind the depth of the recess

;

they are made lighter than the shutters themselves, and

they should, when shut to, present faces exactly correspond-

ing with those of the shuttei-s, both internally and

externally. The shutters are hung to the sash-frame with

butt hinges, and the back flaps are hung to their outer

styles with a hinge called a back-flap, from its use. The

shutters and their back flaps are hung in one, two, or more
heights, as may be found convenient. The moulded margin

round the boxings of a window on the inner face are made
to harmonize generally with the similar parts of the doors

of the room or place to which it belongs. See other

examples of shutters and their boxing in fig. 98. The
fixing and hanging of window fittings or dressings are

hardly less important, for the accuracy required, than the

making and fixing of the sash-frame itself ; the slightest

infirmity or inaccuracy in any part will be likelj' to derange

some essential operation.

To this old manner of forming shutters must be added Snlling

the roiling shutters of Clark, Bunnett, Francis, Snoxrll, •J>»""t.«

and others. These can be fixed cither at the top, bottom,

or side of the window as convenient, and are made of

wood, steel, iron, or of wood and iron, many of thom requir-

ing machinery to raise and to lower them. The advantages

consist in the small space occupied, the great security

obtained, and the rapidity and ease in opening and

shutting them. They are, however, apt to stick, and some
are noisj*, but one is called the "noiseless self-coiling

revolving steel shutter." One variety consists in a sheet

of well-tempered corrugated steel, which coils up on itself

like a roll of paper ; another is a self-acting wood revolt-

ins shutter, with hardened steel bands.
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Tho con^^t^lctio^ of stairs is generally considered the

highest department of the art of joinery. The principal

object to be attended to is that the stairs should afford a

safe acd easy communication between floors at dififerent

levels. The strength of a stair ought to be apparent as

well as real, in order that those who ascend it may feel

conscious of safety. To make the communication safe, it

should be guarded by a railing of proper height and

strength ; in order that it may be easy, the rise and width

(or tread) of the steps should be regular and justly propor-

tioned to each other, with convenient landings , there

should be no winding steps, and the top of the rail should

be of a convenient height for the hand. The first person

I hat attempted to fi.^ the relation between the height and

width of a step, upon correct principles, was, we believe,

Blondel, in his Cours d'Archueclure. His formula is

apn'icable to very large buildings, but not to ordinary

dwellings. Mr Ashpitel, who investigated the subject at

length, gives the following rules for buildings of seven

diifereut classes :

—

'

Tread breidtli Rise height TYcna hreadth Rise helghl

, Id Inchea. In Inches. In Inches. ^In Inches

12 5i 10 '

6i
114 5J 94 6}

11 6 9 7

104 6J^

^ These dimensions give angles of ascent varying from 24*^

to 37° Of course the projection of the no.^m^ js not

reckoned.

Hawksiey's patent treaas for staircases topublic thorough-

fares are composed of iron frames, in which small blocks

of wood, placed the end way of the grain, are so secured

as to present to the foot a roughened surfaca They
appear to be durable, and to admit of easy renewal of the

wood when worn or injured.

The forms of staircases are various, conimencfng with a

straight flight, which should only be used to a low story.

lu towns, where space cannot be allowed for convenient

forms, they are often made triangular, circular, or elliptical,

with winding steps, or are made of a mixed form, with

straight sides and circular ends. In large mansions, and

in other situations where convenience and beauty are the

chief objects of attention, winding steps are never intro-

duced when it is possible to avoid them. Good stairs,

therefore, require Icsss geometrical skill than those of an

inferior character. The best architectural effect is produced

by rectangular staircases, with ornamented railing and

newels. In Gothic structures scarcely any other kind-

can be adopted with propriety for a principal staircase.

Modern architecture admits of greater latitude in this

respect,—the end of the staircase being sometimes circular,

and the hand-rail continued, beginning from either a scroll

or a newel.

When a rectangular staircase has a continued rail, it is

necessary that it should be curved so as to change gradually

irom a level to an inclined direction. This curvature is

.-.Uled the ramp of the rail. The jilan of a staircase of

this kind is represented by gSSMattaMSKgjBpaieMHMS
ABCDin fig. 101 , and fig.

103 shows a section of it,

pupposiiig it to be cut

through at a b, on the plan.

The hand rail is supposed

to begin with a newel at ^
the bott( n, and the form

of the cap of the newel

ought to be determined so

that it will mitre with the

hand rail. Let H in fig.

102 be the section of the hand-rail, and ab the radius of

the newel : then the form of the cap may be trored at

4—18

Fio. 101.—Plan of Rectangular
Staircase.

C. The sections ol hand-rails are ot various shapes ; ooma
of the most common ones are too small ; a hand-rail should
never be less than would
require a square of which
the side is 2i inches to

circumscribe it. For the

level landings of a stair-

case the height of the

top of the hand-rail

should never be more
than about 40 inches,

and in any part of the

inclined rail the height Fio. 102.—Section of Hand-Eail and

of its upper side above. Newel,

the middle of the width of the step should be 40 inches,
less the rise of one step when measured in a vertical
direction. To describe the

ramps, let rs in fig. 103
be a vertical line drawn
through the middle of the

w idth of the step ; set r u
equal to rs, and draw ut '

at right angles with the

back of the rail, cutting tho

horizontal line st \n t ; then
from the point <, as a
centre, describe the curve

of the rail WTien there

is a contrary flexure, as i

in the case before us, the

method of describing the

lesser curve is the same.

The hand-rail of a stair generally begins with a scroll,

and the first step of the stair, is generally finished with
what IS called a curtail, a form corresponding closely to

the scroll. There are a great variety of gcometncal spirals;

but as they all finish on a point, and as all architectural

scrolls and volutes finish on a circle or eye, the usual

mathematical scrolls are inapplicable. The earliest spiral

adapted to architecture was that of De Lormc. Since hia

time several systems have been invented, particularly that

Fio. 103.—Section for Construction
of Uamps.

c
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r- [TsUieiDg give:! fo descritiB tlie curve, let AB be the

lu:al height, and AC the intended height of the eye,

nnd let the Bpiral be required to make two revolutions.

Divide EC into four times as many parts as there are

I,-; volutions required (4x2 = 8), because there are four

quadrants in every revolution. Draw any line DE equal

X) the height of the spiral. Set down from D half the

number of the parts and one more (4 + 1=5); this is the

top of the eye. Set down half AC at O, and describe the

eye; then at O set up half a part' to F, and make FG,

FH = OF; then, as in fig 105,- draw OG, OH, GI, and

from O draw a line parallel to GH, and divide the same

into as many parts as there are to be revolutions. Fig.

10;> is for one, and fig. 106 for two revolutions. Bisect

01 at X ; make 21 = 2X, and join XI ; and through 1 draw

MN parallel to OF to meet OG aiid XI. Draw the quarter

circles, as in the diagram,—HD being the first opening of

the compasses, GP the next, and H, G, I, K. L, M, and N
being the centres. To ,

describe the scroll let

AB, as in fig. 107, be

the width across,

usually about 10 or 12

inches ; let EB be the

intended diameter of

the eye; and let the

scroll be ' required to

make one revolution

end a half, or six

quadrants (these are

shown at greater size

by the side of fig. 108),

then proceed as last

directed, and complete

the scroll, also dot in

the lines of the nosings

and risers. For the

curtail step transfer

the lines of nosings a,

and the lines of the

risers b, to - another

place, as in fig. 108,

and set out the thick-

ness of the veneer

within the line of nos-

ing, the part within this represents the solid block of the

curtail. The places of the balusters are shown in fig. 107.

It is obvious that in every geometrical staircase, the half

of a cylinder placed upright in the well-hole would touch

the wreathed string

in all parts, another

a little less would
touch all parts of the

hand-rail. Let us

suppose ACB, as in

fig. 109, to be the

plan of half a

cylinder so set up-

right in the well-

liolo/.and let us sup-

pose AE to be the

height of the same.

Divide the curved
line ACB into any
convenient number
of parts, and set the same off by compasses on the straight

line from C to A' and C to B'. Or, in case ACB is a
eemicircle, divide the line AB, draw the diameter CD,
leaking aD equal to three-fourths of the radius, and draw
DA, DB', and the r.°st of the lines through the points of

Fig. 108.

FloB. 107, 108 illustrate the formation of

ScroU and Curtail Step.

Fio. 109.—Construction of Hand-Rail.

division, as shown in the diagram. Then A'3' is the stretch

out or length of the circumference ACB unrolled. But
A'E is said to be the whole height. From E set down the

respective heights of the winders, step by Step, as shown.

Now let G be the representation of the cylinder, with the

different lines squared up and across, these will give s
representation of the curve at which the winders must
ascend, and which, of course, must regulate the hand-rail

The other faint lines show the edge of the covering. '

Fig. 1 1 2 represents the plan of a staircase, beginning with

a scroll, and having steps

winding round the .circular

part of the well-hole. In

the first place, let the end

of the steps be developed

according to the method we
have just given (fig. 110
shows this development).

Now the hand-rail ought to

foUow the inclination of a

line drawn to touch the

nosings of the steps, except

where there is an abrupt ^ /,

Fig. 110

Fig. 111. Fig. 112. .

Figs. 110-112.—Development of Circular Band-Rsil.

transition from the rake of the winding to that of the other

steps ; at such places it must be curved,—the curve may
be drawn by the help of intersecting lines, as in fig. 111.

The part which is shaded in fig. 109 represents the hand-

rail and ends of the steps when spread out, and the hand-

rail 13 only drawn close to the steps for convenience, as it

would require too much spaca to raise it to ha proper

position. This development of the rail is called the falhng-

mould. We will now refer to fig. 113, and will suppose

the inner semicircle of ACB
to be the plan of the well-

hole, and eA., aB, the width

of the rail ; then the outer

shaded part ACB will be

the plan of the rail on the

level ; ADEB is the cy-

linder referred to before

—

ADE being the angle at

which the stairs ascend.

Now since by the principles

of Conic Sections the ob-,

lique section of a circular

cylinder is an ellipse, if the

cylinder be circular the

lines may then be found Fio. I13.-Tfaci:,g the Face-Mould

by a trammel. Be it of "^ ^''•

what section it may, the delineation of a cylinder cut at

any angle ADE may be found by dividing it into equal

parts, and setting up the ordinates a\, i2, <tc., as shown.

This delineation is a plan " on the oblique," or the face-

mould of the rail, to be cut " on the plumb."

The wood used for hand-rails being of an expensive

kind, it becomes of some importance to consider how the

plank may be cut so as to require the least quantity ot

materinl for the curved part of the rail Now, if we were
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Fio. 114.— IlIastTiiting the Tracing of

blouJds.

tu suppoae the rail executed, and a plain board laid upon

the upper side of it, the board would toiich tho rail at

three points ; and a plank laid in the same position as the

board would be that out of which the rail could be cut

with the least waste of material Ij€t it be required to

find the moulds for the part a 6 of the rail in fig. 112, and

to avoid confusing the lines in the small figure, the part a b

lias been drawn to a larger scale in fig. 114. The plain

board mentioned above

would touch the raO at

the points marked C and
B in the plan ; draw
the line CB, and draw a

line parallel to CB, so as

to touch the curve at the

point E. Then E is the

other point on the plan
;

and a, e , and b', are the

heights of these points

in the development in fig.

110. Erect perpendiculars

to CB, from the points

C. E. and B (fig. 114),

and set off Ca in fig. 114
equal to a'c in fig. 110, E«' equal to de, and B5' equal to

fb'. Through the points C and E, draw the dotted line

CA ; through «', «', draw a line to meet CE in h ; and

through the points a, b', draw a line to meet CB in g

;

then join hg, and make C» perpendicular to kg. Now, if

Cd be equal to Ca, and perpendicular to Ci, and d-i be

joined, it will be the angle which the plank makes with

the horizontal plane, or plan. Therefore, draw FD parallel

to Ci, and thence find the section, which is tho same thing

OS would be obtained by projecting vertical lines from

each point in the hand-rail against tho surface of a board

laid to touch it in three points. The inexperienced work-

man will be much assisted in applying the moulds if he

acquires a clear notion of the position when executed.

To find tho thickness of the plank, take the height to the

under side of the rail cr in the development (fig. 110),

and set it off from s, in the line Ci, to r, in fig. 114; from

the point r draw a line parallel to d i, and the distance

between those parallel lines will be the thickness of tho

plank. The mould (fig. 114), which is traced from the

plan, ia caUed the face mould. It is applied to the upper

surface of the plank, which being marked, a bevel should

be set to the angle idC, and this bevel being applied to

the edge will give the points to which the mould must be

placed to mark out the under side. It ia then to be sawn
ont, and wrought true to the mould. In applying the

bevel, care should be taken to let its stock be parallel to the

lint d t, if the plank should not be sufficiently wide for di
to be its arris. In the method fig. 113, ADE, on the rise

of the stair, is the bevel. After the rail is truly wrought
to the face-mould, the falling-mould (fig. 110), being
applied to its convex side, iwill give the edge of the upper
surface, and the surface if'Jl will be formed by squaring
from tho convex side, "holding the stock of the square
always so that it would be vertical if the rail were in its

proper situation. The lower surface is to be parallel to

the upper one. The sudden change of the width of the

ends of the steps causes the soffit line to have a broken or

irregular appearance ; to avoid this, the steps are made to

begin to wind before the curved part begins. Different

methods of proportioning the ends of the steps ere given

by Nicholson, Eoubo, Rondelet, and Krafft. We caanot

in this place enter into a detail of these methods, nor can
we give the varied systems of cutting the rail in the

spring and in the plumb, about which so much has beon
written, but for tha 'ead'j's ufor-cation a lift of the

principal writers on Siaircasu and Sand -Hailing iC

subjoined.

Nothingappearsto have been written onjoineryuntilJosepliMoxon, Bihiiv
a fellow of the Royal Society, published a work eiltitl«d Mechaniek p,-iii'Hy

Exercises^ or the Dod-riTie of Handywcyrks^ 4to, 1677«- .The introiiuc*

tioa of the geometrical staircase, or stair supported On one ade by
the wall, invented, says PalUdio, by the famous Luigi Comaro (the
first English example of which is said to be that erected in stone
by Sir Christopher Wren in St Paul's Cathedral), led to the greatest

changes in the art of joinery, inasmuch as the Unes for setting them
out necessitated'a very considerable knowledge -of geimetry. The
hand-rails of these stairs offered most difficulties, and an imperfect

attempt to remove them was first made by Halfpenny, in his Art
of Sound Building, published in 1725. Price, the author of the

British Carpenter, published in 1733-35, was more successful, and
hia remarks show a considerable degree of knowledge of the true

nature and object of his researches. The publication of this book
must have produced a considerable sensation in the trade, for it was
soon followed by many other works of dillerent degrees of merit.

Of these the publications of Langley and of Pain were tile most
popular, and were followed by Roubo, VArt de Menuisier, folio,

1771 ; Skaife, Key to Cnil Architecture. 8vo, 1774; Tra-nsMtiont

of the. Sodely of Arts, tc., for 1814 ; Treatise on the Construction

of Slmrcascs and Eand-Rails, 4to, 1820 ; Rondelet, Trailt dt
I'Artde bdtir, tom. iv. 4to, 1814; Krafft, Traiti sur VArtdtla
Charpeniier, part ii., folio, 1820 ;. Jeakes, Orthogonal System of
Band-Railing, 1849 ; Ashpitel, On Hand-Hails and Suiircases, 4to,

1851; Galpin, Joiner's Instructor, Staxreasing and Hand. Railinq,
4to, 1853 ; and Riddell, Band-Railing Simplified, foUo, Phik.
delphia, 185C and 1860.

The establishment of the principles ofjoinery on the sound basii

of geometrical science was reserved for Nicholson. In his Car*

penter's New Ovide and Carpenter and Joiner's Assistant, poblished

in 1792, 4to, ha has made some most valuable corrections and addi*

tions to the labours of his predecessors. This writer has been the

founder of all the subsequent works on the subject ; his books have

been published again and again, m various forms, with additione

from time to time, by dilfercnt bands, as Galpin's Joiner's Ow<l

Book, showing Improvements since the Days of Ou late Mr yichqlson,

4to, 1856. Corresponding improvements were also made in the

practice of joinery, for which we are much indebted to an architect,

ilr James Wyatt.
For revived mediaeval and Elizabethan joinery, particularly U

adapted to windows and staircasesi, see \\(&\e'» Carpentry, 4to, 1849,

and Shaw, Details of Elizabethan Architecture, 4to, 1839. ilany

modern improvements are given in La.Tton'8 Examples of Ruiluimf
Construction, fol., 1855-68, and in iievfland'e Carpenter and Joitier'*

Assistant, fol., Liverpool, 1860.

The principles of joinery were cultivated in France by a very

different class of writers. The celebrated Ulondel, an architect ol

great eminence, had given details for the construction of shutters,

wainscoting, doors, hinges, fasteninga, &c., in his work Distributicm

des Maisons de Plaisanee, 4to, 1737-38. In the extensive work
of Frezier, entitled Coujii des Pierres t{ des Boui, 3 vols. 4to, 1739,

all the leading principles are given and explained with tedioua

minuteness, oOcnng a striking contrast to the brevity of English

writers. The first elementary work on that part of geometrical

science which contains the principles of joinery appearedf in France

in 1705, from the pen of the celebrated Gaapnrd ilonge, who gave

it the name of GlorrUtrie Descriptive. The ir:ost celebrated French

work which treats of joinery is Rondelet's VArt de bdtir, which

occupied fourteen years (from 1802 to 1816) in publication. It is

also the best foreign worh on the subject ; but it is little adapted

to the state of joinery in England. In practice the French joiners

are very much inferior to the English workmen. Their work i»

rough, slovenly, and often clumsy, and at tiie best ia confined to

external effect. The neatness, soundness, and accuracy, which is

common to every part of the works of an Engli.sh joiner, is scarcely

to be found in any port of the works of a French one. The little

correspondence, in point of excellence, between their theory and

practice leads us to think that their theoretical knowledge is con-

fined to architects, engineers, i:f., instead of being diffused among
workmen, as it is in England. See alsoThiollet et Roux, Nouvtaii

Rccnieil de Menuiserie, 1837 ; VioUet-le-Duc. Diet. Raisonnt a'u

Mobilier Fran^ais, 8vo, 1858, &c. ; and Kosban, Manuel dt

Menuiserie, 4to, 1849. JIuch also may be learned from Emy,
Traitd de la Charpente, fol., 1847—particulariy with regard to

framing. The publications of other nations do not call for parti-

cular notice. ,

Cabinet-makino.

Oabinet-maKng, or that part of the artof working in

wood which is applied to. furniture, has seme affinity will

I
joiner the same materials and tools j)*ing employed ia
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both, and tiie mode of execution being the same. Correct-

ness and strict uniformity are not so essential in movable,

as in the fised parts of buildings ; they are also more

under the dominion of fashion, and therefore are not so

confined by rules as the parts of buildings. Cabinet-mak-

ing offers considerable scope for taste in appropriate and

beautiful forms, and also in the choice and arrangement of

coloured woods. It requires considerable knowledge of per-

spective, and also that the artist should be able to sketch

with freedom and precision. If the cabinetmaker intend

to follow the higher departments of his art, it will be

uecessary to study the diiferent styles of architecture, in

order to make himself acquainted with their peculiarities,

80 as to impress his works with the same character as that

of the rooms they are to furnish.

In cabinetwork the French wurKmen arc certainly

isuperior to the English, at least as far as regards e.-cternal

appearance ; but when use as well as ornament is to be

considered, the latter certainly carry away the palm. The

appearance of French furniture is much indebted to a

superior method of polishing, which is now generally

known in England. The method of making and using

French polish is minutely described in Dr Thomson's

Annals of Philosophy, vol. xi. pp. 119 and 371. For

many purposes, however, copal varnish (such as coach-

makers use) is preferable ; it is more durable, and bears an

excellent polish. Foreign oak is much use'' for cabinet-

work ; and lately, the fine curled oak that is got from

excrescences produced by pollard and other old trees has

been used with success in furniture. When well mamgcd
it is very beautiful, and makes a pleasing variety. It is

relieved by inlaid borders of black or white wood, but

these should be sparingly used. Borders of inlaid brass,

with small black lines, give a rich effect to the darker

coloured kinds, as in buhl-work. Cedar is occasionally

used for small fittings, or for cupboards where woollens and

furs are stored. Ebony and imitation ebony are useful for

ca.5e3. Russian birch, has of late years been largely in

request for bedroom furniture from the cleanly appearance

of it But of all woods mahogany has maintained its

place since the first introduction of it in the end of last

century. The japanner is now seldom employed to give a

colour to wood, as variety can be obtained by staining,

heightened by varnishing ; or the plain deal or pine is

polished or varnished like mahogany or oak. Patterns or

lines are etencillod or burnt in a,ccording to one or other of

the many patents now before the public.

Many curious works on fuinili're were pulilishetl in tbc reigns of

Louis .K[V. anJ XV.; those bv Sir \V. Cliambers aud the AJams
also desor? e att'ntion. Cruden'a Joiner's and CaHnd-maker's Dar-

linj, 8vo, 1770, is a curiouj book. In ortiamental composition

much benefit may be derived from Tatbam's Etchings of Ancient

Ornamental Architecture, London, 1799; Percier and Fontaine's

Recueil des dlcorations interieures comprenant tout ce qui a rapport

d V Ameubltinent, Paris, 1812 ; and, for general information, Slicra-

ton's Cabinet Dictionary, 1803, and bis Cubinct-inaker and Uphol-

$terer's Drawing- Book; 4to, 1793, may be referreit to. Rridptn's

Designs for Furniture, fol. 1826, and Sliaw's Details of Elhakthan
Architecture, 4to, 1839, are of much value. Cut the most impor-

tant works that can be consulted at the i)resent lime are the various

illustrated publications relative to the Great E.xhibitions in London
and Paris (1851, 1855, and 18G2), whne some of the finest specimens

of carpentry iu the world were exhibited. The most accessible to

the EngUsh reader are the Art Journal and tbc Illustrated London
News. ' '

Slater-work.

'The slater' works his material, slates, ror the protec-

tion of a building by covering the roof timbers with it, in

the same manner as a bricklayer works his tiks. Besides

this, which is his chief business, he supplies sawn slates

for shelvins in larders and dairies, for tanks aud cisterns,

tst pavements, steps, and landings, for paueb of doors, for

covering hips aud ridges, and a few other purposes.

Enamelled stuie for chimney-pieces, lavatories, and siiuilai

applications is of great utility.

The slater's principal tool is a large knife or chopper Tools.

called a saixe, sax, or zax, with which, before he begins to

work on a roof, he shajjes and trims the slates on the

ground, sitting on one end of a stool, which forms a sort

of bench and has uprights by which to square the slate.

With this knife he strikes off the unevenness on one side

of a slate, making it as nearly straight as he can; he then

runs a gauge along it, marking the greatest width the slata

will bear, and, cutting to that line, makes it perfectly

parallel. He next, with a square, brings tlie thickest

and best end to right angles with the sides, generally by
chopping, but sometimes by sawmg

; and then marking
upward from the squared foot or tail, makes two nail holes,

where, by calculating the gauge the slate in hand will bear,

he knows the batten must come. He also uses a drag,

which is a long flat piece of iron having a cutting edge at

the top and hooked on each side ; when he lias to strip a

roof, he forces it between the slates, and pushes out or

cuts off the heads of the nails, and thus the slate is loosened.

He has also li couple of knee pads to kneel upon while at

work.

The best slate obtained in Britain is from the quarries Qualities »/

of Bangor in Carnarvonshire. The Llangollen quarries slat«

are remarkable for the size of the slates that can bo

obtained. The Delabole quarries in Cornwall have been
worked for a considerable period, and supply a grey blue

slate. Good slate is also procured in the neighbourhood of

Tavistock in Devonshire. An esteemed pale blue green

slate is obtained from Keiulal in Westmoreland. Cuin'ocr-

land sea green slates are shipped from Maryport. Whitland
Abbey green slates are much in vogue. The Ballachulish

quarries in the north of Scotland are extensive, and supply

a good quality. In Ireland are several, of which iha

Valentia, co. Kerry; Killaloe, co. Tipperary ; Benduff, co.

Cork ; and those in co. Wicklow, are the best.

The best slate is of a bluish-grey colour, which breaks

before the zax like well-burnt pottery, and will ring m the

same manner on being struck. Whitish or light grey-

coloured slate is for the most part stony ; dark blue or

blackish slate, on the other hand, cuts very freely, but it

absorbs moisture and decays rapidly. The best slates have

a hard and ro^gh feel, whilst an open absorbent slate feels

smooth and greasy.

Though slate is classed among ths incombustible

materials, it must not be depended upon for resisting fire.

as unfortunately it will crack and fall to pieces at no very

high temperature.

The scantlings of slate are cut in llie quarries to set Sup*

sizes, and these are split into tablets, thicker or thinner

according to the size of the slab and the nature of the

slate; for the inferior qualities are neither so compact

in material, nor so clearly laminated or schistose, as the

superior, and will not therefore rend so freely. The
sizes of slates best known in the British market are

distinguished by the names of ladies, countesses, duchesses,

and queens. Ladies measure 15 inches by S, countesses

20 inches by 10, duchesses 24 inches by 12, am!

queens 36 inches by 24, and they are valued in pro-

portion to their magnitude. Besides these, there is a

slate which equals the queen in extent of surface,

but is of very much greater thickness ; this is called

Welsh rag. A smaller slate, again, which is less indeed

than the lady, and is cut from the refuse of large scautlings,

is called a double; in size it does not often exceed 12

inches by 6. Westmoreland slates are thick aud hir^y

like the WcLih rag, but do not generally run so large.

The principle on which slates are laid is the same as that

I
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which iB employed in plain tiling. To a roof with pro-

juctiug eaves a wide board is placed over the ends of the

rafters; but when the eaves tail into gutters, the gutter-board

is made wide enough to receive the eaves-course For
light slating it is necessary to board a roof all over with

three-quarter inch rough boarding. This is done by the

carpenter ; but foi strong heavy slates, fillets or laths or

battens are considered sufficient ; and these are laid by the

slater himself, to suit the length of his slates. Three

inches wide and one inch thick is a sufficient size for

them, if the rafters be not more than 12 inches apart.

Against gable or party-walk, a feather-edged board called

a lilting fillet is laid to turn the water from the wall. A
preferable plan, however, is to board all roofs ; it gives a

better bed for the slates, and fewer are broken if there

be occasion for workmen to walk over them in repairing

or in cleaning out the gutters. The expense, too, is but

tritliug beyond that of the laths. A still further benefit is

obtained by bedding the sliites in mortar or in hay, which

fills up the spaces left by the thickness of the first slate,

and with the boarding tends to keep the roof cooler in

eummer and warmer in winter, a very desirable result for

the habitable rooms close under them. Where the roofs

are iinished with diagonal boarding on purlins without

rafters, it makes a very sound bedding for slates. All the

slates being gauged to a width, and dressed as above

described, and sorted in length.% they are then taken up to

the roof in rotation, beginning with the longest and largest

for the lowest courses. The first course the slater lays is

little more than half the length of that which is intended

to c>^ver it, and is necessary to break the joints at the

eave.?. Tliis is called the doubling eaves-course ; and the

covuring eaves-course is brought to the same foot line,

completely to cover it. Then to ascertain the gauge :

—

from the length of the slate deduct the bond, which should

never be less than 2 inches, and need not be more
than 3J inches, and the half of what remains will be

the gauge. Thus, if the bond be fixed at 3 inches,

and the slate is 2 feet 3 inches in length, the gauge
will be 1 foot. This gauge or margin is set up from the

foot of the eaves-course at each end, and a line strained to

mark it along the whole length, and so on, to the ridge or

. top, where anotljcr half-course is required to complete the

work, and that is in its turn secured by a covering of sheet

lead with a roll To a hipped roof care is taken to

complete every course up to the angle, by cutting slates to

fit its slope ; and these are also covered by an overlap of

sheet lead with a roll, it being oailed or screwed to the

hip rafter, and the

head bossed over.

Slate ridging with
a roll, as fig, 115,

or with a groove for

teceiving an orna-

mented cresting, is

now very usual, and
even a common
ridge tiling is neccs-

sary to prevent _ ,

theft of the lead in
^"- "S.-Ridge of Roof.

^
Bome localities. Fig. 116 shows specimens of the orna-
mental red ridging tiles occasionally used, continuously
or some lengths of a plain

tile apart. In fig. 115, A, A
are the two portions of the

elate roll ridging, B being

the roll with a hole drilled

et each end for the insertion

of a pin to fix the lengths ; C the ridge piece fixed in the
head of the king-post D ; E the rafter ; F the lath on

Fio. 116.—Kidging Tiles.

which G, the slating, is nailed. In ni^iimg a slate, ii musi
not be strained or bent in the slightest degree, or it will

certainly fly in some sudden atmospheric change, to which
it is of course constantly liable, even if it escape fracture
from being trodden ou by the workmen themselves or by
others. Copper, being less liable to oxidize from exposure
to common causes than any other metal that will answer
the purpose, should always be used for slate nails. Zinc
is also occasionally used ; and iron tinned and painted
nails are sometimes substituted by dishonesty on the par-
of the workman or builder, or bad economy on that of the
proprietor. The French method of fixing slates by means
of wire clips which hold the bottom of the slates is unusual
in England. A method has lately been introduced of

elTecting it with lead clips, which is said to dispense with a
certain proportion of slates. Each slate is held in some-
thing of the same manner which the slater now adopts when
a broken slate has to be replaced, and the mr-n advantage
is supposed to be that the slates are firmer.

The mode above described of ascertaining the gauge or

margin by the bond, is equally applicable to every sort of

roof-covering that is made up of small inflexible parallclo-

gramic slabs or tablets ; and it should be borne in mind
that the greater the angle is at which the rafters rise, or, ia
technical language, the higher the pitch of the roof, th«
lesa the bond may be, and vice versa. With slabs or tablets

that vary in length, too, as slates generally do as they are

brought to market, it is the bond which it is of importance
to observe ; but if they are of an invariable length, as tiles

are, it is sufficient that the gauge or margin be attended to.

A very light and neat covering is produced by laying p»unt
wide slates side by side, and covering their joints with sl»tu>«,

narrow slips bedded in putty, the overlap at the ends being

no more than the bond is with the usual mode. It ia

known as patent slating, and was introduced by Mr
Wyatt, who never, however, obtained a patent for it. In-

deed it is in principle the mode which was adopted in

ancient Greece in covering the roofs of temples. Neither

boards nor fillets are used, the slates bearing from rafter

to rafter, which may be 2 feet or more apart, and to the

rafters the slates are screwed. The covering slips are

also screwed, as well as bedded in putty. Slating of this

kind may be laid at no greater elevation than 10°,

whereas for slating in the ordinary way the angle

should never be much less than 25°, though large slates

with a 3i inch bond, carefully laid and pointed, may
perhaps be trusted at a rise of 20°. This mode of

applying slate is not without the disadvantage attend-

ing the fixing of any substance that freely; takes up
and readily parts with heat. In^eipanding and contract-

ing, the joints are too often destroyed, aud leaks are tho

common consequence.

Thatching is an admirable covering for securing warmth
iu winter and coolness in summer ; but it is subject to

injury by birds, and to risk from fire. It is still occasionally

used in picturesque cottages, arbours, and similar build-

ings, and was much used for churches in Norfolk nnd
Suffolk. Tho tbatcher requires a common stable fork, to

toss up the straw together before being made into bundles;

a thatcher's fork, to carry the straw from the heap up lo

the roof; a thatcher's rake, to comb down the straw straighf

and smooth ; a knife, or eaves knife, to cut and trim the

straw to a straight, line ; a knife, to point the twigs; a
half glove of leather, to protect the hand when driving in

the smaller twigs or spars ; a long flat needle ; a pair of

leather gaiters to come up above the knees, used wheii'

kneeling on the rafters ; and, a gritstone to sharpen the

knives. Wheat straw lasts from 15 to 20 years, and oat

Bttaw about 8 years. Reed thatching, as done in the Wast
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'of Englind, is tlie Jitiss alter lb* ea:s have been cut off,

leaving the clean, sound pipe straw, of .which a thickness

of 3 inches is laid on the common thatching with spars

only. The materials required are straw tir reeds, laths,

nails, withes, and rods. A, load of straw, laid on about 12

to 1 6 inches in thiciiness, will do a square and a half ; a

bundle of oak laths, IJ inches wide, and from J to fths

thick, nailed about 8 inches apart, 1 square ; a hundred of

withes, 3 squares ; a pound of rope yarn, 1 square ; a

hundred of. rods, 3 squares; and 2 J hundred of nails,

1 square. Probably thatched roofs were'formerly orna-

mented by a species of cresting, for in some parts of the

country the withes or willow twigs that bind the thatch are

scmetimes arranged on the tops of ricks and cottages in an

interlacing manner, terminating, at the apex or at each

end with a spike with a rudely formed cock. VioUet-le-

Duc, in his Bktiotinaire,.alludes to the custom of forming

the ridge iuNmud, in which plants and grasses were inserted

to prevent the earth being dissolved and washed away by

the rain.

'

Plumber-WORK. .

Lead, as the name imports, is the material in and with

which theplumber works. The principal operations of this

trade are directed to the covering of roofs and flats, laying

gutters, covering hips, ridgeS, and valleys, fixing water trunks,

inaking cisterns and reservoirs, and laying on the requi-

site pipes and cocks to them, fixing water-closet apparatus,

setting up pumps, and applying indeed all the hydraulic

machinery required in economic building. The plumber's

tools are knives, chisels, and gouges for cutting and trim-

ming, rasps or files and planes for fitting and jointing, a

dressing and flatting tool for the purposesits name expresses,

iron hannners and wooden mallets for driving and Ssing,

ladles in which to melt solder, grozing irons to assist in

soldering, a hand-grate or stove which may be conveniently

moved from place to place for melting solder and heating

the' grozing irons, a stock and bits for boring holes, and a

rule of two feet in length divided into three parts, two of

boxwood, the third of steel, for passing into places he may
have to examine; also compasses, lines, and chalk for setting

out and marking, and centre-bits of all sizes for making

perforations, together with weighing apparatus, as the quan-

tities of most of the materi^ils used by the plumber must

be either proved or determined by weight. The waste of

lead in working is very tnHing, as cuttings all go to the

melting pot again with little or no loss but that of refound-

ing or casting ; and even old lead is taken by the lead

merchant in exchanro for new at a very trifling allow-

ance for ta"ro and the ji»3t of reworking. A plumber is

always attended by a labourer, who dues the more labori-

ous work of. carrying the matenaU from place to place,

helps to move them when necessary, melts the solder

and heats the grozing irons, attends to hold the one or the

other, as neither may be set down or put out of hand when

in use, and assists in some of the minor and coarser

operations.

i«tion of In boarding roofs, flats, and gutters for lead, clasp-nails

ion on (}j flooring brads should bo used ; and the first care of the

plumber should be to punch, them all in from an eighth to

ft quarter of an inch bolow the surface, and stop the holes

carefully and completely with putty, or a chemical process

will ensue on the slightest access of moisture should the iron

heads of the nails come in contact with the lead, and the-

latter will, in the course of no long period, be completely

0«oof .perforated over every one of them. Neither should lead
mj\lAay. i ^ ,11,.

IQ surfaces of any extent be soldered, or in any manner

fastened at the edges, without being turned up so as to

make cuEcient allowance for the expansion and contraction

"which it is constantly undergoing during the various changes

•older.

in the tempetjturc of the atmo&phere. It may bo taken,

indeed, as a general rule, that solder should be dispensed

with as much as possible. Like glue to the joiner„it is

indispensable in many cases ; but like glue also, it is in

common practice made to cover many defects, and much
bad work, that ought not to exist. The soft solder used

by plumbers on account of its melting easily is a composi-

tion of tin and lead in equal parts, fused together, and run

into moulds in shape not unlike the bars of a gridiron. In

the operation of soldering, the surfacesof themetal intended

to be joined are scraped and rendered very clean ; they are

then brought close together, and' sprinkled with resin oi

borax at the joints to prevent oxidation while soldering.

The heated solder is then brought in a ladle and poured od

the joint, and smoothed and finished by a hot gronng iroB

and rubbed down with a cloth.

Sheet lead, whether cast or milled, is supplied of various

weight "or tlucknees, and is always described as of such

weight (4 to 12 pounds) to the superficial foot. There

are very few purposes, indeed, in building, m which lead

of less than 6 B!> to the foot should be used, and very few

in which the weight needs to exceed 10. For roofs, flats,

and gutters, under ordinary circumstances, 7 or 8 lb lead

is a very fair and sufficient average ; for hips and ridges,

lead of 6 B) to the foot is thick enough ; and for flashings

5 fti lead need not bo objected to. Cast lead has been pre-

ferred for the former purposes, because its surface is

harder, but milled lead is of more eren tiiickness through-

out, bendfl without cracking, which is not always the

case with cast lead, and makes neater work. Sheets of

cast lead run from 16 to 18 feet long and 6 feet wide;

milled sheets are made of about the same width, and 6 or

8 feet longer than cast sheets^ Neither the one nor the

other may be safely used on flats, or in gutters exposed to

the wide range of temperature of our climate, in pieces of

more than half the length and half the breadth of a sheet

;

that is to say, -from 8 to 12 feet long, and 3 feet wide, are

the limits within which sheet lead will expand and contract

without puckering and cracking; and to allow it to move
freely it is laid with rolls and drips in ouch a manner that

any extent of surface may be covered with the efi^ect of

continuity, though the pieces of lead formmg the covering

be of such' small sizes as above stated. But all fixing, .

whether by soldering or otherwise, is to be carefully

avoided, A roll is a piece of wood made about 2 inches RaDs.

thick 9nd 2 J
inches wide, rounded on one edge, and fixed

with that edge uppermost, so as to come 4 inches within

half the width of a sheet, that the edges may be turned up
•and folded round and over it, being lapped by, or lapping

the edge of the adjoining sheet (Plate XXVI fig. 7). Lead

sufficiently stout, dressed neatly and closely down to the

boards under it, and over the rolls at its edges, will require

no fastening of any kind, unless it be so light as to b«

movable by the wind. Rolls are used mostly in roofs and

fiats ; drips pnncipallv m gutters, though they may bo

required in long flat.^ fhe drip is formed in the first

instance by the carpenter in laying the gutter boards,

according to an arrangement with the plumber. It is a

difi'erence made in the height of the gutter of from IJ

inches to 3 inches, where one sheet terminates in length,

and meets another m continuation. The end of the lower

is turned up against the drip, and that of the upper is

dressed down over it, so as efi'cctuall}'-to prevent the water

from driving up under it. Where the fall is not great, a

piece should be cut out across the higher gutter board, bo

that the top of the under-lead may lie level with the board.

Gutters should have a fall of at least an eighth of an inch to Oottan.')

the foot, and in fiats it should be rather more, for euch a

ftovoring is only so called in contradistinction to the pitch

of a roof ; ends and sides which arc against a wall should
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117.—Gutter and Roof-Timbers.

turn up against it i;<om 5 to ^ inches, according to circum-

stances ; and the turning up under the slates, tiles, or other

roof covering, to a gutter, should be to the level of that

against the wall at the least. The turning up against the

wall should be covered by a flashing. This is a piece of

lead let into one of the joints of the wall above the edge

of the gutter lead, and dressed neatly down over it, to pre-

vent water from getting in behind it (Plate XXVI. fig. 6).

Parallel or box-gutters are necessary next parapets where

a curb roof is formed, and are useful in valleys of small

roofs where the depth for it can be obtained. Fig. 117

is a .section of such a

gutter next to a parapet

wall, in which A is the

wall plate ; B the tie-

beam of the roof ; C
a bearer for carrying one

end of the gutter bearer

D, the other end being

tenoned into the pole

plate K ; E the gutter

boards cprned by its

bearers ; G the lead

gutter, laid in somewhat
of an oval shape by
the small angle fillets,

which are useful in preventing the lead being returned

at a right angle, where it is sometimes cracked in lay-

ing ; H the flashing ; I the eaves' board for raismg the

last row of slates, over which the lead is Haed ; L the

common rafter; M the slating; N the principal rafter

forming part of the truss of the roof ; O the saddle-

back coping of the wall, throated on both sides. Where
thick walls could be obtained, it was usual to form this

sort of gutter below the timbers of the root, whereby they

were kept dry, and damage from the overflowing of the

gutter prevented. The same result is occasionally achieved

by a cornice projecting more than usual, the gutter being

formed on it in place of a real blocking course. If the

gutters and flats are to be often walked upon, they should

be protected by deal lattice work raised on fillets hut not

fixed. Snow falling down the slopes is prevented by this

from stopping the gutters, and it also lessens the action of

the sun upon the lead-work. Lead ou ridges and hips and
the top and sides of dormers, not being in sufficient masses

to be secured by its own weight, must be fastened by nails

ybossed over.

In making cisterns and reservoirs, unless they be cast (and

these are now disused), the sheets of lead must of necessity

be joined by soldering ; but the water they are intended to

contain protects the lead from the frequent and sadden
changes to which in other and more exposed situations it

is exposed. The lead-work forms a lining to a wood case,

which haa grooved and tongued sides and a bottom. But
cisterns are now commonly made of zinc, or of galvanized

iron, or of slate ; the last two do not require a casing,

but may perhaps be enclosed in a closet. Service or water

pipes to and from the cisterns, as also waste or overflow

pipes, are also made of lead, and described by their bore, as

^ m.. ^ in., inch; and soon. They are generally supported

and attached to the wall by means of iron holdfasts. Iron

water pipes are fixed where lead will probably be stolen.

The opinion that some waters are injured by coming in con-

tact with the lead of cisterns and pipes, has led to the for-

mation of pipes of tin encased in lead. The water companies

are now requiring a water regulator to be put to each

closet, or a water waste preventer where the constant supply"

is obtained, but these are a very troublesome addition to

the plumber's work, on account of the difiiculty of keeping

them in working order. 'I'be constant supply system re-

quires taps of a different construction from those used in

other cases ; these are called " screw down vah'es," from
their action, and resist the pressure of the water. As re-

pairs must occasionally be needed to the main pipes, it is

recommended that, to prevent inconvenience, one or mora
cisterns be always provided in the house for containing two
days' supply of water.

Rain-water trunks and pipes are made of a certain number
of pounds weight to the yard in length, accordisig to the

bore or calibre that is required. The pipes are fitted with
large case heads above, to receive the water from the gutter

spouts, and with shoes to deliver the water below; tbey are

fijed or attached to the walls of buildings of stone usually

with flanges of lead, which are secured by means of spike

nails,—iron and other metab having superseded lead wheie
brick is used or economy requires the substitution.

The varieties of water-closet apparatus, of which Under-
hay's patent is one of the best, are too numerous to be hero

described. Pumps of all kinds and powers are amongst tho

other matterscomingw thin the plumber's province, together

with cocks, bosses, ferules, washers, valves, balls, grates,

traps, iiinnels, service boxes, a.nd a numerous collection of

other articles.

A metal occasionally used for roofs in lieu of lead is known Patent

by the name of Wetterstedt's patent marine metal. It is marinB

composed of lead aud antimony. Its advantages are its
™*''^-

malleability, grejit tenacity, elasticity, and durability, and its

'

resistance to acids, oxidation, and the action of the sun
and atmosphere. It is manufactured in sheets of certain

sizes, from 3 lb to 8 ounces per foot, according to the pur-

poses for which it is required, the latter weight being useful

for lining damp walls. It should be secured with wroughi
copper nails. A patent metallic canvas is also manu-
factured of various substances and strength, serving for

waterproof and secure covering.

Sheet copper was formerly used on account of its lightness Copper

to cover roofs and flats. The thickness generally varied rocfing,

from 12 to 18 ouoces per square foot. It was laid like'

lead, but the plates being of small size were soldered

together. It will be well to notice that water collected

from copper channels must not be used for culinary pur-

poses, as a film of verdigris is formed, which is poisonous.

Copper is much used for roofing in foreign countries.

Lead and copper, where economy is required, are super- Zinc roof*

sedcd by zinc, which is not only much cheaper, but when
good is nearly as durable, and is not so liable to be corru-

gated by the action of the sun. Zinc is subject to oxida-

tion ; but the oxide, instead of scaling ofl^as that of iron

does, forms a permanent coating on the metal. Its expan-

sion arid contraction are gre.ittr than those of any other

metal. Zinc sheets as manufactured vary in quality, some
being very brittle. That supplied by the Vielle Montagna
Zinc Mining Company possesses a high reputation for purity

and excellence. Zinc must be laid like lead, without fixing

cither by nails or solder. No. 13 gauge, weighing 19 oz.

10 drs., is the least for roofs, flats, and gutters on board-

ing. No. 14, a medium thickness, weighing 21 oz. 13

drs., is used for roofs and flats ; and No. 15 or 1 6, weighing

24 oz. and 26 oz. 3 drs. per foot superficial, for best work!

and roofs without boards. Zinc pipes are extensively used

as chimney pots ; stamped and moulded ornamental zi.ic for

dormers. Mansard roofs, vanes, guttering, and rain-water

pipes, cisterns, itc. ; and perforated zinc for blinds and for

ventilation.

Tin cannot class with the building materials in England, Tiniooflngj

although it is extensively used for covering roofs in America
and in Bussia.

The best publications on this trade arc the makers' price books
and lists of articles itade and sold by them. See also the article
ilKTALLUKCV.
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PLiSTEK-WOEK.

No art in the economy of building contributes more

to produce internal neatness and elegance, and no one is

less absolutely important, so far as the use and stability

of a structure are concerned, than that of the plasterer.

The very general application of plaster is of compara-

tively late date ; for wainscoted walls, and boarded or

boarded and canvased cMlings, or Baked joists alone,

are frequently found in houses of rather over a century

old, both in England and on the Continent ; and a
return to this state of completion in the present day is

the result of the attempts of the mediaeval school of archi-

tects, and their cry of " no shams," which has not been

quite successful among themselves, for plaster and cement
are used by many. The v/alls of houses were formerly

plastered above the wainscoting and coloured, while the

ornamented- plaster ceilings of the time of Henry VIII.,

Elizabeth, and James I., are still the admiration of lovers

of the art. Still earlier specimens of the plasterer's skill

are extant in the pargetted and ornamented fronts of half-

timber houses.

„ ,
Fc the more common operations -of plastering co'mpara-

tivp.-,' te." tools and few materials -are required. The
plasttrT is ati?nded by a labourer, who supplies his boards

with moiur and by a boy on the scaffold with him to

feed his hawk, which is a piece of wood about 10 inches

square with a handle under it, for carrying up small por-

tions of plastering mortar to the wall or ceiling, to be there

delivered and spread by the trowel, a thin plate of hardened
iron or steel with a wooden handle, similar to that used

by the bricklayer. The plasterer is obliged to keep this

implement particularly clean and dry when he is not actu-

ally using it, lest it rust in the slightest degree, as it is clear

that the brown oxide of iron would sadly discolour his finer

work on touching it again with the trowel. He is necessarily

furnished with a lathing hammer, a hand float, a quirk

float, and a derby or darby, which is a long two-handled

float for forming the floated coat of lime and hair ; brushes

for fine or rough work ; three or four jointing trowels for

mitres, <feo. ;
jointing rules ; moulds for cornices, which are

of wood, but for work of any importance the frame is made
of wood and the outline cut out of a copper (or more usually

Einc) plate,—these are inserted in the wooden stock, and
narrow pieces of wood are fixed to the moulds transversely

to guide and steady them along the screeds ; a straight edge,

wherevrith to bring the plastering on a wall or ceiling to a

perfectly even surface by traversing it in every direction
;

a screen, having metal wires to act as a sieve for separating

the coarser materials which enter into* the composition of

plastering mortar,— these aie thrown against its outer face,

to separate the particles which are too large for the purpose

from the finer,—the sand and lime, too, are miied much
more efficiently and completely by screening them together

than in any other mariner ; a spade and hod like those of

the bricklayer's labourer ; a rake to separate the hair used
»n the mortar and distribute it throughout the mass ; and
a server for the hawk boy to beat up the mortar, and to

deliver it in small pats on the hawk.

ri&U Tlie plasterer, as the term imports, works in plastic, adhe-
sive compositions, which are laid on walls, both internally

and externaUy, to stop crevices, reduce inequalities, and
produce an even, delicate surface, capable of receiving any
decoration that may be applied to it, either in colour or

otherwise. These compositions are as various as the modes
of applying them, the rudest being a compost of loam, a

marly clay, and lime ; this is iiSod only for the commonest
purpose.-', and being laid on in one coat, is washed over
with a thin mixture of lime and water, a process termed
liae-T^hiting. Thuro ar« many grades from this to the

highest work of the plaster — the making imitations of

marbles and other costly slcnes, from the purest calcined

gypsum mixed with a solution of gum and isinglass am^
colouring matter to produce the required imitation. Hi-«

materials are laths, lath nails, lime, sand, hair, and plaster, ;»

variety of stuccoes and cements, together with various ingre-

dients to form colouring washes, ic. Scaffolding is not

generally required for new work, but with old work it is

sometimes necessary. Under ordinary circumstances, the
plasterer is enabled to wa^b, stop, and whiten the ceil-

ings and walls of rooms from trestles, with boards laid across

them. In lofty saloons and halls, churches, ic, scaffolding

is indispensable. It is necessaiy, too, to a front that is to

be plastered in any way ; but this may be afterwards w.-ished,

repaired, and coloured from a ladder, without the interven-

tion of a Boaflfold, except perhaps the suspended scaffold

now so much used.

Laths are narrow strips of some straight-grained wood, Lsthing

generally of fir, though oak laths are sometimes used, in

lengths of 3 and 4 feet, or to suit the distances at which the

joists of a floor or the quarterings of a partition are set,

and in thickness from |th to Jths of an inch ; those of the

greater thickness are called lath and a half. Lath nails

are either wrought or cut; cut nails are in common use in

England with fir laths. Coai-se stuff is composed of ox Co«rs»

or horse hair from the hide, in addition to lime and sand s'off

mortar ; this is intended to act as a sort of mesh to net or

tie it together, and form a coarse but plastic felt. The hair

should be long, and free from all grease and filth Road
drift is unfit to be used in place of clean sharp sand
in mortar, unless it be completely cleansed from all

animal and vegetable matter, and of mud and clay.

Fine stuff is made of fine white hme, exceedingly well Fuje jtnd

slaked with water, or rather macerated iu water to make the

slaking complete ; for some purposes a small quantity of

hair 13 mixed up with this material. The mere paste, when
allowed to evaporate until it is of a sufficient consistence

for working, is called putty. Gauge stuff is composed of Gang*

about three-fourths of putty and one-fourth of calcined stiff-

gypsum or plaster of Paris ; this may be mixed only in

small quantities at a time, as the plaster or gauge renders

it liable to set very rapidly. Bastard stucco is made of Stuee*

tv/o-thirds fir.e stuff, without hair, and one-third of very fine

and perfectly clean sand. Common stucco is composed of

about three-fourths of clean sharp sand and one-fourth of

the best lime, well incorporated. This must be protected

from the air from the time it is made up until it is required

to be laid on the walls. Parker's (or Parker's Roman)
cement, when of good quality, with fine clean sharp sand, Cemenu.

.

in the proportion of about three of sand to one of cement,

and well executed, forms a very good external coating for

walls. It IS vulgiirly called " comps," a contraction of " com-

position." Portland cement, so called because the mortar

formed by it when mixed with sand is supposed to present

the appearance of stone from the Portland quarries, is in

much esteem for an outside stucco, as the colour to which

it dries is sufficiently agreeable to the eye without any

colouring wash, whereas Parker's cement is too often of a

dark dirty tint, requiring painting or colouring to render it

tolerable. Portland cement is also much valued as being

proof against water when used as a mortar in setting brick-

work, and in the composition of concrete for foundations.

The patent selenitic cemenf already de3cribcd'(page 459),

i.-t stated to be an excellent substitute for Portland cement

;

it takes double the usual quantity of sand, and is stronger

even then than ordinary mortar. Plastering is fin'^hefl in

much less time than by the common mode.

A class of cements capable of taking a brilliant polish

resembling marble, and consequently very suitable for

internal decoration, deserves to be mention-^H. The chief
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of these are Keene's marble cement aud Parian cement.

They become excessively hard in a short time, and are cap-

able of being painted in a few days. The principal com-

ponent is said to be' obtained by the precipitation of

alum by an alkali, which gives a white powder of great

brilliancy. Tints can be made up with these cements for

coloured decorative work. Cements made by the mixture

of oil with various substances were formerly much used both

here and abroad. The best known in England was called

Hamelin's mastic, that in France the mastic de Dhil.

These cements being very expensire, and requiring to be

constantly painted, have now gone nearly out of use. For

outside plastering they form a very fine clean surface, as

may be seen in the quadrant in Regent Street and other

buildings of that date, but in -many instances it has been

taken olf .ind Portland cement substituted.

Blue has lime was formerly greatly esteemed as a cement

for outside work, but the carelessness of the burners has

tended much to limit its use, there being a large pro-

portion of underburnt stone left in it. The workmen also

would not take the requisite pains for slaking this lime, and

manufacturers therefore ground it, by which operation the

core becomes mixed up with the properly burnt material, and

the efficiency of the lime is destroyed. The lumps should be

broken as small an nutmegs, then rmniersed in water on a

sieve until air-bubbles freely rise to the surface ; the lime

so wetted is to be left in a heap covered by damp sand for

twenty-four hours, after which time it should be screened

and mixed with the proper quantity of sand and the least

possible quantity of water. To one of lime may be put

not more than from two to two and a half of sand. When
slaked it does not increase in bulk.

Ooats of The various coating.s of plastering are distinguished

plartenag. thus. On laths, plastering in one coat simply is said to be

laid, and in two coats, laid and set. In three-coat plaster-

mg on laths, however, the first is called the pricking up,

the second is said to be floated, and the third set. On
brick or stone walls, plastering in one plain coat is termed

rendering ; with two coats, a wall is said to be rendered

and set ; and in three, rendered, floated, and set.

Lathiog Before beginning to lath a ceiling, the plasterer proves the
wilings. under face of the joists, to which he has to work, by apply-

ing a long straight edge, and makes lip for any slight in-

equalities in them, when the work is not to be of a very

superior description, by nailing on laths or slips to bring

them as nearly even as he can. When the inequalities are

great, or if the work is to be of fine quality, he recurs to

the carpenter, who takes off inordinate projections with his

adze, and nails on properly dressed slips where the joists

do not come down low enough, and thus brings the whole
to a perfect level. This operation is called firring, or

furring. If it be a framed floor with ceiling joists the

plaster has to work to, it is tolerably sure to be straight

;

but llie carpenter must have firred down on the beams or

banders to the level of the ceiling joists, unless the ceiling

joists have been nailed to the beams or binders, when
nothing of this kind is necessary. If a ceiling is to be
divided into compartments or panels, the projecting or

depending portions must be bracketed or cradled down to

receive the laths. It is an important point to be attended

to in plastering on laths, and in ceilings particularly, that

the laths should be attached to as small a surface of timber

as possible, because the plastering is not supported or

upborne by its adhesion or attachment to the wood, but by
the keying of the mortar itself, which passes through

between the laths, and bends round over them. . If then

the laths are in constantly recurring contact with thick

joists and beams, the keying is as constantly intercepted,

and the plastering in all such places must depend entirely

on the portions between them which are properly keyed.

Under a single floor, tnerefore, in which the joists are

necessarily thick, a narrow fillet should be nailed along the

middle under the whole length of them all, to receive the

laths and keep them at a sufficient distance from tha

timber to allow the plastering to key under it ; thus too the

surface may be made more perfectly even, as it is in single

floors that inequalities mostly occur. This being all arranged,

the plasterer commences lathing. The laths should be of

the stronger sort. Thin weak laths, if used in a ceiling,

are sure to produce inequalities, by sagging with or yielding

to the weight attached to them ; one or two weak ones in

a ceiling of otherwise strong laths may be the ruin of the

best piece of work. They should be previously sorted,

the weak, crooked, and knotty,, if there be such, being re-

served for inferiorworks,andthe best and straightest selected

for the work of most importance, so that the workman shall

find none to his h.ind that is not fit to be brought in.

Taking a lath that will reach across three or four openings,

he strikes a nail into it on one of the intermediate joists,

..t about three-eighths of an inch from the one before it, and
then secures the ends of that and the one that it meets of

the last row with one nail, leaving the other end of the lath

he has just set to be secured in the same manner with that

which shall meet it of the next bay in continuation. It is

of importance also that in ceiling-work he pay attention

to the bonding of his work. In lathing on quartering par-

titions and battened walls, the bonding is not a matte: of

much importance ; nor is the thickness of the timbers behind

the latter of so much consequence as in a ceiling, because

the toothing wBich the thickness of the lath itself afi"ords

to the plastering is enough to support it vertically ; but,

nevertheless, the more complete the keying, even in works

of this kind, the better, as the toothing above will not pro-

tect it from any exciting cause to fall forwards, or away
from the laths. The thinner or weaker sort of lath is

generally considered sufiiciently strong for partitions.

When the lathing is tompleted, the work is either laid PlistcrtDH

or pricked up, according as it is to be finished with one, ""> l**^"-

two, or three coats. Laying is a tolerably thick coat of

coarse stufl' or lime and hair brought to a tolerably even

surface with the trowel only ; for this the mortar must be
well tempered, and of moderate consistence,—thin or moist

enough to pass readily through between the laths, and bend

with its o^<^ weight over them, and at the same time stifl"

enough to leave no danger that it will fall apart,—a contin-

gency, however, that in practice frequently occurs in con-

sequence of badly composed or badly tempered mortar,

unduly close lathing, or sufficient force not baring been

used with properly consistent mortar to force it through

and form keys. If the work is to be of two coats, that is,

laid and set, when the laying is sufficiently dry, it is

roughly swept with a birch broom to roughen its surftce,

and then th» set, a thin coat of fine stuff', is put on. This

is done with the common trowel alone, or only assisted by a

wetted hog's bristle brush, which the workman uses with

his left hand to strike over the surface of the set, while

he presses and smoothes it with the trowel in his right. If

the laid work should have become very dry, it must be

slightly moistened before the set is put on, or the latter, in

shrinking, will crack and fall away. This is generally

done by sprinkling or throwing the water over the surface

from the brush. For floated or three-coat work, the first,

or pricking up, is roughly laid on the laths, the principal

object being to make the keying complete, and form' a
layer of mortar on the laths to which the next coat may
attach itself. It must, of course, be kept of tolerably

equal thickness throughout, and should stand about one-

quarter or three-eighths of an inch on the surface of tha

laths. When it is finished, and while the mortar is still

quite moist, the plasterer scratches or scores it ail over

IV. - 64.
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apart. The scorings should be niadfi as deep as possible

without laying bars the latns ; and the rougher their

edges are the better, as the object is to produce a surface

£0 which the next coat will readily attach itself. When
the pricked up coat is so dry as not to yield to pressure in

I '6 slightest degree, preparations may be made for the

lating Ledges or margins of lime and hair, about 6 or

; laches in width, and extending across the whole breadth

ii'. a ceiling or height of a wall or partition, must be made
ill the angles or at the borders, and at distances of about 4

feet apart throughout the whjle extent , these must be

iriide perfectly straight with one another, and be proved

in every way by the appUcation of straight edges , techni-

cally these ledges are termed screeds. The screeds are gauges

for the rest of the work ; for when they are ready, and the

I sortar in thera is a little set, the interspaces are filled up
liush with thera, and a derby floater long straight eilgc

I 'cing made to traverse the screeds, all the stuff that projects

beyond the line is struck off, and thus the whole is brought

to a straight and perfectly even surface. To perfect the

work, the screeds on ceilings should be levelled, and on

walls and partitions plumbed. When the floating is suffi-

ciently set and nearly dry, it is brushed with a birch broom

B3 before described, and the third coat or set is put on.

jLis for a fine ceiling that is to Lc whitened or coloured

must be of putty ; but if it is to be papered, which is very

unusual, ordinary fine stuff, with a little hair in it, will be

better. Walls and partitions that are to be papered are

also of this latter, or of rough stucco, but for paint the set

mu.st be bastard stucco trowelled. This coat must be

v.'orked of exactly the same thickness throughout, to pre-

serve to the external surface the advantage that has been

obtained by floating. For al; but the last-mentioned, the

net on floated work, the trowel and brush are considered

eufficient to produce fine and even work ; but trowelled

ttucco must moreover be hand flosted. In this operation

the stucco is set with the trowel in the usual manner, and
brought to an even surface with that tool to the extent of

two or three yards. The workm;in then takes the hand-

lioat in his right hand, and rubs it ?raartly over the surface,

pressing gently to condense the ni.iterial as much as pos-

sible. A's he works the float he sp.inkles the surface with

water from the brush in his left hand, and eventually

produces a texture as -fine and smooth almost as that of

polished marble/

But lathing and plastering on li-lhs as practised in

England is at best a very flimsy affair, and greatly

requires improvement. Stronger laths than the laths

commonly employed, put on further apart, and with headed

wrought nails, and the plastering laid on upon both

sides in upright work, or both above and below the ceilings

at the same time, two men working against oiie another,

will produce work in some degree worthy of thc; nam.e.

The practice of the French in this respect is well worthy-

the consideration, and to a great extent the imitation, of

English plasterers.

The process of pJastering on the naked brick or stone wall

. differs but little, except in name, from that we have

described as the mode on lath. The single i^oat is called

rendering, and it need differ ouly in the quantity of hair,

which may be less than is necessary for laying on lath, and
in the con-sistence of the mortar, which may be made more
plastic, to work easier, amd because in a nioister state it

will attach itself more firmly, to tho wall; the wall, bow-
ever, must itself bo well wetted before the rendering is

applied. ^The set is the same, and is put on in the same
raannor as to twp-coat work on lath. For three-coat or

floated work, the first <A rough rendering should be made
to fill up coinpletely whatever .crevices there may be in the

work betind it, and be incorporated with it lis much as

possible. As its name imports, us surface m^y, indeed

should, be rough ; but it is not scratched or lined as the

similar coat on lath is. For this, too, the wall must be pre-

viousl)' wetted, that the mortar may the belter attach itself

to it. For the floating, screeds must be formed as before

described, and the consecutive process is exactly the aamt
as on lath, both for the floated and f >r the set coat. In

almost every case in which pl.istering s to be rtualcd. the

workman finds a guide for the feet of his wall screeds in

the narrow grounds which the joiner has previously fixed

for his skirtings; from these he plumbs upwards, and,

makes his work [lerfectly Bush with them.

Mouldings and cornices (as large combinations of mould-
ings and fiat surfaces immediately under the ceilings ofj

rooms are called) are formed with running moulds, and are

generally executed before the setting coat is put on the

walls and ceiling. If the cornice do not project more than

about an inch and a half, or 2 inches, from the ordinary

work, a backing of liino and hair will be suthcicnt , and if

any one part only happen to be more than ordinarily prtv

tuberant, a row of nails from 6 to 12 inches apart stuck

into the wall or ceiling in the line of that part will give it

sufficient support. But if the general mass of the cornice

be more than that amounts to. and extend more than fi oi

8 inches along the ceilmg. it must be br.ickeied out. and
the bracketing lathed and pricked up, as for oidinary work.

This pricking up, or other preparation, must of course be

perfectly set before the cornice is run , and there should

be one-fourth of an inch at least of clear space between the

preparation and the mould in the nearest part A woo<ler.

screed or parallel straight edge is tacked on with br.ads to

the wall, and another on the ceiling, if the cornice be large

and heavy, as guides or gauges for the mould, who.se rests

are chased to fit them , and then one man laying on gauge

stuff in an almost fluid state with an angular trowel,'

another works the mould backwards and forwards over it,

which strikes off what is superfluous, and gives the con-

verse of its form to the rest. The mould is never taken

down from the work at right angles to the line of it, but is

drawn off at the end, so that none of the parts of the

moulding or cornice is injured or torn by it, which must
o.herwise frequently be the case, from the peculiar forms

at times given to the details. If a cornice be too large and
heavy to be executed at once, it may be done in the same
manner at two or more times, in so many parts , and if

any part or parts of a moulding or cornice is to be enriched,

the space for it is left vacant by the mould, and the enrich-

ment is afterwards supplied. As a cornice cannot be

completed up to the angles by the mould, it is worked by

hand in those situations to a joint. The joinings are termed

mitres, and in forming them the plasterer uses the jointing

tools, we have already described.

Models for enrichments are made by the modeller, Eiir..-t

according to the design or drawing subinilted to him, and ""*
from thera the plasterer makes w.ax or gelatine moulds, or.

as in ordinary practice, the modeller supplies the moulds in

which the ornament is cist in plaster of Pans If the

ornament be in recurring lengths or parts, as is usually the

cj.se, only one length or part is modelled, and casts of as

many as are required are taken from the mould ; some
single ornaments, again, which are very large, require to

be moulded and cast in parts, which arc put together by
means of cement. When the cast ornaments are sufficiently

dry the pieces are scraped and trimmed, and the joints made
clean and even ; and they are set in the cornice with plaster

of Pans, wifh white lead, or with a composition called iron

cement, as the cise may require. If the castings have
something in the cornice to rest upon, tho first will do;
but if there i? npthing to retain or attach them but the
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cement, one of the last two must be used Flowers and
other ornaments on ceilings which am too large and neavy

to he trusted to adhesive matter alone, most be screwed

to wooden cradling behind and above them.

Id plastering a wall with common stucco (and its use is

mostly for outside work), the first thing to be done is to

remove the dust from it by brushing, and then to wet

very completely with water If the wall to be stuccoed be

ID o!d one, or one of which the joints have been drawn,

the mortar of the joints must be chipped or even raked out,

and the bricks picked, to expose a new and porous surface

to the plastering before brushing and wetting. The wall

'S then covered with stucco in a fluid state, applied with a

broad and strong hog's bristle brush, like common white-

i^ashing. When this is nearly dry the stucco must be laid

an as in common rendering, unless the work is to be floated,

when the process is nearly similar to that in floated plas-

tering. Screeds most be formed at che highest and lowest

extremities of the wall, or of that part of the wall which is

in tlie sirme vertical line, and is not intercepted by string

courses, and be returned at the angles, putting the whole

surface into a sort of frame. These must be made perfectly

straight and plumb, so as to be quite out of winding by the

careful application of the plumb-rule and straight edge.

Inner verticil screeds must then follow at three or four

feet apart across the whole surface, and be made to range

exactly with the outer ones, and then the interstices must
be filled in as before. As the work is made good it must
be well rubbed with the hand float, as in the execution of

trowelled stucco internally, to compress the material, and
produce a hard, even, and glossy surfaoe. Preparations for

cornices and other projections from the straight surface of

the work must have been previously made in or on the

brick or stonework by the protrusion of bricks, tiles, or

whatever may be best suited to form a core ; and the

mouldings and. cornices are run with moulds, in the

manner described for the same things internally, only that

in work of this kind no plastic material but the stucco

itself is used,—thsit is, there is no preparation of any softer

material than the stucco itself put under it. In running

co/nices in this material, workmen are very apt to mix a

little plaster of Paris with the stucco to make it set

under the mould, and thus give sharpness and fulness to

the mouldings; but this should nbt be permitted ; for the

plaster is not qualified to stand the weather as the stucco

is, and, if mixed with it, will produce premature decay.

When the stucco is perfectly dry, it may bo painted in oil

colours, or be coloured in distemper ; and in either case it

is generally (though not invariably) ruled over the surface

with a lead point, to give it the appearance of gauged
stone-work.

Rendering in the Roman and Portland cements is

executed almost exactly in the same manner as stucco

(rendering is, only that it is laid on the saturated wall

directly, without the preliminary operation of roughing in,

or washing the surface with a solution of the material.

The same process, too, is followed in floating this cement,
ftcd with the same exceptions ; and as, in addition to its

Buperiof hardness and capacity for duration, it is a quick-

getting cement, it is far preferable to any of the common
stuccoes for running cornices, mouldings, <fec. These
cements may, like stucco, be painted in oil, or coloured;

but instead of a size colour, which is used for almost

every other purpose in plastering, the colour for this com-
positioL IS mixed with diluted sulphuric acid. This too

may be lined and tinted to imitate stone and stone-wor''

of any aescription.

.OT^tc It- may not be amiss here to reter to some of the causes

unA of the premature decay which takes place in stuccoes and
oementi. cements when used externally as a coat'mg to walK Thft

pnmary cause is tne presence of muddy earth and decayed
animal and vegetable matter in the sand used with th*
lime and cement. To this may be added frequent im-
purities in the limes and cements themselves, particularlj

of argUlaceous matter in the former, and sometimes th^

too great proportions of lime or cement to sand-^ iThesi
things might, however, remain quiescent for a long time
if the work were well protected from access of moisture,
which is the grand exciting cause. The paint, or distempei
wash, on the surface, is generally sufficient to prevent the
rain which may beat against a vertical face from penetrat-
ing, especially if the work have been well hand-floated and
trowelled, to make it close Bnd compact; but the eiil

arises from exposure above, and from the numberlesj
horizontal unfloated surfaces which are constantly pre.

sented. These receive and collect the water, and eonvey.
in streams over the vertical surfaces what is not immd«
diately absorbed , and the work thus becoming saturated,'

• frost seizes and bursts it, or warmth calls the vegets live

powers of the impurities in it into action, and the whola
is covered with a green sward. Let the sand of which u
plaster composition is to be formed, whether with lime o»
cement, be washed untd it no longer discolours cItAn
water, and be well compounded with cementitious matter,
free from impurities with which it is so frequently charged ;
let the work be well hand-floated and trowelled, particularlj-

on the backs or upper horizontal surfaces of projectii/ns,

and protected above by projecting eaves or.otherwise ; and
the work, with common' care and attention to paint o»
distemper at intervals, will last as long as anything of th»

kind can be expected, or is found, to last anywhere
A cheap and useful covering for external walls, which are>

protected by projecting eaves, in plain buildings, is rough,
cast. This is executed in the following manner ;—Tha
surface is first roughed, or indented, and then weU
brushed with a stitf brush to remove all dust or loose

earth. It is then covered with the rough cast, which
consists of a small quantity of mortar diluted with water, to

which a trowel of pure limi is added to make it about tha

thickness of cream. After the workman has done all

within his reach the scaffolding is lowered, and he proceeds
with the remainder. Another process is somewhat dearer.

After having been roughed or indented, the wall is

sprinkled with water, and then rendered with lime and
hair ; and when that is set, another coat of the same
material is superadded, laid as evenly as it can be without
floating, and as soon as a piece of two or three yards in

extent is executed, the workman lajs on it an almost fluid

mixture of clean fine gravel and strong lime, which have

been well mixed together. This is immediately washed
with any ochreous colour that may be desired, and the

whole dries into one compact mass. A third process,

called stuccoing, is performed by the worsman laying on
a few trowels of stucco, which he spreads as much as

possible ; a second workman provided with a brush and a
small wood float follows him, and after sprinkling tbs

mortar with water lie rubs over that part he has wetted

with the float, and at the same time it may be whitened
with lime alone. WTien the lime is very good this makes
very good work.

In renovating and repairing plastering the whole surfaoe Bepali".

is first well washed to remove the dirt which may have
attached itself, and as much of the earthy maMer of the

previous coat of whitening or colouring as wiU come away
j

any injuries the work may have received, such as cracks

and fractures, are then repaired ; and when the new stuff

is quite dry, the joinings are scraped to produce an evea
surface, and the whole is again whitened or coloured onof

or twice or oftener as may be required, to make it beai

out well _ gtuccoed walls which have been painted intis|
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incued

?(rraffilo

bo wel! rubbed with pumice stone, to take off the old paint

as much as possible before the new work is proceeded

with.

For a decoration toT rooms having plastered walls,

instead of papering or flat painting, or for a suitable orna-

mentation ; for the interior of churches built at small

outlay, the'^old system of pargetting has been revived.

The usual stucco or other plaster finish is, while still wet,

stamped over with a pattern made of brass, or for rougher

work of wood, to any geometrical or other form in accord-

ance with the style of architecture ; this indents the sur-

face. It may be left all of one colour, or the open por-

tions of the device may be filled in with another coloured

plaster.

Another revived method, especially for outside work, now

much in use is called sgraffito. It was in vogue with the

Italian artists about two centuries since, who executed

some very elaborate specimens of ornamentation witli it.

The process is briefly as follows :—First, mix with the

mortar some colouring substance of the tint desired for the

ipattern of the design; then apply a thin coat of it to the

|Wail. When this coat is nearly dry, apply on it another coat

similarly prepared but of the colour intended for the

grounding, and then, a mould having been prepared in zinc

of the exact outline of the pattern", it is to be applied to the

surface, its outer edge marked round, and with a sharp

tool as much of the upper coat of plaster is cut away as

comes within the pattern, down to the face of tue lower

coat. . '8y a careful arrangement of pattern, a consider-

able variety of colouring may be employed ; and even

tJriree coloured coats can hi put on, cutting through some-

times one, sometimes two, as may be desired to represent

the design As the colour is in the material itself, there

IS n^ fnar of its .scaling and so presenting a bad appear-

aticB ;'iind it
_ is a comparatively cheap process for the

decoraXion of a new surface which cannot be painted for

some time. -The process has been adopted in England

with coloured cements for outside work.

Under the plasterer's trade it may be desirable to men-

tion some of the varieties of artificial marbles, scagliola,

anu other similar wort^lof tl'o^^ecoration of buildings.

Scagliola is a species of plaiier or stucco invented about

1600-50 in Italy. 'The work is lathed and plastered as

usual, and then the artist commences, preparing his material,

which is composed of the purest gypsum broken into small

pieces and calcined, passed through a very fine sieve and

rni.xed up with glue, isinglass, <tc. In this solution the

colours arc diffused that are required to be imitated in the

marble ; or the colours are prepared separately, and after-

'wards mingled and cor-bined nearly in the same manner
!that a painter mixes the primitive colours on his palette

jto compose his different tints. When the gypsum is prepared

and mingled, it is laid on the plaster, and thpn floated

with proper moulds of wood, the artists during the floating

using tho colours necessary for the imitation, by which

means they become mingled and incorporated with tho

eurface. The process of polishing follows, first by means
3f pumice stone, then with tripoli and charcoal and fine

and soft linen ; after this the surface is rubbed with a

piece of felt dipped in a mixture of oil and tripoli, and

last of all with pure oil. . The imitation may be so good

that except by fracture or by sound it cannot be discovered

to be a counterfeit.

Marczzo marble is made ol cement mixed with fibre foj

strength and to resist a blow. Slabs are bedded on piaster

of Paris, and with cramps and dowels like marble. Every

variety of marble can bo imitated in it, and it receives a high

and permanent polish. The Marbre Universel Company
have put forward a new manufacture of a similar descrip-

Uonf

Modelling, Carved Work, and Gilding.

The modeller copies the drawings of the designs which Mortellii^

may have been prepared for the enrichments, in what-

ever material they are to be cast, whether in plaster, in

metals, or in composition of any kind, for the plasterer,

smith, or decorator. The model is made of soft wood, by
the usual chi.'sels and gouges, or in a finely-tempered and
plastic clay called modelling clay, or in wax. The modellei

works the clay with liis fingers, a.ssisled by a few ivory,

bone, or steel tools for finishing off neatly and sharply,

and for working in parts which he cannot reach with his

fingers. The best workman is one alio can do most to-

wards producing the required forms with liis fingers,

unassisted by artificial tools, as a greater degree of ease ai:d

freedom almost always results from the use of the hands
alone. The modeUbcing completed, it; is moulded, that is,

a mould or moulds are made from it of a preparation of

resin or of gelatine, sometimes of plaster of Paris; tlie

moulds, if they have to be formed in portion.s, are fitted

exactly to each other at the edges, and in these moulds
casts in plasster of Paris or other nip.terial are made to any
extent that may be required. For smith's work the wood
model is sent to the founder for casting in metal. For
carved work, such as caps of columns, shields, medallitms,

consoles, &c., the model may be sent to the mason or stone

carver for the completion of the block, which may have been
left in a boasted state by the mason when setting it

The modeller having some pretensions to be con.sidcrcd an
artist rather than a mere artificer, is for the most part jiaid

according to his merits, rather than for so much time,

according to the ordinary mode of determining the vaiuo

of artificers' works.

The carver is strictly an inaepeVident artist, whose busi- Carved

ness it is to cut ornaments and enrichments in solid and work.

durable material, such as stone and wood, so that, like

the tnodeller, he must be paid .according to the taste

and power he may exhibit in his works, rather than as a
common artificer. The art of carving ha.', however, been
in a great mca.sure superseded by modelling and casting.

In works of a free style, or of a mediajval character, the

carver is often left free to exercise his own taste and fancy

or talents in the execution, with or without a sketch by the

architect before him. The decorator, in addition to casts Decoratna

in plaster of Paris, now makes use of composition orna- work,

ments, which arc formed of a mixture of whiting and glue

pressed into moulds ; or of papier mi'iche, which is paper

pressed into moulds ; or of a composition of a thin coat of

plaster of Paris poured into the piould^and then covered

with coarse canvas, the result being to all appearance a
plaster cast, but it is far lighter in weight,—a figure the

size of life being readily moved about by one person. It was
an old process revived by the late Mr Owen Jones, and
well carried out for him by M. Desachy, in the elaborate

ornamented ceiling at St James's Hall, Pii.cadilly.

— "Gilding is applied to castings as well as to carvings ; Oildlnij.

but the former being, almost as a matter of course, less

sharp and spirited in their flexures and details, as well ns

less firm in substance than the latter, castings can less bear

to be further subdued by the application of foreign matters

to their surfaces than carvings may. Gilding is the appli-

cation of gold leaf to surfaces, which require, however, to

be previously prepared for its reception. The work is first

primed with a solution of boiled linseed oil and carbonate

i-f lead, and then covered w ith a fine glutinous composition

called gold size, on which, when it is nearly dry, the gold
leaf is laid in narrow slips with a fine bru.sh, and pressed

down with a piece of cotton wool held in the fingers. As
tho slips must be made to overlap each other slightly, to

insure the complete covering of the whole surface, the loose

I
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edges will remain unattached ; these are readily struck oflF

with a large sable or camel-hair brush, fitted for the pur-

pose; and the joints, it the work be dexterously executed,

will be invisible. This is called oil gilding, and it is by

far" thfe best fitted for the enrichment of surfaces in archi-

tecture, because it is durable, and is easily cleaned, and

does not destroy or derange the forms under it so much as

burnished gilding does. The latter requires the work to

be covered with various laniinic of gluten, plaster, and

bole, which last is mixed with gold sue. to secure, the ad-

liesion of the leaf.

Glazing.

The business of the glazier, the manufacture of whose

material has of late years improved and progressed in a

very remarkable degree, may be confined to ihe mere fit-

ting and setting of glass ; even the cutting of the plates

up into squares being generally an independent art, requir-

ing a degree of tact and judgment not necessarily possessed

by the building artificer.

, The glazier is supplied with a diamond or other cutting

tool, laths or straight-edges of various lengths, a square, a

glazing-knive, a hacking knife, a hammer, a duster, a sash-

tool, a twu-foot rule, and a machine called a glazier's

horse, which ho fixes outside a window sill, and stands on

to reach the upper panes for glazing or cleaning purposes,

without removing the sash, and so injuring the beads and

paint.

His materials are simply glass, putty, and priming or

paint. The glass is supplied by the glass-cutter, of the quali-

tioB and sizes required for the particular work to be e.xecuted.

The putty is made by the glazier himself, or by a labourer,

of fine clean powdered chalk or whitening, well mixed
and combined with linseed oil, and kneaded to the con-

Pistence of dough. No more putty should be made at once

than is likely to be worked up in the course of a few days,

as, the oil drying out, it becomes hard and partially set,

and is therefore less available for its purposes. Priming

is a thin solution of white (with a little red) lead, mixed in

linaeed oil. For ordinary glass, the sashes are sent to the

glazier from the joiuer, after having been fitted into their

places, and only require to be glazed before they are per-

manently set or hung. Supposing that no preliminary

.proness is required, such as stopping (the result uf bad

joiners' work) and knotting (and knotty stuff should not

be admitted in sashes), the sashes require to bo primed.

The priming is laid on every part of the s.ash except the

outer edges of the styles and of the bottom and top rails,

with the sash tool or painting brush, that is, if the sashes

are intended to be painted; for if not, the rebates only

must be primed. The object of this is to preparethe material

of which the sash is composed for the reception of the

putty, which would not otherwise attach itself so firmly

as it does after this preparation. The priming being

sufficiently dry, the workman cuts the panes of glass down
into their places, making every one fall readily into tl^e

rebates without binding in any part ; indeed the glasp

should fit so nicely as not to touch the wood with its edges

anywhere, and yet hardly allow a fine point to pass be-

tween it and the sash-bar or rebate, the object being to

encase it completely in putty, and yet that the putty should

not be in greater quantity than is absolutely necessary.

The glass being fitted or cut down, the workman takes the

ghzing-knife in his right hand, and a lump of putty in the

palm of his left, the sash being laid on its face, that is,

with the rebates upward, before him ; with the knife he

lays a complete bedding of putty on the returning narrow

stops of the rebates, all round to every pane. This being

done, the panes of glass are put on it as they have been

fitted, and every one is carefully rubbed down with the

fingers, forcing the putty out below and round the edges

of the glass, until they are nearly brought into contact

with the wood or other material of the sash. The rebates

are then filled in with putty behind, the mass forming
exactly a right-angled triangle, its base being the extent

of the stop of the rebate, and its perpendicular the depth
from the glass to the outer edge of the rebate ; and the

third side or hypothenuse is neatly smoothed off. The sash

being then turned on its edge and held upright by the

left hand, the protruded putty of the bedding, or back
putty as it is called, is struck off with the knife, and the

section of it neatly drawn. The sashes are now deposited

on their faces to allow the putty to set, and then they may
be hung and painted.

To very large squares, and to plate glass, needle points,,

or small nails called sprigs, are used to retain the material

securely in its place while the putty is soft and yielding.

These have to be carefully inserted, for if they fix the glass

it is apt to fly at any sudden vibration. Large squares and
plate glass are usually inserted after the sashes are hung,

to prevent risks of breakage. Where the bar and frame can

be made to allow of it, large squares are secured in their

place by wood beads screwed to the rebate in lieu of putty.

In this case the edge of the glass is first covered with a piege

of flannel, or thiu india-rubber, to fill up crevices,.an4 so

prevent admission of dust, aud stop any current of air. .

Lead-^work, as it is termed, is the glazing of frames Lttd-work.

rather than of sashes with small squares or quarries of

glass, which are held together by reticulations of lead
;

and these are secured to stout metal bars, which are fixed

to the window frames. Leaden reticulating bars are grooved

on their edges to receive the quarries, and arc tied by
means of leaden ribands or wires to the saddle bars, which,

in their turn, are affixed to the stouter bars before men-
tioned, if the bay or frame be so large as to require both.

This is now extensively carried on in the painted glass

window shops, where the glass is cut to patterns, and shows

outlines of figures, costumes, ic. "Stained glass" is

obtained by mixing colours in the pot while in the furnace,

hence the term " pot metal" for it. A kind of coloured

glass has only a skin of colour on one side of the white

material, and hence is termed '• flashed glass."

Besides all the varieties of clear glass, the glazier has v»ri«tiM oi

now at his command the many qualities of obscured glass, gl»M.

beyond the ground and painted glass of former days ;

the lace-pattern glass, executed by laying a pattern on
the material which has been covered with a varnish,

placing it in a box filled nith a fine powder, which when
shaken adheres to the varnished portions, and then put

ting it in a kiln where it becomes fixed ; the patent rough

plate for conservatories, workshops, &c., and its fluted

varieties ; the rough cast plate for workshops and store-

houses ; the stained ornamented quarry for church >vindow8,

(kc. Lastly, there is the engraving on glass by aid of the

sand blast,—a cew and easily managed method, con-

sisting in a jet of air blown violently through a tube,

carrying with it particles of fine sand. The action is very

rapid, and it reduces the surface in a few minutes t<^the

condition of ground glass. A piece of lace, however, is

sufficient to arrest the action of the sand. Keece's patent

embossed and coloured glass is useful for screens and for

windows which are not meant to be looked through.

Coming within the scope of the glazier's business ia

the novel pavement light, consisting of a frame of iron

cast with small many-sided apertures, into which are

placed a series of dome-shaped or prism-shaped blocks of

glass, reflecting the light falling upon them. They dis-

tribute the light to a greater extent than a piece of rough
plate-glass, and like Chappuis's and other reflectors require

to be kept clean. Moore's window ventilator allows of the
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admission of air through its louvres, which are worlied by

A wire or cord as necessary. Hartley's patent perforated

glass attempts to gain the same end by small slits formed

in the pane.

For publications relating to the glazier's chief material, see the

»rticle Glass. For patterns of lead-work, see Shaw's reprint of W.
Gidde, Books of Sundry Draughtes, 8vo, 1615

Smith-wokk and Gasfitting.

The smith is the worker in wrought metak of all kinds

required chiefly by the carpenter and joiner, who fixes

them in the building. Smithery is the art of uniting

veveral lumps of iron into ono lump or more, and forging

them to any desired shape. The earlier parts are done

at the forge and on the anvil with the hammer, and

hence is produced " wrought work," whether for useful or

for ornamental purposes. Machinery has been brought

extensively to the smith's assistance, for rolling, drilling,

planing, ic. The ornamental portion of his work is

wrought iron shaped by hand into devices and patterns

according to the various styles of architecture, as in gates,

railings, standards, hinge bands, locks, handles, knockers,

lanterns, candlesticks, and other lighting contrivances,

(which are also executed in brass-work and in cast-iron.

The founder's work is all cast metal, such as for orna-

mental gates and railings, rain-water pipes, cistern heads,

and other portions, guttering, stable-fittings, coal-plates,

&c. These cqmmonly require to be fitted and fixed by

the smith. "The founder supplies all fire-grates, stoves,

and other apparatus for warming and also for ventilation.

The gasfitter is a smith who supplies and-A.-ies cast-iron

pipes for diameters above two inches, and wrought iron

for those of smaller bore, where gas is required to be

used. A three-quarter inch pipe is considered by some

as the least size to be used even for supplying rooms on

an upper story ; tin or composition metal pipes are

fixed for sizes under half an inch, and also flexible

tubes. It is. recommended that no pipes should be

embedded in the plastering, as is usually the case. In

Paris the gas pipes must be seen for their whole length,

and where passing through a floor or partition they must

be iet through a larger pipe having both ends open.

Lights shoujd not be fixed within 36 inches beneath

wood-work. The solar or sun light is one of the modern

additions for lighting large halls, as well as for dwelling-

-ooms ; the globe lights, and some others of the same

ktnd, all assist also .in ventilating the apartments by

tubes carrying off the products of combustion, which

tubes are ordinarily fixed in the thickness of the floor

;

and as the air therein is raised to a very high tempera-

ture, great precautions are required to prevent danger by

fife to the timbers, and also where the tubes pass through

the roof. The effect of continued hot air on wood is little

understood by the public generally. The star light, an

invention of the late Mr Owen Jones, consists of a num-

ber of jets placed either horizontally or slightly inclining

upwafds at the jets ; this is productive of a pleasing and

brilliant light. There are many varieties of gas burners,

such as the one called a fish tail, from which the form of

the flame is the worst as regards economical results ; the

bat's-wing is better, and the argand is
_
the best. The

latter is a metal ring, pierced with numerous small holes,

w'uch divide the flame and allow of the proper combus-

tion of the gas.
' Besides the common metal burners, there

are some made with a soapslone or other cap, to pre-

vent corrosion ; and one of the better class is Bronner's

patent burner, into which the gas is admitted through a

vei-y small opening adapted for supplying only a certain

quantity of gas per hour. The usual burners have a

large opening up to >. bere the gas is consumed, and hence

a waste of it.

For publications relating to tte smith and founder's trade, «8»

the article Ir.ON ; also Brandon, Analysis of Gothic Archt'er.

ture, 4to, 1847 ; VioUet-le-Duc, Dut. Rais., s.v Grille and
Serrurerie ; Wyatt, Mual Work, fol., 1852 ; JouEse, La fidiU
ouvertuTt de I'art du Serrurerie, fol., 1627; L'Artdu Serrurerie, lo

Description des arts et metiers, fol., 1767 ; Fordnn, Livre du Ser^

rurerie, fol., 1723; Cox.iingtia.m, Smith, FuunileT's.<tc.,[Hrector,iin,

1823; Pugiii, Designs for Iron and Brass Work, 4to. IS35 ; Shaw,
Examples of Omamental Metal- iVork, 4io. i82S ; \Vl;ildo.^, T!u
Smith's Biyht Hand, 8vo, 1765, Leconle, Clioix de nouteaux
•modules de Serrurerie, fol., 1838 ; Scott, OrjMTneiital Designs, fol ,

1852 ; King, Orfevrcrie et ouvrages au mnyen age, fol., 1853-60
Tijou, A J^'ew Booke of Drawings, fol., 1G93 ; Bordeaux, Serrurrr.t

du vwyen age, 4to. 1858 ; Bury et Hoyau, ModeUs de Serrurene, fol.

.

1826 ; Thiollet, ModAles, iS:c., fol., no date; Lechave, BalconSj d-e..

fol., 1864 ; Normand, CEuvrcs, itc., fol., 1824.

House-Painting;

The real object of painting is to protect wood, metals,

and stuccoes from the action of the atmosphere, by cover-

ing them with a material which is capable of resisting it

A continued succession of moisture and dryness, and of heal

and frcst, soon effects the decomposition of woods, causes

oxidation in most of the metals used for economic pur-

poses, and destroys the generality of stuccoes if their

surfaces be exposed nakedly to it. A solution of ceruse or

white lead in linseed oil spread over them prevents these

injuries in a great measure, and for a considerable period

of time; and as the application of such an unction can be

repeated without much trouble or expense as often as

occasion may require, it may be said to furnish a protection

against the contingencies named. In addition to the utility

of painting, it is also available as an ornament, by bringing

disagreeably or diversely coloured surfaces to a pleasing

and uniform tint, or by diversifying a disagreeable

monotony of tint, to suit the taste and fancy; and this is

done in a great measure by the addition of various pigments

to the solution before mentioned. '

The painter works with brushes of various sizes, made Tooli.

of hog's bristles, or of hair with a mixture of bristles, and

pencils made of badger's hair; these, with the addition of

pots to hold his colours, a grinding-stone and grinder or

muUer for grinding or triturating them, a pallet and a

pallet knife, dusting brushes and a scraping knife for

cleaning iron-work before repainting, are almost his only

implements. In painting the outside of windows he

sometimes uses the glazier's horse. His materials are com-

paratively few also; but for some purpeses these require

a great variety of ingreditints, the preparation and

combination of wliich, however, now devolves principally

on the manufacturer or colourman, and not on the painter

himself. The colours are ground with a muller, which Colonri

is worked on the stone until they become a very fine

powder ; with some, the more they are ground the belter

is the colour. The powder is moistened with a little

water or oil, as necessary, from time to time. They should

all be ground separately ; it is not good to produce a

tint by mixture until they are well prepared. Only the

quantities necessary for the work undertaken sboulj be

got ready. Common colours are those which are produced

by the addition to white lead (or zinc white) and oil of

l;)mi>black, red lead, or any of the common ochres ; blues,

greens, rich reds, pinks, and yellows, ic, being more costly,

are taken as such. Unflatted white is a common colour ; fiat-

ted it classes with the rich colours. If the same surface be
painted of two different tints, it is said to be in party colours.

The substance generally constituting nine-tenths of the body
of paint is carbonate of leuil, commonly called white lead,

the quality of which is therefore of the greatest importance
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to the durability of the work. It is said to improve by

being kept for several years before use. Three qualities

»re manufactured, and there are six or more chief modes

of adulteration recorded, which accounts in some measure

for the great difference in painters' prices, and the re-

Litive values of their work when done. The other metal-

lic white paint occasionally used, especially in water colour

painting, is zinc white. It is well known for Us intense

whiteness, its resistance to sulphurous and other deterior-

ating causes, and its harmle.ss qualities to the workman and

the inmates of the house under decoration. Zinc white

possesses less body than white lead, and great care is

requisite that the colour when ground in oil is of suf^ient

consistence to be laid on a flat snrface without -..iiwing

through ; any oil in excess will form a slight ^'utinous

coating on the surface, retaining every particle oi lust

brought in contact w-ith it, until it has evaporated. In

general this white does not dry so quickly as the oth. r

colour, but this defect is remedied by the application ot

proper drying oils. It is asserted that in consequence of

the great durability of tho colour, the paint may be

washed for a succession of three, four, and even five years
;

ftnd that after each successive wasliing the surface will be

found as clear and bright as when .fresh painted.

In painting or laying on the colour, the brush mui.t be

"(Constantly at richt angles to the face of the work, only

Ihe ends of the hairs, in fact, touching it, for in this

manner the paint is at the same time forced into the

')>ores of the wood and distributed equally over the

surface. If the brush be held obliquely to the work, it

will leave the paint in thick masses wherever it is first

applied after being dipped for a fresh supply into the pot,

und the surface will be daubed, but not painted. Paint-

ing, when properly executed, will not present a shining,

amooth, and glossy appearance, as if it formed a film or

•kin, but will show a fine and regular grain, as if the

urface ivcre natural, or had received a mere stain with-

out destroying the original texture. Imitative grainings,

however, and the varnishes which are intended to protect

;them, and make them bear out, necessarily produce a new
«nd artificial texture; and for this rea,son some consider

them to a greater or less extent disagreeable, however well

the imitations may be effected. Carved mouldings and

other enrichments have to be picked out with a pencil or

imall brush, that the quirks, ic, be not choked up.

As It must be presumed that all the wood submitted to

the operations of a painter, which has p.issed through the

liands of the joiner, is already well seasoned and pro-

perly drj-, it is only neces-sary to say generally, that the

work should be free from moisture of any and every kind

before paint is applied to it, or it will at the least i^rove

useless, and probably injurious rather than beneficial.

This remark applies alike to wood and to plastered work,
lioth internal and external ; that is, whether they be siib-

lected to the more violent changes of the weather or not.

Dampness or moisture in woods, stopped in or covered

up with paint, will, under ordinary circumstances, tend to

their destruction ; and in stuccoes it will spoil the paint,

and most probably injure the pl.istering itself also. The
first thing the workman has to attend to in painting new
woodwork is to prepare its surface for the reception of

paint, by counteracting the effect of anything that may
tend to prevent it from becoming identified with the

material. Thus, in painting pice-woods, the resin in the

knots which appear on the surface must be neutralized,

or a blemish will appear in the finished work over every

resinous part. In best work the knots should be cut

out to a sligth depth at the bench, and the holes filled

tip with a stiff putty "made of white lead, japan, and
turpentine. The next best way is to cover them with

gold or silver leaf. Th« usual method la to cover them

with a size knotting, which is a preparation of red lead,

white lead, and whitening made into a thin paste witii

size. The common coating of red ochre is worth nothing.

The next process is that of priming, which consists in

giving a coat of white lead with rod lead and a little drier

111 linseed oil. This is the first coat, upon which the

look of the finished work much depeads. Inequalities or

unevennesses of surface must be reduced with gaiidpapsr

or pumice-stone, or made up with putly. The necessary

process for killing knots wdl generally leave a film,

which must be rubbed down ; and the heads of nails and

brads having been punched in, wiU present indentations,

which should be stopped, as well as any cracks or othei

imperfections, vnth putty. A second coat is then given,

consisting of whif; lead and linseed oil. It should have a

good body, and be laid even. This coat, when thoroughly

dry, 13 in best work rubbed down with fine sand pnper

and carefully examined to ascertain if any further stop-

p:ng be required , and then the third coat or ground

colour IS applied, of a somewhat darker tint than wanted

when finished, having sutScient oil for easy working, but

not toe lluid,—about two-thirds oil and one-third turpen-

tine are used. The tlatting coat follows, the object oi

which IS to do away with the gloss or glaze of the oil, bj

obtaining a fiat appearance. White lead is mixed with

turpentine, with sometimes a little copal varnish ; the

colouring matter is added, but al-.vays lighter than iha

ground colour, or it would when finished appear in A

series of shades and stripes. Flatting must be executed

quickly, on account of the evaporation of the turpentine,

and the brush is generally, if not always, carried up tho

wall and not across it. Some painters use a large quantity

of turpentine in the several coats for quick work, as it drias

more rapidly ; but for good and lasting work no turpentine

should be used. Flatted work is generally done only to

best apartments, chief staircases, entrance halls, <tc., and

omitted m the upper rooms, in bedrooms, and in basements.

All new wood-work should be painted a sumcient number

of coats to " bear out" as it is called ; this is a precaution

agam.st each coat being so much diluted with turpentine

or other fluid as not to cover sufficiently, which is seen by a

deadne.ss in one part and a glaze in another. The priming

coat and three others should be sulficient. Sometimes

plaster and new wood are first done over with clearcole,

which is white lead ground up in water and size added

This prevents absorption of the oil, but the paint added

subsequently is apt to blister or to crack off; it therefore

should not be allowed.

Pl.aster and stucco to be painted requires some care lii

the workmanship of it, as noticed under "Plaster-work,"

supra, to prevent bubbles, and must be quite dry. Some
persons recommend a priming or a second coat of strong

double f.ize ; the next coat then consists of white lead in

oil as stiff as possible, and then another coat of size, and

so on ; but such work should be repudiated. A good first

coat of priming, as much' as the stucco will absorb, is

essential.

All new outside work should be primed with red lead O-ju; l«

or litharge, mixed in linseed oil ; the second coat is of r^i"'-'''"

the same mixture if four-coat work is to bo done, end in

this coat all defects are to be made good ; the thiri!

and fourth coats, as may be determined upon, are generally

of the tint required.

In painting old work, where two coats are generally o;a ^ork,

considered sufficient, the surface must be well washed to

get rid of all dirt and grease, and then rubbed down witii

pumice-stone to remove all inequalities. The work tlen

receives one coat, after which any holes are stopped b"

the painter with putty, the second and pchaps a tln:-d
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coat, or a flatting coat, are then applied. Sometimes each

of the earlier coats is rubbed down.

Old DjUings and soffits of stairs are either washed to

clean off the dirt and grease, stopped (which in cutting out

the cracks and- stopping them with new plaster), and

whitened by a coat of whitening or Spanish white mixed
withsui;; or after the two first operations they are finished

in distemper, which is white lead and size ; it presents a

better appearance. Colouring is also done to plastered

walls, the white being mixed in half linaecd oil and half

turpentine, and soma earth added to make the tint re-

quired. Limewhiting is done by the bricklayer's labourer.

Stucco or plaster-work, which is intended to be painted,

but which 13 not sufficiently dry to receive the oil, may
hatfe a coating of water colours, or distemper colour, as

it is called, in order to give a more finished appearance to

that part of the building. The colour selected should be

ground very hue, and incorporated with the whiting and
parchment, or other strong size. Two coats will be

required to make it bear out uniformly. When the

stucco is sufficiently dry, and it is desired to be painted,

the whole of the above colouring has to be washed off,

and the painting proceeded with aa- described for new
work.

"?**'. Metal-work, not being absorbent, only requires when iipw

to have a priming, and one, two, or three coats of oil

paints, as may be considered necessary. It should have a

coat as soon after it leaves the founder or smith as pos-

sible, to prevent early stages of oxidation. Old work

should be cleaned, scraped, and filed if necessary, to

remove rust, broken paint, and dirt.

* Graining is understood among painters to be the imi

tating of the several different species of ornamental woods,

as satin-wood, rose-wood, king-wood, air-wood, mahogany,

wainscot or oak, and others. After the necessary coats of

paint have been put on to the wood, a ground is then laid

of Naples yellow and ceruse, diluted with turpentine if for

satin-wood, which is left to dry. The painter then prepares

small quantities of the same yellow and ochre with a little

brown, and boiled oil and turpentine, and having mixed

this, spreads it over some small part of his work. The flat

hog's hair brushes being dipped in the liquid and drawn

down the newly laid colour, the shades and grainings are

produced. To obtain the mottled appearance, the camel's

hair pencils are applied, and when completed the work

is left to dry, and afterwards covered by a coat or two

of good copal varnish. Imitation wainscot requires the

use of combs of various degrees of fineness to obtain the

grain (whence the process is called fo/nttJ!^ by some persons),

and the flower is got by wiping off the colour with a piece

of rag. When dry it is over-grained to obtain a more com
plete representation of the natural wood, and then

varnished. If the work be done in water colour and not

in oil, beer grounds to act as a drier are mixed with the

colour , this sets it ready for varnishing. A " patent

graining-machine," a sort of roller with a pattern upon it,

has lately been introduced. The writer of this article

suggested some years ago that deal well sized to prevent

absorption might be at once grained either wainscot or

pollard oak, without the prehmiuary operation, delay, and

smell of painting. When dry it is to be varnished as usual

The effect is somewhat better than that obtained by the

usual method of graining.

Marbling is the imitation of real marbles, granites, ic,

some of which are represented by splashing on the carefully

prepared ground, which should have been painted and often

rubbed mid polished to obtain an even surface ; others

have to be pcijjUed in colours, and then well varnished.

The most export at this sort of imitation do their work so

as to prevent its easy detection except by the touch.

Ornamental painting embraces the execution ot Inezes
and the decorative parts of architecture on walls and ceil-

ings in chiaroscuro (or light and shade) or monochrome
colouring. The ground is we'd prepared, and of the tint

of the proposed work; the ornament and figures are dnwo
upon it, and are then painted and shaded to give them their

due effect. This kind of work is sometimes painted on
cloth and then fastened up. When the ornamental work
13 of a similar pattern throughout, as mouldings, fretwork,

a running ornament, <tc
,

it is effected by stencilling.

This method consists in drawing a certain lenstli of the

pattern on paper, which is pricked through with a large

sized needle, then laid on the wall to be ortiainented. and
struck with a small hnen bag containing powdered chalk,

the chalk enters the apertures, and fixes itself aiaiiist the

paint. The painter then draws it, or fills in the pattern witb

colours. Another method is to out out the pattern wherf
possible, and the paper, being stiffened with sue. is laid

on the surface, and a brush filled with the colour passed

over it ; the paper is carefully removed and laid on a fresl

place, and soon. The pattern may then be tuuched up wbei
dry with another tint, or with gold, or another pattern witl

minuter detail laid on it, and the operation repeated t

wall surface may be covered with such an nrnamentation
of which paper hangings are a cheap substitute.

Many of these methods of decoration having been styled

shams, the promoters of real woods advocated the dis-

use of paints, (tc. This has led to the increased use of

deals and pines for inside doors, wainscots" linings, shutters,

and the like, which, if not left as completed by the trades-

men, are sized and varnished or polished But iii such a

case a good selection of the wood is necessary, and it lias

to be picked. Another method is to stain the timber,

as of roofs, galleries, and tiie like, or the joiners' work,

so that It represents various tints of oak, and this is pro-

tected by a coat or two of varnish. These systems are

open to the objection that the varnish, especially in towns,

darkens i-apidly, and every coat of it adds to the detect, so

that in a few years paint is required to give the work the

clean and lively appearance the wood originally possessed.

Real wainscot, mahogany, and other woods are usually

polished , the first is sometimes varnished after being

properly prepared to prevent the rise of the grain which
occurs when it is touched by a liquid.

Varnishing having been frequently referred to, we must Varxlik.

notice that there are many varieties useful for various pur-^
poses Like while lead, oil, and tftrpentine, they are subjecl

to much adulteration, whereby the work is deprived of lU

proper consistency, and the painter and his employer dis-

satisfied with the result. There are drying varnishes (iiad«

with spirit of wine
, these are applied to some furniture.

mouldings, die. Varnishes made with essential oils, especi-

ally those made with oil of turpentine or ether and pure

copal, are very solid, and better than those made with fc)

drying oils, which, from their colour being dark, are use* *

only with grounds of a dark colour Varnish can som*
tunes be tinted to correct defects of colour in graining, A^'

For wood-work copal varnish m oil should alone be used' ,

It is not within our province to enter upon the higher

class of painting on walls, which comes under the trade of

the decorator, including that of the gilder and the artistic

draughtsman and colounst. nor upon the higher class of

paper-hangings. Decorations must necessarily depend
upon the taste and skill required or employed m producing

them. Paper-hangings are paid for by the piece or yard,

a piece being made in England twelve yards long and
twenty inches wide, and the hanging is charged at so much
the piece. A dozen of borders is twelve yards long, they

are charged by the yard for the materml, and by the

dozen for hanging. Sizing and otherwise preparing tbe
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^all3 may be requisite before hanging the papers ; and

washing old papera from oflf the walls should always be

insisted upon by the owner of a house, as accumulations

of paste, colours, and size are apt to breed vermin,' and,

as some think, to give rise to fevers. French paper-hang-

ings are only eighteen inches wide and nine yards long.

Wood-linings, old panelled wainscoting, and other irregular

surfaces, require to be canvased and papered before the

decorative paper is hung, otherwise it is liable to crack

with the shrinking of the wood.

The principal publications on house painting are as folio's^

—TiDgry, PainUr*s and Varnxshcr's Guide, 8vo, 1832, 3ii edit.,

Higgins. Painter's and Decorator's Companion, 4to, 1 41 ; Arrow-
smith, Souse Decorator^s and Painter's G-uidCyito, 1840 Field. ^z«ii'

ments of the Painter s Art, 12mo, looO, and his Chrjt^. tograpky,

4to, 1841 : Smith, The Art ofHouse Painting, ]2mo, 168?^ improved
by W. Butcher, 8vo, 1321; "VVhittock, Decorative Painter's Guide,

4to, 1841 ; Moxon, Grainer's Guide, 1842 ; Barber, Paintrr'^

Assisfxint, 12mo, 1852 ; li^'ood and Marble /miiator's Manual, 8vo,

Edinb. There are two or three French journals which give ex-

amples of imitations of woods and marbles, and iJiuslrations of

decorations for apartments. iW. P.)
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Legal deft-

GitiOD.

Popular

defioitiOD.

I

BUILDING SOCIETIES, or societies "for the purpose

of raising, by the subscriptions of the members, a stock or

fund for making advances to members out of the funds of

the society upon freehold, copyhold, or leasehold estate by

way of mortgage," may be "either terminating or perma-
nent" (37 and 38 Vict. e. 42, § 13).

A " terminating " society is one " which by its rules is to

terminate at a fixed date, or when a re.iult specified in its

rules is attained," a " permanent " society is one "which has

not by its rules any such fi.xed date or specified result, at

which it shall terminate" (§ 5).

A more popular description of these societies would
be,—Societies by means of which every man may become
" his own landlord," their main purpose being to collect

together the small periodical subscriptions of a number of

members, until each in his turn has been able to receive a

sum sufficient to aid him materially in buying his dwelling-

houso.

The origin and early history of these societies is not

very clearly traceable. A mention of " building clubs
"

in Birmingham occurs in 1795; one is known to have been
established by deed in the year 1809 at Greenwich ; an-

other is said to have been founded in 1825, under the

auspices of the earl of Selkirk at Kirkcudbright in Scot-

land, and we learn (Scratchley On Building Societies, p. 5)
that similar societies in that kingdom adopted the title of

"menages."
When the Friendly Societies Act of 1834 gave effect

to the wise and liberal policy of extending its benefits to

societies for frugal investment, and generally to all associa-

tions having a similar legal object, several building socie-

ties were certified under it,—so many, indeed, that in 1836
a short Act was passed (6 and 7 Will. IV. cap. 32), confirm-

ing to them the privileges granted by the Friendly Societies

Act, and according to them the additional privileges (very

Valuable at that time) of exemption from the usury laws,

4—33

simplicity in forms of conveyance, power to reconvey by a
mere endorsement under the hands of the trustees for the

time being, and exemption from stamp duty. This Act
remained unalu^.tid till 1S74.

The early societies were all " terminating,"—consisting Xermiaiv

of a limited number of members, and coming to an end as mg
soon as every member had received the amount agreed ''oc'«"«»>

upon as the value of his shares.

Take, as a simple typical example of the working of such a

society, one the shares of which are £120 each, realizaDle by sub
scriptions of lOs. a month during 14 years. Fourteen years hap
pens to bo nearly the time in which, at 5 per cent, compound
interest, a sum of money becomes doubled Hence the present
value, at the commencement of the society, of the £120 to be real

iied at its conclusion, or (what is the same thing) of the subscrip
tions of 10s. a' month by which that £120 is to be raised, is £60.
If such a society had issued 120 shares, the aggregate subscriptions
for the first month of its existence would amount to exactly the sum
required to pay one member the present value of one share. One
member would accordingly receive ft sum down of £60, and in order

to protect the other members from loss, would execute a mortgagn
of'his dwelling-house for ensuring the payment of the future sub-
scription of lOs. per month until every member had in like manner
obtained an advance upon his shares, or accumulated the £120 per
share.

As £60 is not of itself enough to buy a house, even of the mosl
modest kind, every member desirous of using the society for its on.,

ginal purpose of obtaining a dwelling-house by its meaus wouli
require to take more than one share. In this respect the Act of

1836 presented a curious inconsistency; it limited the amount of

each share to £150, and the amount of the monthly contributions

on each share to £1, but did not limit the number of shares a

member might hold. If its purpose iu this respect was to confine

the operation of these societies to the industrial classes, it was de.

fective. The only rational explanation of the provision is that it Wi»
an anticipation of the modem system of limited liability.

The earlier formed societies (in London at least) did not Names of

usually adopt the title " Building Society ;" or they added to societiea.

it some further descriptive title, as " Accumulating Fund,"
" Savings' Fund," or " Investment Association." Several

are described as "Societies for obtaining freehold property/
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or simply aa " Mutual Associations," or " Societies of

Equality." The building societies in Scotland are mostly

called " Property Inyestment Companies," or by some

similar name. Although the term " Benefit Building

Society" occurs in the title to the Act of 1836, it was not

I till 18i9 that it became in England the sole distinctive

name of these societies ; and it cannot be said to be a happy

description of them, for as ordinarily constituted they

undertake no building operations whatever, and merely ad-

vance money to their members to enable them to build or

to buy dwelling-houses or land.

The name " Building Society," too, leaves wholly out of

sight the important functions these societies fulfil as means

of investment of small savings. The Act of 1836 defined

them as' societies to enable every member to receive the

amount or value of a share or shares to erect or purchase a

dwelling-house, &c., but a member who did not desire to

erect or purchase a dwelling-house might stUl receive out

of the funds of the society the amount or value of his

shares, improved by the payments of interest made by

those to whom shares had been advanced.

Permsnent About 1846 an important modification of the system of

Kocneties. these societies was introduced, by the invention of the

" permanent " plan, which was adopted by a great number

of the societies established after that date. It was seen

that these societies really consist of two classes of members;

that those who do not care to have, or have not yet re-

ceived, an advance upon mortgage security are mere inves-

tors ; and that it matters little when they commence invest-

ing, or to what amount, while those to whom advances

have been made are really debtors to the society, and

arrangements for enabling them to pay off their debt in

various terms of years, according to their convenience,

would be of advantage both to themselves and the society.

By permitting members to enter at any time without back-

payment, and by granting advances for any term of years

agreed upon, a continuous inflow of funds, and a continu-

ous means of profitable investment of them, would be

secured. The interest of each member in the society would

terminate when his share was realized, or his advance paid

off, but the society would continue with the accruing sub-

scriptions of other members employed in making other

advances.

Statistics. Under this system Building Societies have largely in-

creased and developed. In the county of Middlesex alone,

1600 societies were certified between 1836 and 1874; in

that of Lancaster, 1300; and the total number of societies

established in England and Wales cannot be less than

between 6000 and 6000.

Deducting the terminating societies wliich have reached their ter-

mination, and the permanent societies which have failed or been

dissolved, it is estimated that more than 2000 societies are still in

existence. The operations of some of these societies are very

extensive. The Queen's Building Society at Manchester has an

income of £734,678, and assets amounting to £910,224 ; a society

at Halifax has an income of £261,654, and assets £430,683 ; one.

at Burnley £221,608 income, aud £324,919 assets (Report of

Registrar, 1875). There are also several large societies in Scot-

land.

The total funds and incnnio of building societies cannot be

accurately ascertained ; -but the Royal Commissioners who inquired

into the subject in 1872, estimated the total assets of the societies

in 1870 at 17 millions, and their annual income at 11 millions.

The larger societies are in tlin North of England, where, indeed,

all classes of provident associations, notably friendly societies

and co-operative societies, are more fully developed than in the

South. To this remark, however, there is one exception, viz.,

the Birkbeck Building Society, I.ondon, whoso receipts for the

year 1874 amounted to 44 millions, but by far the larger portion

of that enormous sum consisted of deposits paid to the society as a

banker,

e>nrr Bow- A variety of the terminating class of societies has met with some

kctt favour of late years, under the name of " Starr Bowkett " or

societies "mutual" sorieties, of which about 200 have been established.

They ditfer from the tj-pical society above described, in the contri-

bution of a member who has not received an advance being mncn
smaller, while the amount of the advance is much larger, and it ia

made without any calculation of interest. Thus a society wiU issue

say 500 shares, on which the contributions are to be Is. 3d. jier

Week, and, as soon as a sum. of £300 has accumulated, will allot it by

ballot to one of the shareholders, on condition that he is to repay it

without interest by instalments in 10 or 12J years, and at the same

time to keep up his shire-contributions. The fortunate recipient

of the appropriation is at liberty to sell it, and frequently does so at

a profit ; but (except from fines) no profit whatever is earned by

those who do not succeed in getting an appropriation, and as the

number of members successful in the ballot must necessarily be small

in the earlier years of the society, the others frequently become dis-

contented and retire. These societies cannot, of course, borrow

money, for as they receive no interest they cannot pay any. The
plan has recently been modified by granting the appropriaticna

alternately by ballot and sale, so that by the premiums paid on the

sales (which are the same in elTect as payments of interest on the

amount actually advanced) profits may be earned for the investing

members.
A further modification of the " mutual " plan is to make all the .\p[i,-opnj

appropriations by sale. The effect of tliis is to bring the mutual tjons bv
society back to the ordinary form ; for it amounts to precisely the ^sXe on)>.

same ^hing for a man to p?.y lOa. a month on a loan of £60 for 14

years, as for him to borrow a nominal sum of £84 for the same

period, repayable in the same manner, but to allow £24 ofl'the loan

as a " bidding " at the sale. The only difference between the two

classes of societies is that the interest which the member pays who
bids for his advance depends on the amount of competition at llie

bidding, and is not fixed by a rule of the society.

In 1874 an Act was passed at the instance of the building societies Act of

conferring upon them several valuable privileges, and relieving 1874.

them of some disabilities and doubts, which had gi-own up from the

judicial expositions of the Act of 1836. Building societies are now
incorporated boiiies, and tlie members, and all who derive title

through them, henceforth will not have to trace that title through

a succession of trustees for a society. Again, a distinct declaration

is given to the members of entire freedom from liability to pay any-

thing beyond the arrears due from them at the time of winding up.

or the amount actually secured by their mortgage deeds. Power lo

borrow money is also expressly given to the societies by the Act,, but

upon two conditions :—that the limitation of liability must be made
known to the lender, by being printed on tbe acknowledgment for

the loan, and that the borrowed money must not exceed two-thirds

of the amount secured by mortgage fro.ii the members; or, in a ter-

minating society, one year's income from cubscriptions.

Previous to the passing of the Act (or rather to the judicial deci-

sion in Laing v. Read, which the clause of the Act makes statutory)

tliere had been, on the one hand, grave doubts on high legal author-

ity whether a society could borrow money at all ; while, on the

other hand, many societies in order to raise funds carried on the

business of deposit banks to an extent far exceeding the amounts

used by them for their legitimate purpose of investment on mort-

gage. It is now enacted, that if a society borrow more than the

statute authorizes, the directors accepting the loan shall be person-

ally responsible for the excess.

The history of building societies thus briefly traced shows great

progress in tlie past and equal promise for the future. The social

and moral utility of societies established for the direct purpose of

aiding a man to become proprietor of his dwelling-house is obvious,

and the extent to which that purpose has been elfected is very con-

siderable.

It may be mentioned that building societies tlouiish in America
(notably in Massachusetts, where they are called "Mutual Loan
Fund Associations," and Pennsylvania), and in the British colonies,

especially that of Victoria, Australia. (E. W. B.)

BUITENZORO, the capital of an assistant-residency in

the island of Java, is situated in 6° 37' S. lat. and 106° 52'

E. long., and is 66 miles S. of Batavia, with which it

has been connected by rail since 1672. Lj-ing 830 feet

above the level of the sea, and possessing a salubrious

climate, it is becoming a favourite place of residence for

the Dutch of the greater city. Its principal buildings com-

prise the new church, which serves both for Protestant and

Roman Catholic worship, a mosque, the regent's, mansion,

excellent barracks for the garrison, a prison, built in 1848,

a bathing establishment, and the country palace of the

governor-generaL 'Ihis splendid edifice occupies the site

of the old castle, which was foimded in 1744 by Baron van

Imhof, enlarged by Daendels in 1809, restored by Van dcr

CapcUen in 1819, and destroyed by an earthquake in 1834.

The botanical gardens, laid out in 1 8 1 7 by Van dcr Capellcu.

are among the finest and most eiteusive in the world, lo
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the neighbourliood of Buitenzorg is Battou-Toulis-Coca-

batou, a sacred _wood held in high Veneration by the

natives.

BUJALANCE, a town of Spain, in the province of

Cordova, and about 25 miles E. of that city. . It contains

ft Moorish castle flanked with towers, two hospitals, a found-

ling asylum, and a seminary for the education of girls.

Leather and woollen cloth are manufactured. Population

8946.

BUKOWINA, a duchy and crown-land of the Austrian

empire, bounded on the N. and N.W. by Galicia, W. by
Hungary and Transylvania, S. by Moldavia, and E. by
Moldavia and Russia. It has an area of 4036 English

square miles, and the population in 1SC9 amounted to

511,964, of whom 255,019 were males and 256,045
females. The ci>untxy, especially in its southern parts, is

largely occupied by offshoots of the' Carpathian mountains.

Its northern border is skirted by the Dniester, and a con-

sidftrable section is drained by the Pruth, but by far the

larger portion belongs to tlie system of the Danube, and is

watered by the head streams of the Sereth, the Moldava,

and the Bistritza. The climate is healthy biit severe,

especially in winter; and the soil, particularly in the north,

is of great ffertility. A large part of the surface,—according

to official statistics in 1870, no less than 1,050,849 acres,

or.nearly one-half of the whole,—is occupied by woodland ;

and the very name of the country is derived from the

abundance of bfiech-trees. Wheat, rye, oats, maize, barley,

beans, potatoes, flax, and hemp are all more or less

cultivated; and about 643,319 acres of arable land arc

under tillage. Gardens and meadows occupy 301,700 acres,

vineyards 11, and pasture 290,531. In 1S70 the number
of horses in the duchy was 42,649, cattle 224,424, sheep

217,913, goats 18,786, and swine 133,385, while the

bee stocks amounted to no fewer than 27,091. The
mineral productions comprise copper, -iron, lead, silver,

coal, salt, sul[)hur, and alabaster, some of which, however,

are only yielded in very mcKlerate quantities. In 1870 the

iron ore obtained amounted to 5808 tons, the copper to

945, and the salt 2590. The principal niineral springs are

at Dorna-Watra, Jakobeny, and Lopuszna, but none of them
as yet are much frequented. The country is divided into

the eight districts of Czernowitz, Kimpolnng, Kotzmann,
Radautz, Sereth, Storozynec, Suczawa, and Wisznitz, the

capital Czernowitz forming a separate and ninth division.

There are seven towns in all, eight market-villages, and
456 hamlets, the most populous places being Czernowitz
with 33,884 of a population, Radautz 9429, Suczawa 7450,
Sereth 6486, Kuszusmare .6410, and Kimpolung 5561.
Industrial activity is still comparatively slight, the most
important establishments being the breweries, of which
tliere were fifteen in 1870, and the distilleries, which
numbered forty-nine. The population is of various origin,

—

about 180,000 being Roumanians, 200,000 Ruthcnians,
and the rest Germans, Poles, Jews, Hungarians, ic. The
German language alone is used in twenty-one of the village

schools, and Roumanian in forty-nine, while in many both
are in use. In 1869 there were 376,946 adherents of the

Greek church, 74,347 Catholics, 11,303 Protestants, and
47,772 .Tews, the total population amounting to 511,964,
while in 1857 it was only 456,920. The Bukowina diet

consists by the law of 1861 of thirty members, includ-

ing, besides the bishop, ten appointed by the landed
proprietors, seven by the towns, and twelve by the

rural communes. Five members are sent to the im-
perial diet. Originally a part of Transylvania, Bukowina,
passed in 1482 to Moldavia, and in 1775 to Austria,

who united it in 1786 as the Czernowitz circle with
Galicia, but in 1849 raised it to its present independ-
ence

BULACAN, the chie.f town of a province of the same
name in the Philippine island of Luzon, situated on an
arm of the Pampanga delta, about 15 miles N. of Manila.

With the exception of the churches and a few stone

buildings, it was completely destroyed by fire in 1859,
but has since been rebuilt Population estimated at about
10,000.

BULANDSHAHR, a district of British India, in tha
Meerut division, under the jurisdiction of the Lieutenant
Governor of tbft N.W. Provinces; lies between 28° 3'

and 28° 43' N. lat , and 77° 28' and 78° 32' E. long. It

is bounded on the N by the district of Meerut; on the

E by the districts of iMoi-adabad and Budaua ; on the S.

by the district of Aligarb ; and on the W. by the districts

of Gurgion and Delhi The district stretches out in a level

plain, with a gentle slope from north-west to south-east,

and a gradual but very slight elevation about midway
Ijetween the Ganges and Jumna, Principal rivers, the

Ganges and Jumna,—^the former navigable all the year

round, the latter only during the rains; minor rivers,

Hindan and East KAli Nadi, not navigable. The Ganges
canal intersects the district, and serves both for irrigation

and navigation. Area of Bulandshahr district, 1910 square

miles, ofwhich 1368 are under cultivation; 346 cultivable,

but not actually undercultivation ; and the rest uccultivable

waste. Population in 1872, 936,593 souls, residing in

182,694 houses, and inhabiting 1566 villages; persona

per square mile, 490; per village, 598; per house, 51.
Of the total population 760,602 or Sl'2 per cent, were

Hindus; 175,900 or 18'8 per cent. Mahometans; and 9]

Christians and others.

Cotton, indigo, sugar, wheat, toljocco, Inrlcy, millet, and varioui

kinds of pulse, form the principU agricultural proJucts. The chiel

traflieroalesare— [1), Road from Meerut to Aligarh
; (^), from Delhi

to Baieilly ; and (3), between Deilii and Amipshabr. 'flie East
Indian Railway passes through the district. . Total revenue iu

1870-71, £176,422, of which £155,676, or 88 per cent, was from

lan<!. Tlie regular constabulary police consisted of 523 men in

1870-71, besides the rural or village watch. Bulandslialir distri-;'.

contained 302 sclioola in 1872-73, attcmlcd by 6959 pupils. Th«
following twelve towns in 'the district have upwards of 5000 inLaln*

tints :—1. Baran or Bulandsliahr. the administrative hcad*iuarters,

situated on the right bank of the Kali Nadi, on tlic route from
Uareilly to Delhi, in 28° 24' N. lat and 77° 50' E. long. ; area, 111
acres; population, 14,804; municipal income in 1872, £1075;
expenditure, £1139, 2s. ; rate of rauniciiial taxation, Is. 5?d. per

head. 2. Dibai—area, 106 acres; population, 7782; municipal
income, £246, 16s. Od.; c)!|icnditure, £298, 7s. 4d. ; rate of taxa-

tion, lOJd. per head. 3, Au6ps)iahr—area, 323 acres
;
population

9336 ; mumcipal income, £508, 143.; expenditure, £532, 14s.

rate of taxation. Is. SJd. per head. 4. Jah.ingirdbad— 114 acres

population, 9408 ; municipal income, £571, 3s. 5d. ; expenditure,

£450, 12s. 9d. ; rate of taxation, Is 2|d. 5. Shikirnur—area. Hi
acre.? ; iV>pulation, 11,150; mnnicipal income, £435, 19s. 6d. ;

expenditure, £408, lis. 9d. ; rate of tax.ition, DJd. per head. 6.

Dankaur—area, 251 acres ; population, 5423 ; municipal income,

£189, 2s. 4ii. ; expenditure, £103. 9s. Id. ; rate of taxation, SJd.

pcrhe-ad. 7. Jh.ajhar—area, 50 acres ;
population, 5G32 ; municipal

income, £241, l.'is 5d. ; exj^nditure, £199, 23. 9d. ; rateof taxa.

tion, lOgd. per head. 8. Jewar—area, 78 acres
;
population, 7399

;

municipal income, ^282, l4s. 4d. ; expenditure, £233,17s. Id.; rate

of taxation, 9id. per heaii. 9. Siydna—area, 65 acres
;
population,

6268; municipal income, £294, I4s. 5d. ; expenditure, £251, 9s. 4d.;

rate of taxation, n|tl. 10. Gul.aothi—urea, 44 acres; population,

5608 ; muni.-^ipal income, £239, Os. 8d. ; expenditure, £22 2s. 7d.

,

rate of taxation, lO^d. per he.ad. 11. Khiirja— area, tOG acres

population, 26,858; muncipal income, £2301, 14s.; expenditure

£3028, lOs. ; rate of taxation, Is. 8 Jd. per head. 12. Sikandaraba.'.

—area, 199 acres; population, 18,349; municipal income, £PS8
;

exfienditurc, £539, 10s. ; rate of taxation, Is. Ojd. per head. The
climate of the district is liable to extremes, being very cold in the

winter and excessively hot in the summer.
Towards the end of the last century, the district passed into the

hands of Perron, a French common sailor, who had won his way up

to the rank of a general in the llarhattd service., Its annexation

formed one of the leading points in the ilarquis "Wellesley'a policy,

and it was ceded to us by the Scindia treaty of 1803. BuJanuahahr

enjoyed a bad conspicuousness in the .mutiny of 1857, when the

Cujar peasantry plundered the towns.
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BULGARIA, otherwise known as the vilayet Tuna cr

province of the Danube (though the two do not absolutely

coincide), is a political division of European Turkey, which

stretches along the right bank of the Danube from the

influx of the Timok to ils mouth, and is bounded on the

south by the main chain of the Balkan, which separates it

from Rumelia. On the east it is washed by the Black Sea,

and on' the west is conterminous with Servia. Its area is

estimated at 32,932 square miles. It may be roughly

described as a great table-land, sloping with more or less

regularity towards the river, having its surface broken

with numerous offshoots and underfalls of the southern

mountains, and furrowed by the channels of the many
streams to which those heights give rise By far the

larger proportion of the area belongs to the basin of the

Danube, which in this part of its course receives from the

right the Jibritza, the Ogust, the Shit, the Isker. the Vid.

the Osma, the Yantra, the Lom, and the Kosliashilar A
few streams (mostly small) fiud their way directly to the

Black Sea, the only one of importance being the Kamtchyk,

which dVains the eastern extremity of the Balkan. In

Bummer many of the smaller streams are almost dried up

,

but before harvest is fairly ovev, the wet season frequer>tly

sets in, and in spring again there is 'an abundant rainfall.

Aerical- Throughout the most of the province the soil is excellent,

tnre. and if it were properly cultivated would yield the richest

crops. As it is, the inhabitants are able not only to supply

their own wants, but to furnish a considerable export of

agricultural produce. The cereal most abundantly grown

is wheat, but Indian corn is also pretty common with the

Mussulman farmers. Little hay is made, and turnips

are quite unknown. Potatoes are only cultivated by

the Tatar settlers in the Dobrudsha. The peach, the apri-

cot, the grape, and many other fruits come to great perfec-

tion ; and wine is manufactured in considerable quantities,

but in a very careless and rude manner. The buffalo is

the animal chiefly used in agricultural labour, though

horses are suflSciently common. Cows, pigs, and goats are

also kept, and sheep farming is largely carried on in many
parts, but the character of the various stocks is very poor,

jiinerals. The mineral wealth of the province is totally neglected,

and its rich supplies of timber are often heedlessly wasted.

Commtmi- Roads can hardly be said to exist ; for though several have
nation. been, constructed by enterprizing pashas, they have soon

been allowed to fall into total disrepair. A single railway

line stretches from Kustendji to Chernavoda on the

Danube A considerable amount of traffic, however, is

carried on by the river, and the export trade on the

Black Sea is of growing importance. The province is

Oivihiono. politically divided into the sandjaks of Rustchuk. Nissa,

Widdin, Tiriiova, Sofia, 'Varna, and Tulcha.- Its principal

Tt-wuB. towns are Widdin, Nikopoli, Sistova, Rustchuk, Rassova,

and Hirsova along the Danube ; Kustendji, Baltshik, and
Varna on the coast ; and Babadagh, Baaarjyk, Shumna,

Popnlntion. Tirnova, Lovatz, and 'Vratza. The population, which

amounts to from two to two and a half millions, is of

farious elements, and is estimated as follows :

—

Bulgarians proper about 1,500,000
Osmanli Turks ,, 600,000
Tatars from 80,000 to 100,000
Circaesians -r-

, 70,000 to 90,000
Albanians... ' 60,000 or 70,000
Roumanians S5,000 or 40,000
Gipsies 20,000 or 26,000
Jews... about 10,000
Armenians . 10,000
Russians 10.000
Greeks 7,000 or 8,000
Servians. . 4,000 or 5.00O
Germans, Italians, Arabs, Ac say 1,000

The population along the coast is of a very mingled
description, the genuine Bulgarian looking down on the

Gagaous, as he calls the mongrel race, with no small con-

tempt. The Tatars are emigrants from the Crimea, wtio

were permitted to leave the Russian empire after the last

war. They are industrious and prosperous, but the Cir-

cassians, who have fied from the Caucasus at the advance
of Russia, are for the most part very poor. The Turks,
Tatars, Albanians, and Circassians are llahometans | the

Roumanians, the Armenians, and most of the Rassiana
belong to the Greek Church ; and the Gypsies are part
Mahometan, part Christian, and part Pagan.

The Bulgarians were>originally a people of Ugiian or Finnish ex-
traction, according to Professor Rosier, a Samoyede race. Th«T
appear for the first time in history about 120 B.C., when a band,
under the leadership of a chieltain called Vound, took refuge in

Armenia and settled on the banks of the Araxes. They are nexl
mentioned by Bishop Eunodius as marching towards the left bank
of the Danube, and in the foUowmg century they became known to

the Byzantine empire as a hostile power. About 660 they seem to

have broken up into several divisions, of which the most important
crossed the Danube under Asparuch (third son of Kubrat, whe had
delivered them from the domination of the Avars), settled in Mcesia,

subjugated the Slavonic population, and e,xtorted tribute even from

the Greek emperor. The kingdom thus founded gradually extended
northwards to the country of the Theiss, and south over a large

part of the peninsula. Its most prosperous period was the reign ol

Simeon (893-927), who not only niade^ himself formidable to th

Greeks as a wamor, but also took an interest in the internal pro
gress of his country, securing the est.iblishment of Christianity,

which had been introduced by Boris or Bogons about 862, and bestow-

ing his patronage on the early elTort-s of native literature. Aftei

his death decay oegan ; tho Russians and Petchenegs mvaded the

countiy, and the Byzantine emperors took no rest till the Bulga-

rians, sadly diminished m numbers, acknowledged the supremacy of

Basiliusin 1019 More than a century and a half later, two brothers,

Peter and Asan or Yusan, headed a successful insurrection, and
founded what is known as the Bulgaro- Wallach-ian kingdom of the

Asanides, which, aftermaintainingitself against the Byzantines and
the Hungarians, and even becoming master of Macedonia and
Thrace, at last fell under the Tatar yoke, and was finally su jjugated

to Turkey by the fatal battle of Kossova.

The Bulgarians retain but little trace of their Finnish ongln
that they were recognized as belonging to that race is shown by thi

name Unnoeonduri, applied to them by the Byzantines. They stiU

have high cneek bones ; their hair is light and thin ; their eyelids

do not open wide ; and t^e general form of the face is frequentli

oval. Ot their condition in heathen times little is known, thougl

a few important deductions, such as that they had slaves, can a
drawn from the questions presented by them to the Pope "in 866

(See Acta Co7iciliorum, v.) They were so far Slavonicized by th

9th century that the church service was held in Slavonic. A
present, though their language is still fundamentally Slavonic, am
is usually placed between the Russian and the Servian, yet it c

largely mingled with Turkish and Persian, and has even a consider

able element of Italian and Greek, The Turkish influence not onlj

appears in the vocabulary, but it is no uncommon thing, especialli

in the more pretentious forms of speech, for Slavonic verbs to b
conjugated in the Turkish mode A grammar was published ii

1S52 by A. and D. Kyriak Canckof, and Miklosich has devoted hiro.

self to the study of the dialects. Of early literary remains there is an
almost total luck ; but a number of popular son^ that seem to have
been handed down, perhaps from heathen times,liave been collected

(See Dozon's Lrs Cluints Populaires Bulgares, Pans, 1874.) These
songs have Uttle or no poetic merit, but are full of wild posmogonic
mvths. The modem literature is written in a dialect which Is

hardly understood by the muss of the people, and its existence u
largely due toforeicn inlluonce The alphabet in use is a compound
of letters from the secular and ecclesiastical alphabets of Russiiv

Though nominally members of the Greek Church, the Bulganass
are in many respects as pagan as they were centuries ago. and their

sufierstitions are almost countless. The clergy, appointed by th«

heads of the church at Constantinople, are deplorably ignorant, and
freouently know as little as their flocks of the meaning of th*

prayers which they read in Greek. Their arbitrary and oppres.

sive dealings excited a strong movement of revolt about 1860,

and the bishops were expelled from many of tlie towns. A junc^

tion mth the Roman Catholics, to whom the national church of Bui-

gana has frequently shown a leaning, was proposed by one party,

which soon found numerous supporters ; but the agitation will

probably end in the establishment of an independent Bulgarian
hierarchy

No inconsiderable number of Bulgarians are to be found beyond
the pro\-ince that bears their name. They form a more or leas im-

])ortant element in the whole region from the Danube to the .^^ean«

and from the Black Sea to Eastern Albania. Gochlert reckons tbtt



B U L— B U L 617

there are 4,000,000 in the Turkish empire, and Professor Szabo

makes their aumber in Serria 100,000. As early as the 14th cen-

tury emigration took place to the Banat, where the Bulganans
namber upwards of 23,000 ; and in Transylvania there is a colony

which retains its dialect. (See DenkschrifUn d. Wun. Akad., Phil. •

kist. CL, 1856.) Much more important are the Bulgarian settle-

ments in Bessarabia, which in 1862 numbered 70,000 inhabitants.

These began to be formed as early as 1 787, and received strong acces-

sions from 1801 to 1812. The chie/ town which owed its existence

to this transmigration is Bolgrad, on Lake Yalpuk, which passed

with a portion of Bessarabia to Moldana m 1851. About 1865 it

bad 9000 inhabitants.

For faither Information the reader maT constiJt Jochitics's "Jounief Into

the Balkan in 1S47 " Ucw: R. Oeotj &x. 1844) : Frilin. in Mem. <U l.^cud. it SI

Pturi^xjvry, tinv ^\ toin I.; Xj&\eiS^ ElhnographM (U la Turquitij:Evrtipf.\^\:

St Clair and Bropby. RuuUnce in Bulgaria. 1869 ; Toxer. TV Uighla»<U of Turkey,

lrt69; Sax,- Skizze von Bulgarlen." in Mttiheti. der K. K. Gto^. QetelUck. m ITien.

1^69; Kanitl,.S;r6ie/i. Uiil.-tlHrwgr. Renestudien, IfteS. and I>onau, Bulgarian, und
Oer £.iltan^ 187&; BradasKa. " Die Slaveo In der Turkel " (/"eunnaim j Millheti.,

1869. llL); R. Kdsler, fliimanueV Studitn, 1871.

BULGARIN, Thaddal-s (1789-1859), a distingubbed

Russian writer, was born in Lithuania. His father was an

oflBcer under Kosciusko in the last disastrous Polish cam-

paign. By some influence oC friends Thaddiius was entered

at the college for military cadets at St Petersburg, and after-

wards received a commission in the Russian army, with which

he served against Napoleon and in Finland. He then left

the Russian army, joined the Poles under Napoleon, and took

part in nearly all the great campaigns in Spain, Germany,

and Russia. After the fall of the emperor he took up his

residence in Warsaw, and devoted himself to literature,

writing in his native Polish language. In lelO he removed

to St Petersburg, learned Russian, and bo6amo Russian in

every way. He edited, alone or in conjunction with Gretch,

the Northern Archives, the Northern Bee, ond the Russian

Thalia. In 1829 his first novel, Ivin Yuizhaycn, gained

great popularity. A continuation was afterwards published

under tho title Peter IvanovitcA Vuizhanfn. Ills other

works comprise two novels, Demetriua and Mazeppa, an

Account of Russia (Ru.ssia in an historical, statistical, geo-.

graphical, and literary point of view), and his Reminiscences.

An English translation of his best novel, Ivan Vuxzhagen,

was published in 1831.

BULGARUS, the most celebrated of the famous "Four
Doctors" of tho law school of Bologna. He is some-

times erroneously called Bulgarinus, which was properly

the name of a jurist of the 15th century. Bulgarus was a

native of Bologna, and was regarded as the Chrjsostom of

the Gloss-wnters, being frequently designated by the title

of the " Golden Mouth " tos aureum). The time of his birth

is not known. A popular tradition represents him to have

been a pupil of Irnerius, but unfortunately nothing is

known of Irnerius after 1 118 a.d. Bulgarus, on the other

hand, died in 1 IGO a.d., having attained a great age, and
having become childish before his death. There is thus

no inseparable difficulty in point of time in accepting this

tradition as far as regards Bulgarus, although Savigny

considers the general tradition to be inadmissible which

represents all the Four Doctors to have been pupils of

Irnerius. Martiuus Gosia was the next most celebrated of

the Four Doctors. He and Bulgarus were the chiefs of

two opposite schools at Bologna, corresponding in many
respects to the Proculians and Sabinians of Imperial Rom6,
.Martinus being at the bead of a school which accommodated
the law to what his opponents styled the equity of " the

purse " {ceqTiitas bursalis), whilst Bulgarus adhered more
closely to the letter of the law.. The school of Bulgarus

ultimately prevailed, and it numbered amongst its adhe-

rents Joannes Bassianus, A20, and Accursius, each of

whom in his turn exercised a commanding infiuence

over the course of legal studies at Bologna Bulgarus

took the leading part amongst the Four Doctors at the

diet of Roncaglia in 1158, and was one of the most

trusted advisers of the Emperor Frederick I. His most

celebrated work is his commentarj- De Regvlu Juris,

which was at one time printed amongst the writings of

Placentinus, but has been properly reassigned to its true

author by Cujacius, upon ths internal evidence contained

in the additions annexed to it, which are undoubtedly from
the pen of Placentinus. Savigny considers this Commentary,
which is the earliest extant work of its kind emanating from
the school of the Gloss-writers, to be a model specimen of

the excellence of the method introduced by Irnerius, and a
striking example of the brilliant results which had been
obtained in a short space of time by a constant and
exclusive study of the sources of law.

BULL, Papal. See Bulls and Briefs.

BULL, George (1634-1710), bishop of St David's, was
born at Wells, and educated at Tiverton school, Devonshire.

He entered Exeter College, Oxford, but had to leave in

consequence of his refusal to take the oath of allegiance to

the Commonwealth. He was ordained privately by Bishop
Skinner in 1655. The first benefice he enjoyed was that

of St George's near Bristol, from which he rose successively

to be rector of Suddington in Gloucestershire, prebendary
of Gloucester, archdeacon of Llandaff, and in 1705 bishop

of St David's. He died February 17, 1710. During the

time of the -Commonwealth he adhered steadily, though
with great prudence, to the forms of the Church of

England, and in the reign of James II. preached very

strenuously against the errors of Romanism. His works
are among the most solid contributions made to theological

learning by the Church of England. They uniformly

display great erudition and powerful thinking. The
Harmonia Aposto/tca, published in 1670, is an attempt to

show the fundamental agreement between the doctrines of

Paul and James with regard to justification. The De/emio
Fidei NicencK, his greatest work, published in 1685, tries

to show that the doctrine of the Trinity w^ an article of

faith in the Christian church before the Councd of Nic«a
It still retains value as a thoroughgoing examination 01

all the pertinent passages in early church literature. The
Judicium EccltiuB CcUholicoe obtained for him the thanks,

of the French clergy. Hia last treatise, Primitive anil'

Apostolical Tradition, was published shortly before hi»

death. The best edition of his works is that in 7 vols.,

published at Oxford by tho Clarendon Press, under the

superintendence of the Rev. E. Burton. This edition

contains the Li/e by Nelson. The Harmonia, Defensio,

and Judicium are translated in the Library of Anglo-

Catholic Theology.

BULL, John, a distinguished English composer and

organist, was born in Somersetshire about 1563. In 1591

he was appointed organist in the. Queen's chapel in suc-

cession to Blitheraan, from whom he had received his musi-

cal education ; in 1592 he received his degree of doctor of

music at Cambridge University ; and in 1096 Jie was made
music professor at Oreeham College, London. As he was'

unable to lecture in Latin according to the foundation-rules"

of that college, the executors of Sir Thomas Gresham made
a dispensation in his favour by permitting him to lecture

in English. He gave his first lecture on 6th October 1597.

He afterwards visited France and Germany, and was every-

where received with ;he respect due to his talents. The
story told by Anthony Wood of Dr Bull's feat at St Omer,

which consisted in adding, within a few hours, forty part*

to a composition already written in forty parts, is simply'

impossible. Honourable employments were offered to him.

by various Continental princes ; but he declined them, and'

returned to England, where he was appointed organist to

James I. in 1607, and in the same year resigned hisi

Gresham professorship. lu 1613 he again went to the

Continent on accovmt of his health ; and, in the Nether

lands, entered into the service of the archduke. In 1617

he was appointed organist to the cathedral of N8tre Dame
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at Antwerp, and be died in that city on the 12lh March
1828. The tisual statemsnt that he died at an earlier date

at Hamburg or Lubeck is incorrect. Little of his music

has been published; and the opinions of critics differ much
ea lO its merits. A claim made on his behalf to the

composition of the music of the English national anthem
has given rise to much discussion, but it seems now
generally agreed that the claim is not well founded.

Contemporary writers speak in the highest terms of Bull's

skill as a performer on the organ and the virginals.

BULLA (literally a bubble) was the terra used by the

Romans for any boss or stud, sirch as those on doors,

sword-belts, shields, <fec. It was applied, however, more
particularly to an ornan!ent, generally of gold, worn .sus-

pended from the neck by children of noble birth until they
assumed the toga virilis, when it was hung up and dedi-

cated to the household gods. See Costume. In ecclesi-

astical and mediaeval Latin, bulla denotes the metal seal of

oval or circular form, bearing the name and generally the

image of its owner, which was attached to official docu-

ments. The bulla of the ompire was of gold, while the

Papal bulla was of lead. See Bdll3 and Briefs.

BULLFINCH (Pyrrhula vulr/aris), a species of coniro-

Etral bird belonging to the family Fri-agillidce, of a bluish-

grey and black colour above, and generally of a bright tile-

red beneath, the female differing only in having its colours

somewhat duller than the male. It is a shy bird," not

associating with other species, and frequents well-wooded
districts, being very rarely seen on moors or other waste

lands. It builds a shallow nest composed of twigs lined

with iibrons roots, on low trees or thick underwood, only a
few feet from the ground, and lays four or five eggs of a

bluish white colour speckled and streaked with purple.

The young remain with their parents during autumn and
wipter, and pair in spring, not building their nests, howr
ever, till May. In spring and summer they feed on the
buds of trees and bushes, choosing, it is said, such only as

contain the incipient blossom, and thus doing immense
injury to orchards and gardens. In autumn and winter
they feed principally on wild fruits and on seeds. The
note of the bullfinch, in the wild state, is soft and plea.sant,

but so low as scarcely to be audible ; it possesses, however,
great powers of imitation, and considerable memory, and
can thus bo taught to whistle a variety of tunes. Bull-

finches are very abundant in the forests of Germany, and
it is there that most of the piping bullfinches sold in this

country are trained. They are taught continuously for

nine months, and the lesson is repeated throughout the first

moulting, as during that change the young birds are apt to

forget all that they have previously acquired. The bullfinch

is a native of the northern countries of Europe, occurring
in Italy and other southern parts only as a winter visitor.

White and black varieties are occasionally met with ; the

latter, it is said, on the authority of Wliite of Selbome,
may be produced by feeding the bullfinch exclusively on
hemp-seed, when its plumage gradually changes to black.

It breeds in confinement, and hybrids between it and tho
canary have been produced.

BULLmOER, HEiNRicn (1504-1575), an eminent Re-
former, was born at Bremgarlen, near Zurich. He studied
at Emmerich and Cologne, whore he read some of Luther's
works, and after his return home lectured at the abbey of
Kappel. In 1527 ho heard Zwingli at Zurich, and in the
following year ho accompanied him to the great conference
at Borne. He was made pastor at Bremgarten in 1529,
and married one Anna Adlischwegler, formerly a nun. In
1531 he had to fly to Zurich in consequence of tho
Catholic victory at Kappel, and was. soon afterward
appointed minister of the principal church. He was a
powerful upholder of the Zwinylian doctrine of tho Lord's

Supper, and wrote an able defence again^ Luther. He
had ahso numerous controversial writings against the

Anabaptists, His printed works are very numerous, and
many of them were translated into English. They form
ten vols, folio. Bullinger died at Zurich in 1575.

BULLION is a term applied to the gold and silver of

the mines brought to a standard of purity. The term ia

of commercial origin, and has reference to the precious

metals as a medium of e.xchangc. It followed from this

office of gold and silver that they should approximate in

all nations to a common degree of fineness ; and though
this is not uniform even in coins, yet the proportion of

alloy in silver,- and of carats alloy to carats fine in gold,

has been reduced to infinitesimal differences 'in the bullion

of commerce, and is a prime clement of value even in gold

and silver plate, jewellery, and other articles of manufac-
ture. All the new gold and silver coinage of France,

Germany, Spain, Italy, Belgium, and the United States

—

probably of a still wider circle of the principal coining

countries in the world^contain nine-tenths of pure metal.

The coinage of Russia is on the British standard of eleven-
- twelfths, as nearly as it can be expressed in simple fractions

of pure gold and silver, the alloy in silver being a little

more in all cases than the alloy in gold. Bullion, whether
in the form of coins, or of bars and ingots statnped, is sub-

ject, as a general rule of the London market, not only to

\\'eight but to assay, and receives a corresponding value.

The recognition of gold and silver from the earliest times
as a convenient means of purchase, their ultimate adoption
as a prevailing standard of value, their coinage by all tho

richer states into pieces of money, in virtue of which their

circulation and absorption have been immensely increased,

and the extent to which they have become the necessary

financial reserve of Governments, banks, trading companies,

and merchants, have given to these metals a greatly more
extended use and importance than they could have
acquired in the ordinary process of arts and manufactures

;

though even in this latter sphere, as gold and silver become
more abundant and communities richer, the purposes to

which they are applied and the demand for them are

susceptible of much expansion. Writers of high authority

have attempted at various periods to estimate the produc-

tion of gold and silver, and correlatively their use and con-

sumpt in the monetary system and" the arta ; but there is

.scarcely any subject of statistical inquiry on which it is so

difficult to arrive at more than conjectural results. Yet Jh

view of tho theoretical speculations that arose on the Cali-

fornian and Australian gold discoveries, the produce of thcSe

new fields of supply may here be worthy of notice. The
Californian mines were computed to have in three years

yielded gold to the value ef £35,000,000 sterling. The
Australian mines, still more prolific, were estimated in three

years from their opening to be equal to an annual produce
of £20,000,000 sterling. Such results, sustained (jv&t a
considerable period of years, presented a phenomenon
.similar to the more slowly developed effects of the discovery,

of the South American mines in the IGth century;- and it

must be admitted that California and Australia, after

many reverses in their raining industry, remain the niosb

gold-productive countries in the world. But their produce
of bullion has of late years much fallen in amount.

The director of the United States' Jlint, in his report

for 1875, estimates the annual yield of gold and silver

in California and other United States jiossessions at

.5100,000,000, or about X20,000,000. The total export of

bullion and specie from Australia, after deducting the

import (chiefly intercolonial), varied in the fifteen years

1S5S-1872 from ll.l to 7J millions sterling per annum
tho general tendency being towards the lower amounts in

the liter years (Stailstkal Abstract for Colonial and'
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other Possessions of United Kingdom, 1874). The annual

average export in these fifteen years was £9,747,635, and
must be held to measure amply the produce of the gold

and silver mines of Australia. The annual production of

bullion in the United States and Australia cannot, on these

data, be estimated at more than 28 millions sterling.

Humboldt found the annual produce of the gold and silver

mines of America, Europe, and. Northern Asia, at the

beginning of the century, to be about £9,700,000.

The yield of' gold and silver from the same sources in

1850-57 was estimated by M'Culloch, in the Commercial
Dictionary, to be £14,000,000. Tlie old gold and silver

mines can hardly have become more productive since the

advent of the Californian and Australian diggings, so that

it would appear the latter have increased the visible annual

supply of gold and silver about threefold, or from

£14,000,000 to £42,000,000. Japan, so far as can be

judged from the exchanges, must now be added to the list

of gold-producing countries. For several years in succes-

sion Japan has exported considerable and apparently

increasing amounts of treasure, or gold and silver coins of

its own mint. In 1874 this export amounted to $13,332,794,

or nearly three millions sterling (Sir Henry Parkes's

Summary of Consular Reports). During the first six

months of 1875 the imports of bullion from Yokohama to

London were £1,257,170 gold, £95,080 silver ; and not

improbably the next great access of the product of gold-

mines may be from that part of the world. But notwith-

standing this marked increase of gold and silver since 1850,

when one considers the increase of population, the still

greater increase of trade and industry, and the vast

extension of financial and commercial affairs in the same
period, it may be held doubtful whether gold and silver

have lost any of their old proportion to the need for them
and to the work they have to do.

When the coffers of the great banks of Europe were

filled with the virgin gold of California and Australia, one

of the first consequences was a desire 'on the part of

countries in which silver was either a collateral standard of

value with gold, or the sole standard of value, to discard

the silver standard and adopt gold as the sole standard,

involving in either case a large displacement of silver coinage

and reserve, and a large infusion in its room of gold coinage

nnd reserve. This result was exhibited in the mint opera-

tions both of France and England. In the former country

silver retains its quality of legal tender in a modified

degree ; but the proportion of silver authorized by the

Bank Charter Act of 1844 has long disappeared from the

bullion reserve of the Bank of England, which now con-

sista wholly of gold. It was one of the first resolutions of

the German Empire, on the conclusion of the war of

1870-71, not only to make gold the solo standard, but to

dislodge all the old silver money of the German States

;

and in the same connection it may be observed, that

the director of the United States' Mint, in reporting

£20,000,000 as the annual produce of the United States'

mines, uses this fact as an argument for the immediate
resumption of specie payment—or, in other words, that the

American people, by a strenuous effort, should strive to keep
as much of the bullion-product of their mines at home as

may enable the whole currency of the Union to become
either gold and silver, or of convertible gold value. This

preference for the more precious metal as the sole standard

of value, and for gold and silver coin as a medium of

'general circulation, may be expected to extend throughout
the world in proportion as the produce of the mines may
be increased ; and in this respect alone there is a vast

opening for the beneficial use both of gold and silver. It

gives some idea of the immense service of bullion in the

international exchanges, as well tm in the replenishment of

the internal metallic circulations, to observe that in the

thirteen years 1858-70 the annual average registered

import of gold and silver (real value) to the United
Kingdom was £27,083,330, the average annual export

£22,095,346 ; and that in the same thirteen years the
average annual coinage of gold and silver in the Royal Mint
was £4,854,661, or nearly equal to the annual excess of

imports over exports of bullion, which flows in all this

volume through London to and from every part of the
globe

—

{Statistical Abstract for United Kingdom, 1872).
While the production of gold has declined of late years

from the maximum attained after the Californian and
Australian discoveries, the production of silver has begun
to increase, and in the rapid development of minerals

containing this metal, is generally expected to increase in

the future. But it would seem premature from the facts

of past experience to anticipate any permanent depreciatior.

of the value of silver in relation to gold. The price of

silver in the market of London from 1833 to 1873 ranged
from 59d. to 62id. per oz., and during that time fully

maintained its standard valae in par with that of gold

—

(Table of Messrs Pixley and Abell, bullion-brokers, Lon-
don). But in the subsequent years a decline in the price

of silver has occurred, and it fell in 1875 to 56d. per ounce.

This may be the result of temporary causes, such as (1)

the fact of- £20,000,000 of German silver, displaced by
the new gold coinage hanging over the market; and (2) a

cessation of demand for India and China, which the ex-

changes of the East with Enrope may at any time alter.

BULLS AND BRIEFS, Papal, are the two kinds of

authoritative letters issued by the popes in their official

capacity as head of the church, the bulls being the more
important. They are distinguished from each other by
several marks.

A bull is written on thick polished parchment, com-
monly in angular Gothic characters, and in Latin ; it

is always open ; it commonly begins with the" name of

the Pope, but without adding any number (e.g., Pius, not

Pius IX.), then follows the term episcopus, then senms
scrvorum Dei, then either the phrase ad perpetuam rei

memoriam, or the greeting in Domino salutem et apostolicam

benedictionem. It closes with the place and the date, which

is commonly given according to the kalends, nones, or ides

of the month and the year of the pope. The chief mark,

however, of a bull is the seal. The popes use three kinds

of seals— 1, the signet-ring; 2, since the end of the 5th

century, the bulla; 3, from the 13th century, the annttlics

piscatoris. A bull is scaled w'th the second, the bulla,

and from this it derives its name. The bulla is a globular

seal of lead ; on the one side there is, in modern times, the

heads of St Peter and St Paul, with Uiq letters S. PE. and

S. PA.; on the other side is the name of the Pope. For-

merly the bulla often bore other impressions ; the name
of the Pope was always given, but sometimes the title

Papa was impressed on the opposite side ; sometimes a

Scriptural image, such as the Good Shepherd. The popes

evidently began to use this particular seal when, from the

growing weakness of the empire, the temporal authority of

the bishop of Rome began to be a real thing, and the popos

assumed the consular dress and insignia; for the bulla hid
been used by the emperor of Constantinople, and its use

was permitted to many of the great officers of state who
were accustomed to act for the emperor. The bulla was

the common imperial seal, and was used not merely by
the emperors of the East, but also by the early German
emperors,, and even by some of the minor European

sovereigns. It was sometimes made of gold, sometimes of

silver, often of lead, and it was not until the earlier part

of the Middle Ages that the leaden bulla became the di3<

tinctive mark of a Papal charter.
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' Hon auro, no2i -rgento, sacra Bulla refulget,

Insignlt chartas plumbea forma sacras.

"

The word bulla—meaning first a bubble, then any kind

of small ornament " quasi inflala," then a seal of a globular

ehape—came to be applied to a charter sealed with such a

globular seal, and since the 15th century, exclusively to

Papal letters of the first rank. If the bull is in forma

yratiosa the seal is attached b> threads of red and yellow

silk ; if in furma ri/jorosa, hemp is used. If the Pope

issues a bull before he is enthroned, nothing is put on the

seal, and the bull is commonly called bulla blanca. Before

the time of Nicholas IV. such bulls were only valid if

confirmed after enthroning. Since then they have been

valid without confirmation. ConsLstorial bulls are issued

after consultation with the consistory of cardinals, and are

signed by all the cardinals consulted. Ducange (Gloss.

Med. el Inf. Za(.) says that consistorial bulb are often scaled

with the signet-ring.

A brief is not so important as a bull. It is written

upon white paper, or thin parchment, in modern cursive

characters, and is sometimes sent open, sometimes closed.

It begins with the name of the Pope, then the title Papa,

then the number of the Pope, then the ^hxasi ad perpctuam

rei memoriam, or in Domino salutem et apostolicam bene-

dutionem ; it ends with the name of the place, and the

date (the day of the month, the year A.D., and the year of the

Fope), and, finally, the words eub annulo piscatorxs. The
principal mark of the brief is its seal. It is sealed with

red wax, with the signet called " the fisherman's ring,"

which dates from the 13th century, and bears a represen-

tation of St Peter fishing in a boat, and the name and the

number of the Pope. The distinction between briefs and

bulls is not much older than the 15th century. In the

early Middle Ages the word breve was used to denote all

Borts of sh^rl charters, and Ducange in his Glossary gives

over a hundred different kinds of those. Papal bulls and
briefs, like all other important legal instruments, are liable

to be forged, and hence Roman Catholic jurists have made
a special study of the various marks by which they are

able to tell the ago of a charter. The bulls and briefs of

greatest importance have been published in BiUlaria col-

lections which have been put forth at different times under

the authority of the church. The most important of those

collections is the Bullarium Magnum Romanum, a Leone

Magna usque adBenedictumX1 F., Luxembourg,! 727-1 758,

19 vols, fol., and its continuations.

BtlLOW, Feiedricu Wilhelm (1755-1816), a Prussian

general, was born at Falkenberg on the 16th February

1755. He entered the army at the age of fourteen, rose

slowly, and in 1797 was placed at the head of a battalion.

He took part iirthe campaigns of 1806-7, and in 1809
was made major-general and brigadier of infantry. On
the renewal of the war against France in 1813 he took the

field with the rank of lieutenant-general, was engaged in

the battle of Mockern,' and stormed the defences of Halle.

He was victorious over Oudinot at Luckau and Grossbeeren,

and over Ney at Dennewitz. He led the attack on the

fortifications at Leipsic, and was conspicuous in the

Pru.ssian victory at Laon. To him also belonged the

honour of closing the campaign by the capture of Mont-
martre. For his valuable .services he was raised to the

rank of general, and made Baron Dennewitz, with a hand-

some revenue. During tbc Hundred Days he commanded
the fourth army corps, and by his rapid niarch contnbuted
to Bliicher's success at Waterloo. After the conclusion of

the war he retired to Kbnigsberg, where he died on the

25th February 1816.

BULWER, Sir Henry Lytton Earle (1804-1872),
statesman and diplomatist, created a peer, under the title

if Baron Dalling and Bulwer, in 1871. See Dmxlno.

BL'LWER-LYTTON, Sie Edwaed Geobgb Ea^l*-
Lytton (1806-73), brother of the preceding, created a peer,

under the title of Baron Lyttonj in 1866. See Lytton.
BUNDELKHAND, an extensive tract, consisting partly

of British districts and partly of native states, in the North-

western Provinces of India, lying between 23° 52' and
26° 26' N. lat., and 77° 53' and 81° 39' E. long. It it

bounded on the N. by the Jumna, on the E. by the

BAghalkhand or the Rew4 state, on the S. by the Central

Provinces, and the W. by the state of Gwalior.

It comprises the British districts of Hamlrpur, Jalaun,

JhAnsi, Lalatpur, and B4nd4 ; the semi-independent states

of Orchh4 or Tehrl, Datiyi, and Samthar ; and the follow-

ing petty states held under grants from the British Govern-
ment, viz.;—Ajegarh, Allpuri, Ashtgarhi Jiglr, Ton-
Fathpur, BijnA and Pahiri Banki, Birondi, B&wani, Bert,

Bfhat, Bijiwar, Charkhiri, seven Chaubiy4n4 Kalinjdr

J.'iglrs, Chhatrapur,Garrauli,GAurihar, Jasu, Jignf, Khaniya
DUdnA, Lughisf, Naigion Ribahl, Panni, and Sarili

Length of Bundelkhand—200 miles from S.E. to N.W.
,

breadth, 155 milea ; area variously estimated from 18,099

to 23,817 square miles.

The surface of the country is uneven and hilly, escjpt

in the N.E. part, which forms an irregular plain -cut up by
ravines ."icooped out by torrents during the periodical

rains. The plains of Bundelkhand are intersected bj

three mountain ranges, the Bindhichal, PannA, and Bandet
chains, the highest elevation not exceeding 2C00 feet above

sea-level. Beyond these ranges the country is further

diversified by isolated hills rising abruptly from a common
level, and presenting from their steep and nearly inacces-

sible scarps eligible sites for castles and strongholds,

whence tho mountaineers of Bundelkhand have frequently

set at defiance the most powerful of the native states of

India. Tho general slope of the country is towards the

north-east, as indicated by the course of tho rivers which
traverse or bound the territory, and finally discharge

themselves into the Jumna.
The principal rivers are the Sindh, Betwi, Ken, Baighin,

Paisunl, Tons, Pahuj, Dhasin, BermA, Urmal, and Chandra-
tt 41. The Sindh, rising near Sironj in MAlwa, marks the fron-

tier line of Bundelkhand on the side of Gwalior. Parallel

to this river, but more to the eastward, is the course of tho

Betw4. Still further to the east flows the Ken, followed

in succession by the Baighin, Paisunl, and Tons. The
Jumna and the Ken are the only two navigable rivers.

Notwithstanding the large number of streams, the depres-

sion of their channeb and height of their banks render

them for the most part unsuitable for the purposes oi

irrigation.—which is conducted by tncana ol jhils and tanks.

These artificial lakes are usually formed by throwing
embankments across the lower extremities of valleys, and
thus arresting and accumulating the waters flowing

through them. Some of the tanks are of great capacity :

the Barwi Sigar, for instance, is 2j miles in diameter.

Diamonds are found, particubrly near the town of PannA,
in a range of hills called by the natives Band-Ahil.

The mines of Mah.'irAjpur, R.'ijpur, KinierA, and GadisiS
contain the finest diamonds; one dug from the last is

reputed to be the largest in the world. It was kept in the
fort of Kalinjas among the treasures of RAjA Himniat
BahAdur. In the reign of the Emperor Akbar the mines
of PannA produced diamonds to the amount of i! 100,000
annually, and were a considerable source of revenue, but
for many years they have nut been so profitable.

The tree vegetation consists rather of jungle or copee
than forest, abounding in game which is preserved by the
native chiefs. There are also within these coverts several

varieties of wild animals, such as the tiger, leopard, hyena,
wild boar, mlgdi, and jackal.
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Bi'ituh Bundelkhaiid couiains a population of 2,161,495

Boule. The total population of Bundelkhand, British and
Dative, has been estimated at 2,260,714. The people

rejiresent various races. The Buiidelis,—the race who
gave the name to the country,—still maintain their dignity

aa chieftains, by disdaining to cultivate the soil, although

by no means conspicuous for lofty sentiments of honour or

morality. An Indian proverb avers that "one native of

Bundelkhand commits as much fraud as a hundred Dandis"

(weighers of grain, and notorious rogues). About Datiyi

and Jhilnsl the inhabitants are a stout and handsome race

of men, well off and contented.

The prevailing religion in Bundelkhand is Hinduism.

The principal crops are wheat, ^oifr, cotton, indigo, sugarr

cane, a red dye called dch, various kinds of millets and
pulses, and mahnd (Bassia latifolia) Carpets are manu-
factured at Jhinsi, and paper at Kalpi. Bamboo and Acacia

catechu from the jungles form important articles of trade.

Principal routes—^1), from AUahibAd to NaslrabAd through

Bindi; (2), fromFathipur toSigarthroughBAndA; (3), from

Cawnpur to Jabalpur
; (4), from Cawnpur to GunA through

KAlpl and JhSnal; (5), from BAndi to Gwalior; and (6)

frorn Agra to Sigar. The Jabalpur line of the East Indian

Railway passes through the native states of Bundelkhand.

Principal towns,—Kilpl, BindA, JhAnsI. Datiyi, Urchi,

Jalaun, Chhatrapur, Mahobi, and Tehirl. The climate of

Bundelkhand is sultry and unhealthy.

History.—Chandra Varma, chief of the Chanuel Bajpnt'i, appears

to have established the earliest paramount power in BaodelLnand
towards the close of the 9th century a.d. Under his dynasty
the country attained its greatest splcnuonr in the early part of the

Hth century, when its Kaja, whose dominions extended from the

Jumna to the Nerbudda, marched at the head of 36,000 horse and
45,000 foot, with 640 elephanta, to oppose the invasion of Mahmtid
of Ohazni. In 1183 the Chandcl dyna-ity was overthrown by
Pirthwi Rdj, the ruler of Ajmir and Delhi, after which the

country remained in ruinous anarchy until the close of the Hth
century, when the Bundelaa, a spurious offshoot of the Garhwa
tribe of Rajputs, established themselves on the right bank of the

Jnnina. One of these took possession of Urcha by treacherously

poisoning its chief. His successor succeeded in further aggmndiz*
ing the ouodela state, but he is represented to have been a noto-

rious plunderer, and his character is further stained by the as3as.S)na-

tion of the celebrated Abulfazl, the prime minister and historian

of Akbar. Jajhar Sinh, the third Bundela chief, unsuccessfully

revolted against the court of Delhi, and his country became incor-

porated for a short time with the empire. The etrtit^glfs of the

Uuiidelas for independence resulted in the withdrawal of tlie royal

troops, and the aomission of several petty states as feudatories of

the empire on condition of military service. The BundeLos, under
Champat Rai and his son Chhatra Sal, offered a succeasful resistance

to the proselytizing efforts of Aurungzcbe. On the occasion cf a

Mahometan invasion in 1732, Chhatra Siil asked and obtained the
assistance of the Marhatta Pesbwa, whom he adopted aa his son,

giving him a third of Ijis dominions. The Marhattas gradually ex-
tended their inJluence over Bundelkhand, and in 1792 the PeahwA
was acknowledged a« the lord paramount of the country. The Marbatta
power was, however, on the decline ; the flight of the I'eshwa from
nis capital to Bassein before the British arms changed the aspect of
alTairs, and by the treaty concluded between the Peshwa and the
British Government, the districts of Bandi and Hamirpur were
transferred to the latter. Two chiefs then held the ceded districts,

Himmat Bahddur, the leader of the Suny.isis, who promoted the
views of the British, and Shamsher, who made oomn^on cause with
the Marhattas. In September 1803, the united forces of the Eng-
lish and Himmat Bahadur compelled Shamsher to retreat with his

army. In 1809 Ajaigarh was besieged by a British force, and (^ain
three years later Kalinjur was besieged and taken after a heavy loss.

In 1817, by the treaty of'Poonah the British Government acquired
from the Peshwa all his rights, interests, and pretensions, feudal,

territorial, or pecuniary, in Bundelkhand. In carrj-ing out the pro-

visions of the treaty, an assurance was given by the British Go-em-
inent that the rights of those intcrestea in the transfer should be
•crupulously respected, and the host of petty native principalit'cs

in the province is the best proof of the sincerity and good faith

.with which this clause has been carried out- During the mutiny'ol"

1857, however, many ot the chiefs rose against us, especially the
fiinf of Jhansi.

BUNDI, t> FUjput «tate of ^ndia, under the political

superintendence ol tuc vjrovernment of India through its

agent in BAjputinA, situated between 24° 58' and 25° 55'

N. lat., and 75° 23' and 76° 36' E. long. It is bounded
on the N. by the native states of Jaipur and Tonk ; on the

E. by the state of Kotal ; on the S. by Sindhid's territories
;

and on the VV. by the state of Udaipur. Many parts o(

the state are wild and hilly, inhabited by a large MlnA
population, a race of robbers. Two rivers, the ChambiA
and the Nlj, water the state; the former is navigable by
country boats. Area, 2291 square miles, populatibn in

1871-72, 224,000, or 97 to the square mile. The chieftain

and the greater part of his followers are RAjpnts. Principa'

crops—Indian corn,>(fr, wheat, pulses, and oil-seeds. Iron

is found. The chief's annual income amounts to £50,000,
derived from land-tax levied both in kind and money, and
from customs. Thefts and petty robberies are still of

frequent occurrence. Our political relations with Bundi
commenced in 1804 dunng the Marhatti war, and in 1818
its chief accepted our protection. The present ruler has

managed the state for the last fifty years, and done much
to improve the condition of the people. Bundl pays an

annual tribute of £4000 to the British Government
BUNKER HILL, a small elevation, 110 feet high, in

the town of Cbarlestown, 1 mile N. of Boston, in Massa-

chusetts. One of the most celebrated battles in the war ol

American independence was fought here on the 17th of

June 1775. The British remained masters of the field

after a long and bloody contest. A commemorative obelisk,

221 feet high, has been erected in the centre of the

grounds included within the redoubt on Breed's Hill. See
Boston, vol. iv. p. 72.

BUNSEN, Christian Charles Josias, Bakon von
(1791-1860), was born 25th August 1791, at Corbach,

an old town in Waldeck, one of the the smallest of German
principalities. He was of honourable but humble origin.

His father, to eke out the scanty subsistence provided by
his few acres of land, had entered a regiment "granted"
to Holland by the prince. Without promotion or encour-

agement, he attended conscientiously to the drudgery of

his post during twenty-nine long years, to return at last, in

1789, a widower, with broken health and a miserable

pension Brighter days were in store for him through the

affections of his second wife and the birth of Christian.

It is on record, how joyous were the evenings in that old

fashioned Corbach home, when, after reading a chaptei

from the family Bible, and devoutly praying with hi»

household, the kindly old man loved to prune, by pithy

remarks and snatches of proverbial lore, the redundant

enthusiasm and all embracing fervour of his son. To the

latter, success and a host of fond admirers seem from the

first never to have been wanting. Nor did humility of

demeanour, exquisite sympathy with all men, and an almost

unexampled power of work ever fail him. The Corbach

grammar school was brilliantly passed, and after it a first

year of university studies, at Marburg, devoted to divinity.

But Gdttingcn in those days attracted all sujierior minds,

and the youth of eighteen found himself on his way thither

with the last savings from his father's purse, intent upon

appeasing his desire for those wider regions of philological

and historical learning in which he knew his strength must

lie. Again all avenues of outward success opened to the

unpretending student , although sd young he was entrusted

with lessons at the Latin school, and soon after with the

office of private tutor to VV. C. Astor, only son of the well-

known merchant king of New York ' Bunsen soon became

the acknowledged though unobtrusive centre of a chosen

band of students, few only of whom have failed to attain

that reputation to which their abilities seemed to call them,

' Mr W. C. Astor, " the landlord of Now York," as he has been

called, diflrt tn November 1876.

iV. — 66
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'or that degree ot public usefuloess to which io an hour

of genuine enthusiasm they one and all vowed to aspire.

" Right royal in all his ways," as -v poet has fitly described

him, he sympathized with the favourite pursuits of each,

wrestled with all, made them to love each other, and held

high among them the ideals of youth and of science. It

was quite a day of rejoicing in OiJttingea when Bunsen had

fvon tlio university prize essay of the year 1812 by a treatise

on the Alhenian Law of Mierilance, and again afew months

later when the university of Jena granted him, unsolicited,

the honol^ary degree of doctor of philosophy.

The time had now come for Mr Astor to travel.

Bunsen had seen little of tho world before then. Only one

journey had he made, but that one was to Weimar, and in

company with Arthur Schopenhauer, one of his Oottingen

acquaintances, a man cff genius, whose fate it has been to

live unknown and to beconie after death not famous only,

but tlie founder of a numerous and turbulent school of

metaphysicians. Bunsen was introduced to Goethe, and

bore away the impress of the society that assembled around

the great poet. In 1813, a journey was undertaken to

South Germany, during which Mr Astor was well pleased

to see his friend revelling in the company of choice spirits

at each centre of intellect, and shared in his exultation over

the crushing blow that had fallen upon Napoleon at

I^eipsic. Some months later they separated at Gotlingen,

Astor to return to New York, with an understanding that

they would meet for further travel two jears later, and
Bunsen to resume his studies which had lost nothing of

their vast range. It seemed to Bunsen a purpose not

exceeding the limits of a man's life to comprehend the his-

tory of all 'Teutonic races in religion, laws, language, and

literature. That was the heroic age of comparative philo-

logy ; and thus we see Bunsen, who had read Hebrew when
B boy, plunging into Arabic at Munich, Persian at Leyden,

and Nor«a at Copenhagen, as opportunities offered for

each.

At the close of 1815 Bunsen found bis v.'ay to Berlin,

to lay before Niobuhr the historian what was then already

a many years' plan of learned inquiry. This step led to

impoitnnt consequences in the life of Bunsen. Niebuhr
not only approved of tho Titanic scheme, and hoped that

Prussia, in which all tho hope of Germans then began to

be centred, would in time find money for assisting it, but

80 powerful an impression did he receive on that occasion,

that when they met again two years later, Niebuhr, having

meanwhile become Prussian envoy to the Papal court,

exerted all his inlluence to draw Bunsen into official life.

Of the two intervening years it will suffice to relate that

they had been spent by Bunsen in assiduous labour among
the libraries and collections of Paris and Florence, whither

the hope of meeting his former pupil, Mr Astor, had led

him; and that he contracted during his stay in tho capital

of P'ranco a love for the peculiar graces of French genius

which never left him through life.

t"a3cinatod by tho condescending friendship of Niebuhr,

by tho glories of Uomo, and also by the charms of English

society, Bunsen continued his stay in that city. In July

1817 ho jnarried Miss Waddmglon, eldest daughter and
co-heiress of Mr B. Waddington of Llanover, Monmouth-
shire. Even then his purposes in life remained purely

scientific. Little did he dream that the Eternal City was

to become bis home for twenty one years. Or that one of

the most dilficult problems of European -diplomacy would
there be entrusted to his hands.

When Niebuhr obtained the consent ot liis Government
for the appointment of Bunsen as secretary of tho Roman
embassy, negotiations were being actively carried on between

Berlin and Rome for a new establishment of the Papal

Church in Oia Prussian duuiinioDs. This had become

necessary, since 1515, by the addition of stv^.ai ratlliorui

of Catholics to the population of that mainly Protestant

country, of which they now formed no less than two-fifths.

An agreement was the fruif of these labours, by which the

king of .Prussia allowed the publication within his do-

minions of a Papal bull (called De salute auimarum),
circumscribing the Catholic dioceses, aud determining the

position of the Romanist hierarchy. During this period of

initiation into the mysteries of Papal statecraft, Bunsen had
occasion to learn that the Vatican began, under the fostering

care of the Jesuit order, to revive from the inanition into

which the French Revolution and its elTects had thrown it.

So universal and so strong was the wave of reaction in

those days throughout Europe, that Protestant and Calhi.ji.

rulers agreed in the conviction that of all conservatism the

apex and supreme exponent must be the Pope, as represent-

ing "the most ancient succession of sovereigns," as " up-

holder of things as they are." Considering themselves the

Pope's born allies, they closed their eyes to that stealthy

encroachmeut of absi;lule Romish power mto the dioceses

within their territory with which the present generation is

becoming, acquainted in America as well as in Europe.

Bunsen was among those who first discerned the coming
danger. To direct official attention towards it, to ward it

off by fairness and impartiality towards his Catholic fellow-

subjects, to preserve religious peace in his country, thence-

forward became the main object of his official labours.

At first his success was great. In Berlin the king and
his minister, and at Rome each successive Pope and his

cardinal secretary, bestowed upon him every mark of con-

fidence and even of atfection. King Frederick William III.

had made his acquaintance as early as 1822 during a brief

stay at Rome, and had taken unwonted pleasure not only

in his conversation generally, hut even in the outspoken

but elegant frankness with which Bunsen defended his views

wher. at varia^ct ffitb onp or two of his sovereign's

favourite theories. He evinced hia apprecianur. of tho

youthful diplomatist by desiring him to undertake the

legation after Niebuhr's retirement from his office.

In the Papal Government, also, Bunsen's honest en-

deavours to preserve a good understanding were readily

'acknowledged, and formed the basis for one of the rarest

life friendships, and yet a most real one, with Monsignor

Capaccini. the confidential adviser of successive Popes in

foreign affairs, who never swerved from his principle of

both receiving and meeting every communication of the

Prussian envoy with equal trust and truthfulness.

A few words will explain the causes which eventually

led to a failure of Bunsen's paci6c efforts. Marriages

between Romanists and Protestants (or so-oalled mi.xcd

marriages) had formerly been of rare occurrence in Prussix

Before the iron will of Frederick the Great, the naive

demands of tho hierarchy of Silesia—the chief of which is

a promise on oath that all children shall be brought up
as Catholics—had dwindled into a passive attitude on their

part. After the accession of Ithineland and Westphalia to

the Prussian monarchy had added to the frequency of such

marriages, it was truly fortunate that a prelate of moderate

views in matters ecclesiastical and a good patriot—Count

Spiegel—held the archicpiscopal see of Cologne (1825)

With him, who f^irbade proocssions of his own accord as lead-

ing to immorality, and who favoured a more enlightened

education of candidates for holy orders, an arrangement

which would leave the consciences of spouses and priests

unviolated was practicable. It was easily obtained by

Bunsen's personal negotiation with the archbishop. The
other Prussian bishops also consented ; but such was the

slothfulness of the absolute king's Government, that the

death of that wise archbishop (1835) occurred before its

ratification, and such their blindness to real''v that they
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offered to proinote a narrow-min -, rsaron Droste,

to the vacaot post. "Is ycui king mad?" bluntly

exclaimed the cardinal-secretary, whilst hastening to

accept, on the part of the Vatican, the proffered tool of

Papal aggression ! Before two years had passed the

religious strife was in a blaze everywhere,—Jesuit advisers

more eagerly listened to at Rome, Prussian bishops all

but unanimous in their opposition against moderate

counsels, and (so the Government was informed) the leader-

ship of these machinations against the internal peace of

Prussia entrusted to members of that uniformly Ultramon-
tane body, the Belgian bishops. In this extremity Bunsen
was again summoned to Berlin from his post. It is

difficult at this distance of time to discern how far the

advice he may have given was founded upon too sanguine

a view both of the power of an absolute king, unaided by
an emancipated public opinion, a free press, or a parlia-

ment, and of the intensity of the agitation raging in Catholic

districts. But this much is known that, when the seizure

of the chief offender in his archiepiscopal palace at Cologne
was resolved upon, Bunsen understood that the archbishop

would forthwith be placed before the ordinary judges of

the country for disobedience to its laws. This wa£ never

done, and the seizure was so mismanaged thattheincriminat-

jng documents are said to have been destroyed before the

judicial authorities had set foot in the palace. Thus a
complete failure was the result of this very unsafe step.

The Government thought it easier to leave Bunsen unsup-

ported when, after his return to Rome, he. courageously

attempted to convince the Vatican of the archbishop's

guilt, and, in the hope of burning the matter in oblivion,

they accepted Bunsen's offer of resignation, in April 183S.

It may not be irrelevant to mention here that the king's

successor, Frederick WiJliam IV., on his elevation to the

throne in 1810, released Baron Droste from prison. This

romantic king established his policy towards the Vatican

on the principle of granting liberty of action to the Papal

power,— a liberty so well employed both before and since

the revolution of 1848, that at this moment (1S7G) all the

energies of a powerful chancellor and a united Germany arc

taxed to the utmost to find a basis for harmonious co-

existence between modern states and the hierarchy of Rome.
When Bunsen left the Eternal City a politically disap-

pointed man, he was able, nevertheless, to look hack upcn a

terra of years filled with everything that could adorn life

—

inlense domestic contentment, intimacy with distinguished

men of every nation who had sojourned in Rome during
his twenty-one years' residence there, success in establish-

ing inslitulioiis which, like the A rchxologioal Institute,

I lie Gerniaii Hospital, and the Protestant chapel, have
iiui lived his stay, experience in public affairs, and a
deepening of his religious convictions. Religion had
become the centre of his most tender emotions, of his

intellectual activity, of his practical aspirations. To
restore to the Bible that place in the households of his

country which it had possessed in the first generations

after the Reformation, to revive the knowledge and the

love of the German reformers' hymns, to give his people

6'icb a Book of Common Prayer, resting upon the liturgies of

allChristian ages.as would help congregations in" presenting

themselves a living sacrifice," to rekindle the fervour of

other days for works of self-devotion and charity, to work
out a Christian philosophy of history,—such were the

purposes to which he devoted his happiest and best hours
111 each succeeding year. Whilst he was at Rome a book
of ancient hymns and a liturgy were printed.

Bunsen always looked back in later years upon his

Roman time as men are apt to remember their college days,

flight joyous had been his intercourse with artists such as

I'horwaldsen, Rauch, Wolff, Cornelius, Schnorr, Overbeck.

Schinkel, Felix Jfendelssohn. He had became one of the

best-informed men among art-collections, and was so

attracted by the charms of Roman topography as to

surrender to the temptation of contributing volumes to the

German Descripiioii of R»me.
Few strangers have ever lived on terms of greater

intimacy with Italians, or possessed a more entire command
of their language than Bunsen. He was a believer in their

national revival and political future at a time when Italy

was "a geographical expression" only and when her art

treasures and her blue sky were her only acknowledged
qualities. Among Americans Mr Ticknor ; among Russians
Italinsky, Joukovsky, and Al. Tourgenieff; among French-

men the DucdeBlacas, Comte de St Aulaire, Chateaubriand.

ChampoUion, Ampere, and others became his friends. But
his most cherished intercourse was with English visitors

and residents,' to which he owed an acquaintance with

British life such as has rarely been possessed by any
foreigner who never had set foot in this country.

Towards England, then, did he turn his face in 1838 to

enjoy the leisure occasioned by his removal from the

Capitol, and in England, except when he held a brief

diplomatic appointment as Prussian ambassador to Switzer-

land from 1839 to 1841, the remainder of his official life

was spent.

Between the Crown Prince of Prussia and Bunsen a very

close intimacy bad sprung up ever since they met at Berlin

in 1828. They were attracted to each other by similarity

of literary tastes, of poetic temperament, and of religious

aspiration. In their enthusiasm for each other, the prince

as well as the public servant fondly hoped, year after year,

that diversity of character and of self-grown conviction,

however marked, would tend rather to compensate defects

than to disturb harmonious action. Their correspondence

lately published (in part) by Ranke, the historian, shows

the truthfulness and the durability of this remarkable

friendship, and helps to explain why its results were not

commensurate to the moral worth and intellectual capacity

of the men who were united by it.

The new king had no sooner ascended the throne under

the name of Frederick William IV. than he contemplated

the erection of an Anglo- Prussian bishopric at Jerusalem,

intended to represent European Protestantism as a united

power, and to give a rallying point to Protestant missions

in Syria and Palestine. The time seemed propitious for

this fantastic scheme. The four allied powers, under the

leadcrsliip of Great Britain, had reinstated the sultan m
the possession of Syria. The Turkish Government would

therefore readily grant a similar representation to Protestant

churches to that jio.ssesscd by Orthodox Greeks csid Roman
Catholics. King Frederick William summoned Bunsen to

his capital, and instruct.cd him to negotiate in London the

establishment of such a bishopric on Mount Zion. In an
incredibly short time (June to November 18!!) Bunsen

succeeded in bringing it about, with the English Govern-

ment's courteous assent, and the energetic furtherance of

the archbishop of Canterbury and the bishop of London,

Prussia paying in a capital which secured one half of its

endowment, whilst the other half was to be raised in

England. Much suspicion was felt and opposition raised

against any association of the Church of England with

German Protestantism, in both countries alike, though from

' One of these, anH a very valued correspondent of nun.<;en, ^as Lord

CIilTonl, well known as a devout Roman Citliolic. He had made the

struggle between Berlin and ll;c Vatican the subject of earnest study,

and was enabled by hia high social position to obtain from documents

a more dispassionate view of it than, perhaps, any contemporary

witness of the events. His testimony, therefore, eipressed in a letter

to Bunsen of 31st March 1838, may claim a place in 4hi9 etftch.

Lord Clifford writes,—"Your public career here baa been of ^«ne!it to

the Deace of Europe."
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opposite motives. To bjiisen this "special mission

"

brought in a rich harvest of friendly feeling among the

leaders of both parliamentary parties, so that when Queen
Victoria eelected his name out of three proposed by the

chivalrous courtesy of the Prussian king fur the post of

Prussian ambassador, he found hiuiself well received by all

classes of English society. The king's visit to England in

February 1842, as sponsor to the Prince of Wales, helped

to prove the earnest desire of Prussia to seek the friendship

of Great Britain. An event, however, which directed the

eyes of the British public even more to Bunsen than royal

favour was the publication of Arthur Stanley's Life of Dr
Arnold, in whose private letters an admiration amounting
almost to enthusiasm for his German friend was expressed

with a fervour unusual to Arnold's stately reserve. Although

not palatable to the growing ritualistic school, and not

always considered a safe theologian by the partizan leaders

of the Low Church, Bunsen retained to the last the

affection of the British nation, among whom he spent

thirteen eventful years.

In the year 1844 his advice was asked by the king on
the constitutional changes,—from absolutism to a repre-

sentative government,—upon which Prussia, although in a
first-rate financial military and administrative condition,

found herself irresistibly constrained to enter. Hia advice,

though studiously conservative, was considered of too

sweeping a nature, and the king contented' himself in 1847
with convoking an assembly composed of all members of

the eight provincial diets of the monarchy, and clothed

with scarcely any constitutional powers.

On the question of church organization, also, the king
and hia friend were fated to disagree more strongly than
they had expected. Eunsen's views had developed into a
system essentially Presbyterian, though with an Episcopal

headship. He held up the coiistitution of the Episcopal

Church of America as, perhaps, the best type to follow,

because it contained personal rule organically allied to the

free power of the laity. He recommended these ideas to

his countiymen as well as to his sovereign in a book entitled

Th« Church of lliz Future, which has not been without
influence in the church constitution now (1876) about to

be:orae law in Prussia.

The king's expectations of a quiet time for maturing his

work of reconstruction in church and state were rudely

broken in upon by the French Revolution of February 1848.

Eunsen's warning voice had been raised in vain ; the

discontent of the educated classes helped to weaken the

distracted councils of Frederick William IV., and, though
a constitution was eventually promulgated, Prussian politics

succumbed under the tutelage of the Austrian premier,

Princs Schwarzenberg, in 1849 Eunsen's diplomatic

labours were mainly directed to settle, as German com-
missioner, the dispute with Denmark about the duchies of

Holstein and Schleswig, Great Britain having offered her

mediation. In these duchies a strong agitation of several

yeara' standing had roused the German population, which
occupies the whole of the former and part of the latter,

to oppose the centralizing tendencies of the Danish
Govsrnment. During the troubles of March 1848 they
had taken up arms against Denmark and found assistance

in Germany, then for the first time aspiring again to the

position of a national power. This disturbance of the
public peace of Europe was, however, regarded with so

much disfavour by all powers, and secretly also by the
sovereigns of Prussia and Austria, that the Danes obtained,

iu 1852, a European protocol, which reversed the political

autonomy of the two duchies, and settled the crown of

Denmark, after the death of the king and his son, upon
I'rince Christian of Gliicksburg. It was the fate of Bunsen
to be obliged to add his signature to this protocol, although

it contained an abrogation/of tliose " constitutional right*

of Schleswig and Holstein," upon which he had dilated it

a Letter to Viscount Palin^ston, printed in .\pril 1848.

The unity of Germany was another of those wishes in

which Bunsen and his royal patron had been one ever since

the beginning of their acquaintance, and yet found them-
selves widely apart v;hen the question came to be practically

tested. The king sincerely aimed it the resuscitation of the

venerable German empire, fancying that the leadership

within the federation of sovereigns might be divided

between Austria and Prussia, yet so as to leave a kind of

ceremonial primacy to the former. Enlightened Germans,
on the contrary, had then already arrived at the conviction

that the leadership must be in Prussian hands. Austria,

hampered as she is by the numerical preponderance of non
German populations, and the divergence of her interests

from those of Germany, should, they thought, take her place

within a wider federation.. Gradually and almost imper-

ceptibly did this truth work its way through time-honoured

tradition. Bunsen was one of its most eloquent apostles,

in his ofiScial correspondence as well as in pamphlets

published in 1 848. Several times he was sanguine enough
to believe such a policy to be permanently grasped in

Berlin, but the king's vacillating temper and his adherence

to tradition refused to be wrought upon beyond ths

approval of half-measures. Thus the opportunity was losl,

the potentiality of the Prussian military power neglected,

and a gnawing disappointment left in the minds of the best

patriots throughout Germany.
With smaU hopes, and with no other wish but to serve

as long as possible a sovereign whose friendship and
confidence had outlived their former agreement on matters

of religion and policy, Bunsen continued in the thankless

task of representing Prussia after the downfall of those

proud hopes that had pictured forth a revival of the

German nationality under Prussian leadership. His main-

object, pursued under every difficulty, and seized with

energy on every favourable opportunity, was to dissociate

the policy of Berlin from that of St Petersburg and Vienna,

and to draw closer whatever bonds of common sentiment

or interest existed between the English and German com:
munities. He- was not tardy, therefore, in advising his

royal master in an anti-Russian sense when the Crimean
war began. As had so often been the case, the king's

understanding went along with much that Bunsen wrote,

and hopes were entertained that a Prussian participation in

the war, containing the threat of an invasioa of the north-

western frontier of Russia, would forfio that country into

compliance with the demands of the Western powers. But
traditional policy Rgain prevailed, mixed with the king's

unconquerable averoion to Napoleon III., and his grow-

ing mistrust of Lord Palmerston's political principles.

The alliance of the Western powers was declined, Prussia

preserved towards her E;istern neighbour what is techni-

cally called a " benevolent neutrality," and the king

accepted Bunsen's proffered resignation of his post a»

minister in London in April 1854.

The remaining years of Bunsen's life were spent ii.

almost unbroken literary labours, first at a villa oi: the

banks of the Neckar, near Heidelberg, and at the last in

Bonn. In the politics of the day his interest was as keen

as ever, and readily did he give his advice when advice

was asked, as happened frequently on the part of the prince

and princess of Prussia then residing at Coblcntz, who
have since risen to the exalted position of emperor and

empress of Germany. But declining health determined

him not to enter the Prussian Lower House, in which a

scat was offered him by the liberal majority in the city of

Magdeburg.' Mvi Signs of the Tiviea, however, an elaborate

pai^phlet, published in 1856, acted like a first tnimpctcall
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against iL. aggressive demeanour of the reactionary clique,

who were utilizing, in the interests of despotism and
obscurantism, the horror of revolutionary outbreaks then
felt by the quiet middle classes of Germany. Its publica-

tion prepared the way, more perhaps than any other event,

for that rise of liberal opinion in Prussia which showed
its power in the next reign.

Twice only was Bunsen tempted away from his

Heidelberg retreat to show himself at Berlin,—once, at

the king's desire and as his guest, in September 1857, to

attend the meeting of the Evangelical Alliance, in the main
objects of which he sympathized as warmly as King
Frederick William IV. On that occasion, and after much
confidential intercourse, the two friends parted never to

meet agam on this side of the grave. One of the last

[iapers signed by the king before his mind gave way in

October of that year was that which raised Bunsen to the

rank of baron, and conferred upon him a life peerage. In

1858 the Regent (now Emperor) William having addressed

ft special request to Barou Bunsen not to fail him at the

opening of his first parliament, he took his seat in the

Upper House, and supported actively during a brief autumn
session, but without ever making a speech, the regent's new
cabinet, of which several of Bunsen's political and personal

friends were members. ,

Literary work was, however, the centre of his life

throughout that time. Two discoveries of ancient MSS.
which occurred during his stay in London, containing, the

one a shorter text of the Eputlts ,0/ St Ignatius, and the

other an unknown work On all the I/eresies, by Bishop
Hippolytus, had already given him an opportunity for

enlarging upon the history of the first centuries of the

Christian Church. He now concentrated all his efforts

upon producing a Bible translation with commentaries that

would open the sacred volumes afresh to the understanding

and the hearts of a generation gradually estranged from
them. Whilst this " BibU-work," was in preparation, and
to pave the way for its reception, he printed a book con-

sidered by many to contain his most matured thoughts,

under the title of God in History. The progress of man-
kind, he contends, marches parallel to the conception of

God formed within each nation by the highest exponents

of Its thought. At the same time he carried through the

press, ably assisted by Mr Birch the Egyptologist, the con-

cluding volumes of his work (published in English as well

as in German) Egypt's Place m Universal History—con-

taining a reconstruction of Egyptian chronology, together

with an attempt to determine the relation in which the

language and the religion of that country stand* to the

development of each among the more ancient non-Aryan
and Aryan races, between which ita curious civilization

seems to have formed a kind of connecting link. Those
who desire to know Bunsen's ideas on this subject may find

them most fully developed in two volumes published in

London before he quitted England

—

Outlines of the

I'laUisophy of Universal History as applied to Language
and Religion. It will be seen even from this brief outlino

that his " first love" had never lost its hold upon him, and
that the desire " to trace the firm path of God through
the stream of ages " continued his purpose for life.'

But asthma and all other concomitants of a malady
that had announced itself for years now began to disturb,

not the mental alacrity or the spirits of Bunsen himself,

butthe hopes of his family and those among his friends

who had imagined that he would be allowed to complete

th'e works undertaken. Ordered to spend his winters in a
more genial climate, he repaired to Cannes in 1858 and

' It maf be meDtioned that BuDseo cootributed the article Luther,
»ne of the finest biographiea of ti.e great T^'^rmerg to *)m eishth
•ditioD fvf the present work, 1857

1859, not without a lengthened VLsit to Paris, where he
revelled, as in younger days, in the contact with men oi

learning. In May 1860 he purchased a house in Bonn,
hoping against hope, pushing forward the publication oi

his Bibel-Werk, and even preparing lectures for students
upon those subjects which he had most at heart. But the
hand of death was upon him. He thanked God daily for
teaching him how to support pain at the close of a life so
eminently exempt from bodily suffering. And whenever,
in the closing weeks of his existence on earth, a relaxation
of asthma ensued, fervent prayer flowed from his lips,

powerful attestation of his religious belief, loving exhorta-
tion to those from whom he was soon to be removed.
Baron Bunsen died on November 28, 1860, and lies buried
in the churchyard of Bonn.^ot far from the grave of his
early friend and benefactor Niebuhr.

" Let us walk in the light of the Lord " (Isa. ii. 5) is

the text which Baroness Bunsen placed on his tomb. One
of his last requests having been that she would write down
recollections of their common life, she published his
Memoirs in 1808, which contain much of his Jirivate corre-
spondence. The German translation of these Memoirs has
added extracts from unpublished documents, throW-ing
a new light ijpon the political events in which he played a
part. Baron Humboldt's letters to Bunsen were printed
in 1869, and Ranke published in 1873 a large portion of
the correspondence that passed between King Frederick
William IV. and Bunsen. (g. v. b.)

BUNTING, a word of uncertain ongic, properly the
common English name of the bird called by Linnsus
Emberisa miliaria, but now used in a general sense for all

members of the family Emberisidce, which are closely

allied to the Finches {fringillida;), though, in Professor
Parker's opinion, to be easily distinguished therefrom—the
Embericid^E possessing w hat none of the Eringillidce do,
an additional pair of palatal bones, " palatomaxillaries."
It will probably follow from this diagnosis that some forms
of birds, particularly those of the New World, which have
hitherto been commonly assigned to the latter, really belong
to the former, and among them the genera Cardinalis and
Phrygilus. The additional palatal bones just named are
also found in several other peculiarly American families,

namely, Tanagridce, Icteridie, and Mniotiltida:—whence- it

may be perhaps inferred that the Emberiridce are of

Transatlantic origin. The Buntings generally may be also

outwardly distinguished from the Finches by their angular
gape, the posterior portion of which is greatly deflected ;

and most of the Old-World foons, together with some of

those of the New World, have a bony knob on the palate

—

a swollen out growth of the dentary edges of the bill.

Correlated with this peculiarity the maxilla usually has
the tomia sinuated, and is generally concave, and smaller
and narrower than the mandible, which is also concave to

receive the palatal knob. In most other respects the
Buntings greatly resemble the Finches, but their egg« are

generally distinguishable by the irregular hair-like markings
on the shell. In the British Islands by far the commonest
species of Bunting is the Yellow Hammer (E. cilrindla),

but the true Bunting (or Corn-Bunting, or Bunting-Lark,
as it is called in some districts) is a very well-known bird,

while the Reed-Bunting (E. schceniclus) frequents marshy
soils almost to the exclusion of the two former. In certain

localities in the south of England the CirlBunting (E.
cirlus) is also a resident ; and in winter vast flocks of the

Snow-Bunting (Plectrophanes nivalis), at once recognizable

by its pointed wings and elongated hind-claws, resort to

our shores and open grounds. This last is believed to

breed sparingly on the highest mountains of Scotland, but
the majority of the examples which visit us come from
northern regions, for it is a species which ia summer
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inhabits the whole circumpolar area, xns Ortolan {E.

hortulana), SO highly prized for its delicate flavour,

occasionally appears in England, but this island seems to

lie outside its proper range. On the continent of Europe,

in Africa, and throughout Asia, many other .species are

found, while in America the number belonging to the

family cannot at present be computed. As already

Btalqd, the beautiful and melodious Cardinal (Cardinalis

mrginianus), commonly called the Virginian Nightingale,

must be included in this family, as also the Bobolink

(Dolichonyx ort/zivnrus), a bird for sapidity perhaps

surpassing the far-famed Ortolan, and intimately con-

necting the Emberizidce with the Icleridae. Whether any

species of the family inhabit the Australian Region is as yet

doubtful, but it would seem possible that several genera of

Australian birds hitherto classed with the Fringillida: may
have to be assigned to the Emberizidce. (a. n.)

BUNTING, Jabez, D.D., a distinguished Wcsleyan

minister, who exerted an influence in his denomination

second only to that of John Wesley himself, wai born at

Manchester 13th May 1779, and died on the ICth June
1858. He was educated at the grammar school of his

native town. At the age of nineteen he began to preach,

and a year later (1799) he became a member of the Con-

ference. He continued in the active discharge of his

ministerial duties for upwards of fifty seven years—his

successive spheres of labour being Manchester, Liverpool,

and London. In 1834 he was appointed president of the

newly-founded Wesleyan theological college, and in this

position, which he held till bis death, he succeeded in

materially raising the standard of education among Wesleyan
ministers. He was four times chosen to be president of

the Conference, was repeatedly secretary of the " Legal

Hundred," and for eighteen years was secretary to the

Wesleyan Missionary Society. In these and other oflices

he found ample scope for that great natural sagacity and
power of administration which did so much for the

consohdation and extension of the Wesleyan denomination.

Dr Bunting was a popular preacher, and an effective plat-

form speaker. Two volumes of his sermons were published

posthumously in 1862. The first volume of a memoir, by
his son, appeared in 1860.

BUNYAN, John (1628-1688), the most popular religi-

ous writer in the Enghsh language, was born at Elstow,

about a mile from Bedford, in the year 1628. He may
be said to have been born a tinker. The tinkers then

formed a hereditary caste, which was held in no high
estimation. They were generally vagrants and pilferers,

and were often confounded with the gipsies, whom in truth

they nearly resembled. Bunyan's father was more respect-

able than most of the tribe. He had a fixed residence, and
was able to send bis son to a village school where reading

and writing were taught.

The years of John's boyhood were those during which
the Puritan spirit was in the highest vigour all over

England ; and nowhere had that spirit more influence

than in Bedfordshire. It is not wonderful, therefore, that

R lad to whom nature had given a powerful imagination

and sensibility which amounted to a disease, should have
been early haunted by religious terrors. Before he was
ten, his sports were interrupted by fits of remorse and
despair ; and his sleep was disturbed by dreams of fiends

trying to fly away with him. As he grew older, his

mental conflicts became still more violent. The strong
language in which ho described tbem has strangely misled
all his biographers except Mr Southcy. It has long been
an ordinary practice with pious writers to cite Bunyan as

an instance of the supernatural power of divine grace to
rascu© the human soul from the lowest depths of wicked-
usss. He is called in one book the most notorious of

profligates ; in zr.j^acr, the brand plucked from th«
burning. He is designated in Mr Ivimey's History of the.

Baptists as the depraved Bunyan, the wicked tinker of

Elstow. Mr Ryland, a man once of great note among the

dissenters, breaks out into the following rhapsody :

—" No
man of common sense and common integrity can deny that

Bunyan was a practical atheist, a worthless contemptible
infidel, a vile rebel to God and goodness, a common profli-

gate, a soul-despising, a soul-murdering, a soul-damning,
thoughtless wretch as could exist on the face of the earth.

Now be astonished, heavens, to eternity ! and wonder,
O earth and hell ! whUe time endures. Behold this very
man become a miracle of mercy, a mirror of wisdom,
goodness, holiness, truth, and love." But whoever takes

the trouble to examine the evidence will find that the

good men who wrote this had been deceived by a phrase-

ology which, as they had been hearing it and using it all

their lives, they ought to have understood better. There
cannot be a greater mistake than to infer from the strong

expressions in which a devout man bemoans his exceeding

sinfulness, that he has led a worse life than his neighbours.

Many excellent persons, whose moral character from •boy-

hood to old age has been free from any stain discernible

to their fellow-creatures, have, in their autobiographies

and diaries, applied to themselves, and doubtless with

sincerity, epithets as severe as could be applied to Titus

Oates or Mrs Brownrigg. It is quite certain ihat Bunyan
was, at eighteen, what, in any but the most austerely

puritanical circles, would have been considered as a young
man of singular gravity and innocence. Indeed, it may
be remarked that he, like many other penitents who, in

general terms, acknowledge themselves to have been the

worst of mankind, fired up, and stood vigorously on his

defence, whenever any particular charge was brought

against him by others. He declares, it is true, that he
had let loose the reins on the neck of his lusts, that he
had delighted in all transgressions against the divine law,

and that he had been the ringleader of the youth of Elstow

in all manner of vice. But when those who wished him
ill accused him of licentious amours, he called on God and
the angels to attest his purity. No woman, he said, in

heaven, earth, or hell, could charge him with having ever

made any improper advances to her. Not only had he
been strictly faithful to his wife ; but he had, even before

his marriage, been perfectly spotless. It does not appear

from his own confessions, or from the railings of his

enemies, that he ever was drunk ia his life. One bad
habit he contracted, that of using profane language ; but

he tells us that a single reproof cured him so effectually

that he never ofl'ended again. The worst that can be laid

to the charge of this poor youth, whom it has been the

f,ishion to represent as the most desperate of reprobates,

as a village Rochester, is, that he had a great Lking for

some diversions, quite harmless in themselves, but con-

demned by the rigid precisians among whom he lived, and
"for whose opinion he had a great respect. The four chief

sins of which he was guilty were dancing, ringing the bells of

the parish church, playing at tipcat, and reading the history

of Sir Bevis of Southampton. A rector of the school of

Laud would have held such a young man up to the whole

parish as a model. But Bunyan's notions of good and

evil had been learned in a very difl"erent school ; and be

was made miserable by the conflict between his tastes and

hb scruples.

^Vhen ho was about seventeen, the ordinary course of

his life was interrupted by an event which gave a lasting

colour to his thoughts. He enlisted in the Parliament-

ary army, and served during the decLave campaign of

1645. All that we know of his military career is, that,

at the si^e of Leicester, one of bis comrades, who had

I
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taken his post, was killed, by a shot from tho town.

Bunyan ever after considered himself ss having been

saved from death by the special interference of Providence.

It may be observed that his imagination was strongly

impressed by the glimpse which he had caught of the

pomp of war. To the last he loved to draw his illustra-

tions of sacred things from camps and fortresses, from

guns, drums, trumpets, flags of truce, and regiments

arrayed each under its own banner. His Greatheart, his

Captain Boanerges, and his Captain Credence are evidently

portraits, of jvhich the originals were among. those martial

saints who fought and expounded in Fairfax's army.

In a few months Bunyan returned home, and mariiiid.

His vrife had some pious relations, and brought him as her

only portion some pious books. And now his mind, excit-

able by nature, very imperfectly disciplined by education,

and exposed, without any protection, to the infectious

virulence of the enthusiasm which was then epidemic in

England, began to be fearfully disordered. In outward

things he soon became a strict Pharisee. He was constant in

attendance at prayers and sermons. His favourite amuse-

ments were, one after another, relinquished, though not

without many painful struggles. In the middle of a game
at tipcat he paused, and stood staring wildly upwards with

his stick in his hand. He had heard a voice asking him
whether he would leave his sins and go to heaven, or keep

his sins and go to hell ; and he had seen an awful coun-

tenance frowning on him from the sky. Tho odious vice

ef bell-ringing be renounced ; but he still for a time

ventured to go to the church tower and look on while

others pulled the ropes. But soon the thought struck him
that, if he persisted in such wickedness, the steeple would
fall on his head ; and he fled in terror from the accursed

place. To give up dancing on the village green was still

harder ; and some months elapsed before he had the forti-

tude to part with his darling sin. When this last sacrifice

had been made, he was, even when tried by the maxims
of that austere time, faultless. All Elstow talked of him
as an eminently pious youth. But his ovrn mind was
more unquiet than ever. Having nothing more to dj in

the way of visible reformation, yet finding in religion no

pleasures to supply the place of the juvenile amusements
which he had relinquished, he began to apprehend that he

lay under some special malediction ; and he was tormented

by a succession of fantasies which seemed likely to drive

him to suicide or to Bedlam.

At one time ho took it into his head that all persons of

Israelite blood would bo saved, and tried to make out that

he partook of that blood ; but his hopes were speedily

destroyed by his father, who seems to have had no ambi-

tion to be regarded as a Jew.

At another time TBunyan was disturbed by a strange

dilemma : "If I have not faith, I am lost ; if I have faith,

I can work miracles." He was tempted to cry to the

puddles between Elstow and Bedford, "Be ye dry," and
to stake his eternal hopes on the event.

Then he took up a notion that the day of grace for

Bedford and the neighbouring villages was past ; that all

who were to bo saved in that part of England were already

converted ; and that be had begun to pray and strive some
months too late.

Then he was harassed by doubts whether the Turks
were not in the right, and the Christians in the wrong.

Then he was troubled by a maniacal impulse which
prompted him to pray to the trees, to a broomstick, to

the parish bull. As yet, however, he was only entering

the valley of the shadow of death. Soon the darkness

grew thicker. Hideous forms floated before him. Sounds
of cursing and wailing were in his ears. His way ran

through steacb and fire, close to the mouth of the bottom-

less pit. He began to be haunted by a strange curiosity

about the unpardonable sin, and by a morbid longing to

commit it. But the most frightful of all the forms which
his disease took was a propensity to utter blasphemy, and
especially to renounce his share in the benefits of the
redemptaoD Night and day, in bed, at table, at work,
evU spirits, as he imagined, were repeating close to his
ear the words, "Sell him, sell him." He struck at the
hobgoblins ; be pushed them from him ; but still they
were ever at his side. He cried out in answer to them,
hour after hour, "Never, never; not for thousands of
worlds; not for thousands." At length, worn out by this

long agony, he sufl'ered the fatal words to escape him,
"Let him go if he will." Then his misery became more
fearful than ever. He had done what could not be for-

given. He had forfeited his part of the great sacrifice.

Like Esau, he had sold his birthright ; and there was no
longer any place for repentance. "None," he afterwards
wrote, "knows the terrors of those days but myself." He
has described his sufferings with singular energy, sym-
plicity, and pathos. He envied the brutes ; he envied the
very stones on the street, and the tiles on the houses.

The sun seemed to withhold its light and warmth from
him. His body, though cast in a sturdy mould, and
though still in the highest vigour of youth, trembled
whole days together with the fear of death and judgment.
He fancied that this trembling was the sign set on the

worst reprobates, the sign which God had put on Cain.

The unhappy man's emotion destroyed his power of diges-

tion. He had such pains that he expected to burst

asunder like Judas, whom he regarded as his prototype.

Neither the books which Bunyan road, nor the advisers

whom he consulted, were likely to do much good in a case

like his. His small library had received a most unseason-

able addition, the account of the lamentable end of Francis

Spira. One ancient man of high repute for piety, whom
the sufferer consulted, gave an opinion which might well

have produced fatal consequences. "I am afraid," said

Bunyan, "that I have committed the sin against the Holy
Ghost." "Indeed," said the old fanatic, "I am afraid that

you have."

At length the clouds broke ; the light became clearer

and clearer ; and the enthusiast who had imagined that

he was branded with the mark of the first murderer, and
destined to the end of the arch-traitor, enjoyed peace and
a cheerful confidence in the mercy of God. Years elapsed,

however, before his nerves, which had been so perilously

overstrained, recovered their tone. AVhen he had j'oined

a Baptist society at Bedford, and was for the first tunc atl-

nutted to partake of the cucharist, it was with difficulty

that he could refrain from imprecating destruction on

his brethren while the cup was passing from hand to hand.

After he had been some time a member of the congregation,

he began to preach ; and his sermons produced a powerful

effect. He was indeed illiterate ; but ho spoke to

illileiate men. The severe training through which he had
passed had given him such an expenniental knowledge of

all the modes of religious onelancholy as he could never

have gathered from books ; and his vigorous genius,

animated by a fervent spirit of devotion, enabled him not

only to exercise a great influence over the vulgar, tut even

to extort the half-contemptuous admiration of scLolars.

Yet It was long before he ceased to be tormented by an

impulse which urged hira to utter words of horrible

impiety in the pulpit.

Counter-irritants are oi as great use in moral as io

physical diseases. It should seem that Bunyan was

finally relieved from the internal sufferings which had
embittered his life by sharp persecution from without.

He had been five years a preacher, when the Restoration
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put It ni tne power of the Cavalier gentlemen and

clergymen all over the country to oppreaa the dissenters
;

and, of all the dissenters whose history is known to us,

he was perhaps the most hardly treated. In November
1660 he was flung into Bedford jail . and there he

remained. *ith some intervals of partial and precarious

liberty, duriiig twelve years His persenutora tried to

extort from liim a promise that he would abstain from

preaching , but he was convinced that he was divinely

set apart a.nd commissioned to be a teacher of righteous-

ness, and he was fullv determined to obey God rathqr

than man. He was bruuglit before several tribunals,

lauglied at, caressed, reviled, menaced but in vain. He
was facetiously told that he was quite ngbt in thinking

that he ought not to hide his gift , but that his real gift

was skill in repairing old kettles He was com-

pared to Alexander the coppersmith. He was told

that if he would give up preaching he should be

instantly liberated. He was warned that if he per-

sisted in disobeying the law he would be liable to

banishment, and that if h? were found in England after

B certain time his neck would be stretched. His answer

was, " If you let me out to-day, I will preach again to-

morrow." Year after year he lay patiently in a dungeon,

compared with which the worst prison now to be found in

the island is a palace. His fortitude is the more extra-

ordinary because his domestic feelings were unusually

strong. Indeed, he was considered by his stern brethren as

eomewhat too fond and indulgent a parent. He had several

small children, and among tliein a daughtei" who was blind,

and whom he loved with peculiar tenderness. He could

cot, he said, bear even to let the wind. blow on her; and
now she must suffer cold and hunger , she must beg , she

must be beaten , "yet," he added, " I must. I must do it"

While he lay in prison, he could do nothing in the way of

his old trade for the support of his family. He determined,

therefore, to take up a new trade. He learned to make
long-tagged thread laces , and many thousands of these

articles were furnished by limi to the hawkers. While bis

hands were thus busied be had other employments for his

mind and his lips. He gave religious instruction to his

fello.w-captives, and formed from among them a little flock,

of which he was hiD>self the pastor. He studied inde-

fatigably the few books which he possessed. His two chief

companions were the Bible and Fox's Book of Martyra.

His knowledge of the Bible was such that he might have

been called a living concordance ; and on the margin of

his copy of the Book of Martyrs are still legible the ill

opelt lines of doggrel in which he expressed his reverence

for the brave sufferers, and his implacable «nmity to the

mystical Babylon.

At length he began to write, and though it was some
time before he discovered where his strength lay. his

writings were not unsuccessful. They were coarse, indeed,

but they showed a keen mother wit, a great command of

the homely mother tongue, an intimate knowledge of the

English Bible, ahd a vast and dearly bought spiritual

experience. They therefore, when the corrector of the

press had improved the syntax and the spelling, wero well

received by the humbler class of dissenters.

Much of Bunyan's time was spent in controversy. He
"rote sharjjly against the Quakers, whom he seems
always to have held in utter abhorrence. It is, however,

a remarkable fact that he adopted one of their peculiar

fashions , his practice was to write, not November or

December, but eleventh month and twelfth month.
He wrote against the liturgy of the Church of England.

No two things, according to bim, had less affinity than the

form of pr.iyer and the spirit of prayer. Those, he said

w-,> much point, who have most of the spirit of prayer

are all to be found in jaii ; »au toobo v<QO have most
zeal for the form of prayer are all to be found at the alehousti

The doctnnal Articles, on the other hand, he warmly
praised, and defended against some Arminian clergy-

men who had signed them. The most acrimonious of aU
his works is his answer to Edward Fowler, afterwards

bishop of Gloucester, an excellent man, but not free from

the taint of Pelagianism.

Bunyan had also a dispute wjth some of the chiefs of

the sect to which he belonged He doubtless

held with perfect smcenty the distinguishing tenet of

that sect, but he did not consider that tenet as one of

high importance, and willingly joined in communion witt

pious Presbyterians and Independents. The stemei

Baptists, therefore, loudly pronounced him a false brother.

A controversy arose which long survived the original

combatants. In our own time the cause which Bunyan
had defended with rude logic and rhetoric against Kiffin

and Danvers was pleaded by Robert Hall with an

ingenuity and eloquence such as no polemical writer has

ever surpassed.

During the years which immediately followed the

Restoration, Bunyan's confinement seems to have been

strict. But as the passions of IGGO cooled, as the hatred

with which the Puritans had been regarded while their

reign was recent gave place to pity, he was less and less

harshly treated. The distress of his family, and his own
patience, courage, and piety, softened the hearts of his

persecutors. Like his own Christian in the cage, he found

protectors even among the crowd at Vanity Fair The
bishop of the diocese, Dr Barlow, is said to have

interceded for him. At length the prisoner was suffered

to pass most of his time beyond the walls of the jail, on

condition, as it should seem, that he remained within the

town of Bedford.

He owed his complete liberation to one of the worst

acts of one of the worst governments that England has

ever seen. In 1671 the Cabal was in power Charles

II. had concluded the treaty by which he bound himself

to set np the Romans Catholic religion in England. The
first step which he took towards that end was to annul,

by an unconstitutional exercise of his prerogative, all the

penal statutes against the Roman Catholics , and m order

to disguise his real design, he annulled at the same time

the penal statutes against Protestant Nonconformists.

Bunyan was consequently set at large. In the first

warmth of his gratitude he published a tract, in which he

compared Charles to that humane and generous Persian

king, who, though not himself blessed with the light of the

true religion, favoured the chosen people, and permitted

them, after years of captivity, to rebuild their beloved

temple. To candid men, who consider how much
Bunyan had suffered, and how little he could guess the

secret designs of t.ie court, the unsuspicious thankfulness

with which he accepted the precious boon of freedom
will not appear to .-equire any apology.

Before he left his prison he had begun the book which

has made his name immortal. The Iiistory of that book
13 remarkable. The author was, as he tells us, writing a

treatise, in which he had occasion to speak of the stages

of the Christian progress. He compared that progress, as

many others had compared it, to a pilgrimage. Soon
his quick wit discovered innumerable points of similarity

which had escaped his predecessors. Images came crowd-

ing on his mind faster than he could put them Into words,

quagmires and pits, steep hills, dark and horrible glens.

soft vales, sunny pastures, a gloomy castle, of which tho

courtyard was strewn with the skulls and bones of murdered
prisoners, a town all bustle and splendour, like LondoD OD

the Lord Mayor's Day, aud tho narrow path, straight as a
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'ruia Aould make it, running on up hill and down hill,

tnrough city and through wilderness, to the Black Eiver

and the Shining Gate. He had found out, as most people

would have said, by accident, as he would doubtless have

said, by the guidance of Providence, where his powers lay.

He had no suspicion, indeed, that he was producing a

masterpiece. He could not guess what place his allegory

would occupy in English literature ; for of English litera-

ture he knew nothing. Those who suppose him to have

studied the Faery Queen might easily be confuted, if this

were the proper place for a detailed examination of the

passages in which the two allegories have been thought to

resemble each other. The only work of fiction, in all pro-

bability, with which he could compare his Pilgrim was

his old favourite, the legend of Sir Bevis of Southampton.

He would have thought it a sin to borrow any time from

the serious business of his life from his expositions, his

controversies, and his lace tags,' for the purpose of amusing

himself with what he considered merely as a trifle. It

was only, he assures us, at spare moments that he returned

to the House Beautiful, the Delectable Mountains, and

the Enchanted Ground. He had no assistance. Nobody
but himself saw a line till the whole was complete. He
then consulted his pious friends. Some were pleased.

Others were much scandalized. Ft was a vain story, a

mere romance, about giants, and lions, and goblins, and

w.^rrlor8, sometimes fighting with monsters, and sometimes

regaled by fair ladies in stately palaces. The loose

atheistical wits at Will's might write such stuff to divert

the painted Jezebels of the court ; but did it become a

minister of the gospel to copy the evil fashions of the

world ? There had been a time when the cant of such

fools would have made Bunyan miserable. But that time

was past , and his mind was now in a firm and healthy

Btate. He saw that in employing fiction to make truth

clear and goodness attractive, he was only following the

example which every Christian ought to propose to him-

self ; and he determined to print.

The Pilgnm's Progress stole silently into the world.

Not a single copy of the first edition is known to be in

existence.' The year of publication has not been ascer-

tained. It is probable that during some months the

little volume circulated only among poor and obscure

sectaries. But soon the irresistible charm of a book which

gratified the imagination of the reader with all the action

and scenery of a fairy tale, which exercised his ingenuity

by setting him to discover a multitude of curious analo-

gies, which interested his feelings for human beings, frail

like himself, and struggling with temptations from within

and from without, which every moment drew a smile from

him by some stroke of quaint yet simple pleasantry, and
nevertheless left on his mind a sentiment of reverence for

God and of sympathy for man, began to produce its effect.

In puritanical circles, from which plays and novels were

strictly excludedi that effect was such as no work of genius,

though it were superior to the Iliad, to Don Quixote, or to

Olhello, can ever produce on a mind accustomed to indulge

.n literary luxury. In 1678 came forth a second edition

with additions , and then the demand became immense.
In the four following years the book was reprinted six

limes. The eighth edition, which contains the last im-

provements made by the author, was published in 1682,

the ninth in 16§4, the tenth id 1685. The help of the

engraver had early been called iq , and tens of thousands
of children looked with terror and delight on execrable

copperplates, which represented Christian thrusting his

sword into ApoUyon, or writhing in the grasp of Giant
Despair. In Scotland, and in some of the colonies, the

* A copy has been discovered in very r4c«at timea, and a fac-simile

ncnat of it was published in 187S.
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Pilgrim was even more popular than in his native country.

Bunyan has told us, with very pardonable vanity, that la

New England his dream was the daily subject of the con-

versation of thousands, and was thought worthy to appe.-ii

in the most superb binding. He had numerous admireic

in Holland, and among the Huguenots of France. Witi.

the pleasures, however, he experienced some of the pains

of eminence. Knavish booksellers put forth volumes

of trash under his name, and envious scribblers main-

tained It to be impossible that the poor ignorant tinkjr

should really be the author of the book which was callea

his.

He took the best way to confound both those who counter-

feited him and those who slandered him. He continued to

work the gold-tield which he had discovered, and to draw
from it new treasures, not indeed with quite such ease and iu

quite such abundance as when the precious soil was stilt

virgin, but yet with success, which left all competition far

behind. In 1684 appeared the second part of the Pilijrim'i

Progress. It was soon followed by the Holy War, which if

the Pilgrim's Progress did not exist, would be the best

allegory that ever was written.

Bunyan's place in society was now very different from
what it had been. There had been a lime when many
dissenting ministers, who could talk Latin ajid read Oreeii,

had affected to treat him with scorn. But his fame anu
influence now far exceeded theirs. He had bo great an
authority among the Baptists that he was popularly called

Bishop Bunyan. His episcopal visitations were annual
From Bedford he rode every year to London, and preacliea

there to large and attentive congregations. From Londo;:

he went his circuit through the country, animating tho

zeal of his brethren, collecting and distributing alms, and
making up quarrels. The magistrates seem in general to

have given hiin little trouble. But there is reason to

believe that, in the year 1G85, he was in some danger of

again occupying his old quarters in Bedford jail. In that

year the rash and wicked enterprise of Monmouth gave

the Government a pretext for prosecuting the nonconfor-

mists , and scarcely one eminent divine of the Presbyteiiau

Independent, or Baptist persuasion remained unmolesteo.

Baxter was in prison ; Howe was driven into exile : Henry
was arrested. Two eminent Baptists, with whom Bunyaa
had been engaged in controversy, were in great peril and
distress. Danvers was in danger of being hanged , and
Kiflin's grandsons were actually hanged. The traditiou

is that, during those evil days, Bunyan was forced *u

disguise himself as a waggoner, and that he preached to

his congregation at Bedford in a smock-frock, with a carl-

whip in his hand. But soon a great change took place.

James the Second was at open war with the church,

and found it necessary to court the dissenters. Some .of

the creatures of tho Government tried to secure the aid of

Bunyan. They probably knew that he had written in praise

of the indulgence of 1672, and therefore hoped thut Tie

might be equally pleased with the indulgence of 1087. But
fifteen years of thought, observation, and commerce with (he

world had made him wiser. Nor were tho cases exactly

parallel. Charles was a professed Protestant; James was a
professed Papist. The object of Charles's indulgence was
disguised; the object of James's indulgence was patent.

Bunyan was not deceived. He exhorted his hearers to

prepare themselves by fasting and prayer for the danger
which menaced their civil and religious liberties, and refused

even to speak to the courtier who tame down to remodel the

corporation of Bedford, and who, as was supposed, had it in

charge to offer some municipal dignity to the bishop of

the Baptists.

Bunyan did not live to see the Revolution. In the
summer of 1688 he undertook to plead the causa of a son
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with an angry .„...„., .luj a^ length prevailed on the old

man not to disinherit the young one. This good work

cost the benevolent intercessor his life. He had to ride

through heavy rain. He came drenched to his lodgings

on Snow Hill, was seized with a violent fever, and died

in a few days (August 31). He was buried in Bunhill

Fields ; and the spot where he lies is still regarded by the

Nonconformists with a feeling which seems scarcely in

harmony with the stern spirit of their theology. Many
Puritans, to whom the respect paid by Roman Catholics to

the reliques and tombs of saints seemed childish or sinful,

are said to have begged with their dying breath that. their

coffins might be placed as near as possible to the coffin of

the author of the Pilgrim's Progress.

The fame of Bunyan during his life, and during the

i-entury .which followed his death, was indeed great,

^ut waa almost entirely confined to religious families of

the middle and lower classes. Very seldom was he during

*hat time mentioned with respect by any writer of great

literary eminence. Young coupled his prose with the

poetry of the wretched D'Urfey. In the Spiritual Quixote,

the adventures of Christian are ranked with those of

•fack the Giant-Killer and John Hickathrift. Cowper

ventured to praise the great allegorist, but did not venture

to name him. It is a significant circumstance that, till

a recent period, all the numerous editions of the Pilgrim's

Progress were evidently meant for the cottage and the

servant's hall. The paper, the printing, the plates, were

all of the meanest description. In general, when the

eoucated minority and the common people differ about the

merit of a book, the opinion of the educated minority

hnally prevails. The Pilgrim's Progress is perhaps the

only book about which, after the lapse of h hundred years,

the educated minority has come over to the opinion of the

common people.

The attempts which have been made to improve and to

imitate this book are not to be numbered. It has been

done into verse j it has been done into modern English.

The Pilgrimage of Tender Conscience, the Pilgrimage of

Good Intent, the Pilgrimage of Seek Truth, the Pilgrimage

of Theophilus, the Infant Pilgrim, the Hindoo Pilgrim,

are among the many feeble copies of fhe great original.

But the peculiar glory of Bunyan is that those who most

hated his -doctrines have tried to borrow the help of his

genius. A Catholic version of his parable may be seen

with the head of the virgin in the title-page. On the

other hand, those Antinomians for whom his Calvinism

13 not strong enough, may study the Pilgrimage of

Hephzibah, in which nothing will be found which can

be construed into an admission of free agency and

universal redemption. But the most extraordinary of

all the acts of Vandalism by which a fine work of Lit was

ever defaced waa committed so late as the year 1853.

It was determined to tr3,nsform the Pilgrim's Progress.

inw a Tractarian book. The task was not easy ; for it

was necessary to make two sacraments the most prominent

obiects in the allegory, and of all Christian theologians,

avowed Quakers excepted, Bunyan was the one in whose

system the sacraments held the least prominent place.

However, the Wicket Gato became a type of Baptism, and

the House Beautiful of the Eucharist. The effect of this

change is such as assuredly the ingenious person who
made it never contemplated. For, as not a single pilgrim

passes through the Wicket' Gate in infancy, and as

Faithful hurries past the House Beautiful without stopping,

the lesson which the fable in .its altered shape teaches,

is that none but adults ought to be baptized, and that the

Eucharist may safely bo neglected. Nobody would have

discovered from the original Pilgrim's Progress that the

author was not a Paedobaptist To turn his book into a

book against Psdobaptism. was an achievement reserved

for an Anglo-Catholic divine. Such blunders must neces-

sarily be committed by every man who mutilates parts

of a great work, without taking a comprehensive view of

the whole. (m.)

Bunyan'a works were first published in a collected Xorm in 1692
(2 vols, folio). Of more recent editions, one of the best is that by
George Offor (3 vols. 8vo, 1853) Tho Pilgrim's Progress has
probably passed through a larger number of editions than any other
book except the Bible. Southey's edition (1830) contains a life of
Bunyan, which was afterwards (1839) published separately.

BUNZLAU (1.), the chief town of a circle in the

government of Liegnitz in Prussian Silesia, on the right

bank of the Bober, about 27 miles from the city of Liegnitz

by the Berlin and Breslau RaUway, which crosses the river

.by a noble viaduct. The older part of the town is still

surrounded with fortifications. Its public institutions

comprise a gymnasium, a normal college, an orphan asylum,

and the provincial lunatic asylum The house is shown
where Opitz was born in 1597, and in the market-place is

a castriron obelisk to field-marshal Kutusoff. ' The Bunzlau
pottery is famous ; woollen and linen cloth are manu-
factured, and there is a considerable trade in grain and
cattle. Bunzlau (Boleslavia) received its name in the 12th

century from Duke Boleslas, who separated it from. the
duchy of Glogau. Its importance was increased by
numerous privileges and the possession of extensive mining
works. It was frequently captured and recaptured in the

wars of the 17th century, and in 1739 was completely

destroyed by fire. In 1813 it was the scene of a battle be-

tween the French and the Allies. Populationic 1871,8812.
BUNZLAU (2.), the chief town of a circle in Bohemia,

on the left bank of the Iser, in 50° 25' N. lat. and 14" 54'

E. long. It has a town-house and castle, supposed to have

been built in the 10th century—which is now used as

barracks,—a military hospital, a Piaristic college, and a
gymnasium. Its manufactures include cotton, woollen,

and linen cloth, leather, and soap. Bunzlau is frequently

called Jung Bunzlau to distinguish it from Alt Bunzlau, a'

village on the Elbe. Population (18C0), 8695.

BUONAFEDE, Appiano (1716-1793), an Italian writer]

on philosophy and social economy, was born at Comachio,

in Ferrara, in 1716. He became professor of theglogy aC

Naples in 17-10, and entering the religious body of tha

Celestines in 1734, rose gradually to be general of the

order. He died at Rome in 1793. His principal works,

generally published under the assumed title of Agatopisto

Cromaziuno, are on the history of philosophy, Delia Istoria

e delle Indole di ogni Filosofia, 7 vols., 1772, seq. ; and
Delia Restaurazione di cgnt Filosofia ne* Secoli xvi., xvii.,

xviii., 3 vols., 1789 (which has been translated into German
by Heydenreich). The second of these is of great import?

ance for the estimation of the Italian philosophers of tha

16th century. His other works are Istoria critica <

filosofica del suicidio, 1761 ; Delle conquiste celebri esaminate

col naturale dirilto delle genti, 1763; Storia critica del

moderno diritto di natura e delle genti, 1789 ; and a few
poems and dramas.

BUONARROTI See Michel Amoelo.
BUOY, a floating body used as a means of denoting

any desired spot in a river, channel, or other place fre-

quented by shipping. Buoys are made of various shapes

and material, such as a small log of wood 6 or 8 inches

diameter and about twice that length, an ordinary cask,

or a special structure cither of iron or wood, varying in

strength, shape, and size'according to the duty it is required

to perform. Before an anchor is let go, a buoy is generally

attached to it, the length of the buoy-rope being slightly

greater than the depth of water at high tide. This is don*
that if for any reason it should become necessary to slip tho

cable, both anchor and cable may be afterwards rccoransf
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the mora readily, their position being denoted by the buoy,
and also because it 13 of service to know the position 6f

jthe anchor before attempting to weigh it.! The buoys most
commonly used for this purpose are of the shape of two
cones brought together at their bases, and are made of

sheet iron, usually galvanized ; they are called N'un-buoye.

Mooring-bnoys are placed in convenient pnsitions so that

ships may make fast to them instead of dropping their

anchors, and are generally provided with large ring and
eye bol'.e for this purpose. Such buoys are usually of a
cylindrical shape, and are made either of iron or js'ood.

They must have suliicient buoyancy to support the weight

of a cable of the required strength for the size of ship it is

intended to moor, and at the same time be high enough

out of the water to make themselves conspicuous... One of

the largest and most approved mooring buoys recently

made consisted of a cylinder 9 feet long and 6 feet 9

inches diameter, the edges of the .ends being rounded off

;

it was made of iron plates | iJich thick, and was divided

into two water-tight compartments by an iron Hat passing

through the axis of the cylinder ; a watertight iron trunk

was fitted, passing through the buoy at the centre, at right

angles to the flat, for the cable to go through, so that it

might be secured on the upper surface of the buoy.

Buoys are also used to mark the positions of sands

and shoals. A usual sha[;e given to them in rivers and
sheltered places is that of a frustum of a cone, the smaller

end being placed downwards, and the name of the buoy—

a

name which indicates the shoal it marks—being painted in

largo letters on the upper end. In more exposed positions

the buoys have to be larger and stronger, and are usually

made of an egg-shape flattened at the bottom. The largest

and most approved are made of iron plates J inch and ^
inch thick, with a smaller buoy of similar shape, built

within the larger one, so as to divide it into two water-

tight compartments. ' The advantage of the division in

this case, and in the case of the mooring buoy described

above, is, that the buoy is less liable to be sunk by collision

with passing vessels, since if one compartment is damaged
the other has sufficient buoyancy to float the whole. The
largest of these buoys are about 15 feet 6 iuches high, and
10 feet diameter at the widest part, the inner buoy being

9 feet high and 8 feet diameter.

A bell which is frequently placed on a buoy is of great

service at night or in foggy weather, the motion of the buoy
as It IS tossed about by the waves causing the bell to ring.

BUPA1.US AND ATHEKIS, Greek sculptors, about

540 B.C., lived in the island of Chios, which at that time

had a school of sculptors who had acquired some celebrity

by their works in marble, which material they had intro-

duced as a substitute for the bronze and wood previously

employed for sculpture. Bupalus was the more celebrated

ol the two brothers. Their father was Archermus, also a

»\;iilptor ; and it seems from the few notices of their works
which exist, that they produced only draped figures, from
wbich It is inferred that their art had not yet advanced to

r.tie study of the human figure itself. The Graces, who
uffc now only known as nude figures, were represented as

Iraped by Bupalus for the Temple of Nemesis in Smyrna.
He 13 said alsu to have made a figure of Tyche (Fortune)

lor that town. "'They worked apparently only for the toii'ns

in Asia filinor ^Pd the Greek islands. Yet Pliny (Nat.

Hist, sxxvi, 11) Buya that scuiptures from their hands were
to be seen in the pediment of the temple of Apollo on
the Pahituie at Kome, whither they had been brought by
Augustus, who seems to hdve had a taste for early Greek
work. ^ But if this is true, and if the figures at all fitted

into the peculiar space of a temple pediment, it would follow
* hat they had originally been designed for a similar, purpose,

and that, therefore, these early artists were able to produce

figures for architectural decoraticn, which hardly seems
probable. There is a story that Bupalus had made a
caricature portrait of the poet Hipponax, who was known
for his ugliness, and that the poet replied by some verses,

the sting of which caused the sculptor to hang himself.

BUPHONIA, called also Diipolijl a religious festival

held on the 11th of the month Skirophorion (July) at?

Athens, when the very ancient ceremony was gone through
of sacrificing an ox to Zeus, under the following circum-
stances.—The OS was driven forward to the altar, on which
grain was spread, by members of the family of the Kentriadae,

ou whom this duty devolved hereditarily (keiTpoi', from
which the name is derived, means a goad). When it began
to eat, one of the family of the Thaulonidae advanced with
an axe, slew the ox, then immediately threw away the axe,

and fled. The axe was now carried before the court of the
Prytaneum (see At.eopagus), and there charged with
having caused the death of the ox, for which it was thrown
into the sea. Meantime the sacrifice of the ox was accepted
in the usual manner.

BURCKHARDT, John Ludwio (1784-1817), a cele."]

brated Swiss traveller, was born at Kirchgarten, near
Lausanne, November 24, 17S4. After studying at Leipsic
and Gottingen he visited England in the summer of 1806,
carrying a letter of introduction from the celebrated

Blunienbach to Sir Joseph Banks, who, with the other
members of the African Association, accepted his offer to

explore the interior of Africa. After studying in London
and Cambridge, and inuring himself to all kinds of hardships

and privations, he left England in April 1809 for Malta,

whence he prQcecded,in the following October, to Aleppo. In
order that he might acquire Arabic thoroughly he disguised

himself as a Mussulman, under the name of Sheik Ibrahim
Ibn Abdallah ; and, after two years passed in that part of

Asia, he had so mastered the language as not to be distin-

guished from the natives, and bad acquired such accurate

knowledge of the contents of the Koran, and of the com-
mentaries upon its religion.and laws, that after a critical

examination the most learned Mussulmans entertained no
doubt of his being really what he professed to be, a learned

doctor of their law. During his residence in Syria ha
visited Palmyra, Damascus, Lebanon, and thence repaired

to Cairo with the intention of joining a caravan, and
travelling to Fezzau, in the north of Africa. In 1812,
whilst waiting for the departure of the caravan, he under-

took a journey to the Nile, as far up as Mahass; and then,

in the character of a poor Syrian merchant, he made a

journey through the Nubian desert which Bruce had
traversed, passing by Berber and Shendy to Suakin, on

the Red Sea, whence he performed the pilgrimage to Mecca
by way of Jiddah. After enduring privations and sufferings

of the severest kind, he returned to Cairo in a state

of great exhaustion ; but in the spring of 1816 he travelled

to mount Sinai, whence he returned to Cairo in June, and
there made preparations forhis intended journey to Fezzan,

and exploration of the sources of the Niger. Several

hindrances prevented his prosecuting this intention, and

finally, in April 1817, when the long expected caravau

prepared to depart, he was seized with an illness of which

he died in October. He had from time to time carefully

transmitted to England his journals and remarks, and u

very copious series of letters, so that nothing which appeared

to him to be interesting in the various journeys he mada
has been lost. He bequeathed his collection of 800 vols,

of Oriental MSS. to the library Of Cambridge university.

Hi3 works were. Travels in Nubia, 1819 ; Travels in Syria and
the Holy Land, 1822 ; Travels in Arabia, 1829 ; Notes m (hi

Bedouins and lyahabys, 1830 ; Arabic Proverbs, 1830. . 4

BTJRDER, Geoboe, one of the founders of the London
Mis-Monary Society, was born in London, June (5, 1752,
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and died there May 29, 1832. He was pastor of the

Independent church nt Lancaster from 1778 to 1783.

Afterwards, he was for twenty years minister of the West
Orchard chapel at Coventry. At the end of this penod
he removed to London, where for twenty-nine years he
officiated at the Fetter Lane chapel For many years he
performed gratuitously the duties of secret?.ry to the London
Missionary Society, and edited, with i_uch success, the

Evangelical Magazine He is chiefly remembered now as

the author of the Village Sermons, which appeared at

intervals from 1799 to 1812, and were at last completed
in SIX volumes. They have had an extraordinarily wide
circulation, and have passed through numerous editions

He edited many works,—among others the Pilgrim's

Progress, CoUings's Weaver's Pocket-book, or Weaving Spiritu-

ilized, and Henry s Bible with Improvements

BURDETT, Sir Fkaxcis (1770-18U), Baronet, was
born on the 25th of January 1770 The rudiments of his

education he received at Westminster school, whence he
removed in due time to Oxford He did not wait to

graduate at that university, but in 1790 set out on a Con-
tinental tour, in the course of which he became strongly

imbued with the revolutionary pnnciples then dominant in

France and other countnes. On his return to England in

1793 he married the youngest daughter of Thomas Coutts,

a London banker, with whom he received a large fortune.

In 1796, through the influence of the duke of Newcastle,

he was chosen M P for Boroughbndge, on which occasion

he had as colleague John Scott, afterwa ds Lord Eldon.

In 1797 he succeeded his grandfather in the baronetcy,

his father and elder brother having predeceased hun At
the outset of his political career he was a zealous supporter
of ultra-liberal measures In 1802. after a protracted

contest, he was elected M.P for Middlesex, in opposition

to the former member, Mr Mainwaring The election,

however, was declared void, and in the subsequent canvass

he was defeated In 1806 he again stood for Middlesex
and was again defeated, but when he stood for Westminster
in the same year he was elected by a large majority In

March 1810 he wrote a letter to his constituents, denying
the right o* Government to commit for libel, as they had
recently done. This letter was brought under the notice

of the House, and the speaker issued a warrant fot the

committal of Sir Francis to the Tower The baronet, how-
ever, disputed the nght of the House, and had to be
removed from his own residence by force There w,-is some
collision in consequence between the military and the

populace who were devoted to Sir Francis At the pro-

rogation of parliament he was released, and lost no time
in prosecuting the Speaker and the Sergeant-at-arms. but

without success On the occasion of the Manchester riots

in 1819 he wrote a letter to his constituents, for which
he was tried for libel, found guilty, -and condemned to

three months' imprisonment, and to pay a fine of £1000
In 1837 he ceased to represent Westminster, and when he
was returned for North Wiltshire he joined the Conserva-
tive party, which he supported during the remainder of his

political career He died January 23. 1844
BURO, a town of Prussian Saxony, on the River Ihl^

ind on the railway from Berlin to Magdeburg. 14 miles
N.E. of the latter It has long been noted for its woollen
aaanufactures, which afford employment to a great part of

its population. The town formorly belonged to the
Querfurl principality, but was ceded to Brandenburg in

1687. It owes its prosperity to the large influx of

industrious French, Palatinate, and Walloon refugees,
which tflok place in the end of the 17 th century Popula-
tion in 1871, 16,184

BURGAGE IS a form of tenure, both m England and
Scotland, applicable to the properly connected with the

old municipal corporations and their pnvileges. The teriB

13 of less practical importance in the EugUih than in tba
Scottish system, where it still holds an important place in

the practice of conveyancing, real property being there
generally divided into feudal-holding and burgage-holding.

It Ls usual to speak of the English burgage-tenure a^ a rehc
of Saxon freedom resisting the shock of the Norman con-

quest and Its feudalism, but it is perhaps more correct to
consider u a local feature of that general exemption from
feudality enjoyed by the municipta as a relic of their

ancient Roman constitution The reason for the system
preserving its specifically distinct form in Scottish convey-
ancing IS because burgage-holding was an exception to the

system of submfeiidation which remained prevalent in

Scotland when it was suppressed in England. While
other vassals might hold of a graduated hierarchy of

overlords up to the crown, the burgess always held directly

of the sovereign. It is curious that while in England the
burgage-tenure was deemed a species of soccage. to distin-

guish It from the military hdldings. in Scotland it was
strictly a military holding, by the service of watching and
warding for the defence of the burgh In England the
franchises enjoyed by burgesses, freemen, and other con-

suetudinary constituencies in burghs, v.-ere dependent on
the character of the burgage-tenure

BURGDORF (in French. BerthoudI. a town in the

Swiss canton of Bern, on the River Emme, about 14-

miles by railway from the chief city. It is situated 1840
feet above the level of the sea. and ronsL«ts of an upper and
lower part, which are connected by a spiral arrangement .<f

streets. Its houses are .substantially built, and it has an
ancient castle, a town-house, a hospital, an oiphanage. and
a public library. Ribbons ana damask, tobacto and
chocolate are manufactured . and a large trade is carried

on in the dairy produce of the Emmenthal From the

Lueg about 4^ miles to the N E a new of the while
Bernese Alps can be obtained. The castle of Burgdorf

was budt at a very early date, and the town became the

capital of Lesser Burgundy and the residence of the dukes

of Zahringen In 1270 they were succeeded by the lords

of Kyburg. who, in 1326. pawned their possessions to

Ulrich of Signan In 1384 the town and countship were

purchased by Bern for 37.000 flonns. and the Bernese

magistrates held rule till 1 798 Pestalozzi had his educa-

tional establishment in the castle for a number of years.

Population in 1870. .'>078

BURGER. Gottfried Arr.i-sT M74S-1791). a cele-

brated German poet, was born on the K't of January 1748

at Wolmerswende. a \allage in the principahty of Halber-

swdt. where his father was Lutheran minister In his

childhood he showed little inclination to study . the Bible

was the only book which had any attmctjon for him. and his

first attempts in versification were imitations of the Psalms

It IS to this first direction of his studies that we are to

attribute the Biblical phrases, and the allusions to Christi-

anity, which we find even in his amatory poetry He was
fond ot solitude, and indulged in all the romantic senti-

ments which de.serts and the gloom of forests inspire.

From the school of Aschersleben, where his maternal grand-

father resic'ed. and which be quitted in consequence of

receiving a severe chastisement for composing an epigram,

he was sent to the institution at Halle But at neither of

these places did he make much progress, having a taste

only for the lessons in prosody and versification. In 1764

Burger, who was intended for the clerical office, began to

attend the course of lectures given by the professors of the

university. Klotz. a learned classical scholar, admitted

him into the select number of the young men whose t*lents

be took a pleasure in cultivating , but this society appears

Qot lu iiavc prOUuced the same mv ourable efl'ect on Uie
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moral character of Burger as ou nis genius, ilia conduct

prejudiced his grandfather Bauer against him ; and it was

with difficulty that he obtained from him some further

assistance, with permission, in the year 1768, to repair to

Gottingen to prosecute the study of the law. This change

did not make him more regular in his studies ; his morals

became corrupted ; and his grandfather withdrew his pro-

tection. Burger contracted debts ; and his situation

would have become altogether desperate had not some

friends interfered to assist him. An association, memorable

in tlie annals of German literature, and into which Biirger

•was now admitted, had just been formed at Gottingen ; it

reckoned among its members Boje, Biester, Sprengel, Holty,

Miiller, Voss, the two Counts Stolberg, C. F. Cramer, and

Leisewitz. All of these were persons versed in Greek and

Eoman hterature, and at the same, time they all idohzed

Shakespeare. Burger, m a great measure, owed his style

to the enthusiasm which he showed, in common .with his

literary friends, for our great dramatist. The Rehqxies oj

Ancient English Poetry, published about this time by Dr
Percy,- gave an additional impulse to the direction which

his mind had taken, and suggested to him some of his most

admired productions. Of all his friends, Boje was the one

w ho exercised the greatest influence over him in the choice

and treatment of his subjects ; and it is to his severe

observations that the poetical stanza of Biirger owes a great

part of that elegance and roundness which characterize it

To the same friend he was indebted also for some improve-

ment in his circumstances. On the recommendation x>f

Boje he was appointed to the collectorship of Altengleichen,

in the principality of Calenberg. The following winter,

some fragments of a ghost story, which he heard a peasant

girl singing by moonlight, caught his imagination, and
suggested his celebrated ballad of Leonora. This remarkable

production at once establi^ed his reputation as a poet.

About this time he married a Hanoverian lady, named
Leonhart ; but this union proved only a source of bitterness,

as an unhappy attachment to her younger sister soon after

Sprung up in his heart. The loss of a sum of money, of

•which his grandfather had made him a present, was the

first commencement of his embarnissmcnts ; the taking of

a large farm, which he did not know how to manage,

increased them. The dismissal from his place, in 1784, in

consequence of suspicions (probably ill-founded) raised

Against the fideUty of his accounts, gave the finishing stroke

to his misfortunes. He had a little before lost his wife,

•whose death was hastened by the culpable passion which

Biirger cherished in his heart. Left with two children, and

reduced to the inconsiderable emoluments of The Almanack

of the Muset, which be had edited since 1779, he removed
•to Gottingen with a view to giving private lessons there,

and in the hope of obtaining a professor's chair in the

department of belles-lettres. Five years later the title was
conferred on him, but without a salary ; and this was the

only public recompense obtained during his whole life by
11 man who was one of the favourite authors of his nation,

and who, while yet young, had achieved the highest

reputation. Scarcely were the ashes of his wife cold when
he espoused her sister, whose name his poems have made
but too famous. She died in clrildbed in the beginning of

1786. From that moment his own life only lingered on
;

and the fire of his genius seemed extinguished with the

f assion which had so long nourished it. He had scarcely

strength enough, in the intervals of his dejection, to finish

his Sonp of Songs, a sort of dithyrambic or nuptial hymn,
intended to celebrate his second marriage, and which is a
iirange mixture of frantic passion, religious devotion, and
the most bombastic expression. It was the last production

•jf Burger.

Having studied the philosophy of Kant, be had an idea

of deriving soma advantage from it at Gottingen, where it

had not yet been taught. He undertook to explain it in a

course of lectures, which were attended by a great number
of students The satisfaction which the university expressed

to him for two cantatas which he composed in 1787; on the

occasion of the fifty years' jubilee of this illustrious institu-

tion, and his appointment to the situation of professor

extraordinary, reanimated his spirits. Fortune appearing to

smile on him once more, he formed the design of marry.ng
again. Dunng one of the moments when he was most
occupied \vith this idea he received a letter from Stuttgart,

in which a young woman, whose style indicated a cultiv ted

mind, and her sentiments an elevated and feeling heart,

after describing to him with enthusiasm the impression

which his poetry had made upon her, offered him her hand
and heart. The information which he received respecting

the character, the fortune, and personal accomplishments

of his correspondent having excited his curiosity, he took a
journey to Stuttgard, and brought back with him a wife

who embittered and dishonoured the rest of his days. In

less than three years he saw himself under the necessity of

obtaining a divorce from her ; and the ruin of his health

aggravated the absolute disorder of his finances. Confined'

to a small chamber, the favourite poet of Germany wasted

the remainder of his strength in translations for foreign

booksellers ; but sickness and grief soon deprived him even

of this resource, and he must have died in a state of the

most abject poverty if the Government of Hanover had

not relieved his necessities. He died June 8, 1794, in the

forty-seventh year of his age.

Burger is only remarkable as a lyric poet ; for after

having tried all the different species of this class of com-

positions, he has succeeded eminently only in the song and

the ballad. We shall perhaps characterize his genius

sufficiently by saying that his imagination is more fresh

than rich,— that he has more sensibility than elevation,

more naivet^ and good nature than delicacy or taste. Hb
style is striking from its clearness and its energy, and an

elegance which is rather the result of labour than of natural

grace ; he possesses, in short, all the quahties which please

the multitude. Allowing the title of poet only to those

whose waitings were calculated to become popular, he early

habituated himself to reject whatever appeared to him not

sufficiently intelligible and interesting to all classe.3 of

readers. He is always clear and forcible ; and if at certain

times there appears a want of selection and care in the

details, yet the sentiments are uniformly noble, and the

moral purpose of the majority of his pieces is irreproachable.

Of the first three editions of Burger's works, published at

Gottingen, two appeared in 1778 and 1789, in 3 vols.

8vo; and the third, after his death, was published by his

friend Ch. Reinhard, in 4 vols., 1796. Later editions of

his poems are very numerous.

BURGERSDYK, or Burcersdicius, Francis, a cele-

brated Dutch logician, was bom at Lier, near Delft, in 1590,

and died at Leyden in 1629, in the thirty-ninth year of

liis age. He studied at the university of Leyden, and after

completing his academical career there with great distinc-

tion, travelled through Germany and France. On arriving

at Saumur in the latter country he began to study theology,

and was so successful, that, while still a very young man,

he was appointed professor of philosophy in that town.

This office he held for five years, at the end of which period he

returned to Leyden, where he accepted the chair of logic and

moral philosophy, and afterwards that of natural philosophy.

His Logic was at one time widely used, and is still a very

valuable compendium. His treatise on ethics, entitled Idea

Philosophioe Moralis. was nublisbed posthumously in 164't.

RURGESS, Daktel (1645-1712), a learned and vntty

i
Qissenting divine pf the 17th century, bom at Stoin»8,
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in Middlesex, of whieli parish Lis Jatlier was minister.

He was educated at Westminster school, and in 1660

was sent to Magdalen Hall, Oxford, but not being able

conscientiously to subscribe the necessary formulas, he

quitted that university without taking his degree. In

1 667, after taking orders, he was appointed by Lord Orrery

to the head-mastership of a school recently established by

that nobleman at C'harleville in Munster, and soon after

!he became private chaplain to Lady Mervin, near Dublin

On his return from Ireland he openly avowed his

i

Presbyterian principles, and frequently preached in con-

tempt of the severe laws against nonconformity. For these

offences he was imprisoned, but soon regaining hia liberty

he went to London, where he speedily collected a large con-

gregation, as much by the somewhat fanatical fervour of his

piety as by the ludicrous illustrations which he frequently

employed in his sermons. Besides preaching, he gave in-

structions to private pupils, of whom the most distinguished

was Henry St John, afterwards Lord Bolingbroke.

! BURQESS, The RiOHT Rev. Thomas (1756-1837),

bishop of Salisbury, was born at Odiham, in Hampshire.

He was educated at Winchester, and in 1775 he removed

to Oxford, where he gained a scholarship at Corpus

Christi College. Before graduating, he edited a reprint of

Burton's Pentalogia. In 1781 he brought out an edition

of Dawes's Miscellanea Critica, with numerous annota-

tions, a work so favourably received on the Continent that

it was repnnted verbatim at Leipsic m 1800. In 1783 he
became a fellow of his college, and two years later undertook

a journey to Holland, where he prosecuted his researches

for some time On his return he was appointed chaplain

to Shute Barnngton, bishop of Salisbury, through whose
influence he obtained a prebendal stall m the cathedral of

that town In 1789 he published his Considerations on,

the Abolition ofSlavery, in which he advocated the pnnciple

of gradual emancipation. From Salisbury he removed to

Purham, where he effected much good among the poorer

classes, by publishing and distributing suitable religious

works. In 1803 he was promoted by his old schoolfelloyt'

Addington, then prime mimster, to the vacant see of St
David's, which he held for twenty years, and where he
gave evidence of his philanthropic disposition by establish-.

ing the Society iov the Promotion of Christian Knowle'dge,

and founding the College of Lampeter, which he liberally

endowed. In 1820 he was appointed first president of the

lloyal Society of Literature recently founded ; and three

years later he was promoted to the see of Salisbury, over

which he presided for twelve years, prosecuting his

benevolent designs with unwearied industry. One of the

most important of the many services which he rendered to

the church, was the establishment of a Church Union
Society for 'the assistance of infirm and distressed clergy-

men, to which he bequeathed £3000. In the midst of his

useful and laborious career, he was cut ofi" by an attack of

dropsy, February 19, 1837. He bequeathed his library

and a large sum of. money to Lampeter College. A list of

his works, which are very numerous, will be found in his

biography by J. S. Harford, 2d cd., 1841 In addition to

those already referred to may be mentioned his Essay on the

Study of Antiquities, The First Principles of Christian
Kncniledge ; Jleflections on the Controversial Writings of Dr
Prustley , Emtndationes xn Sitidam et Ilesychium ct alios

Lericoyraphos Grcccos , The Bible, and nothing but the

Bible, the Religion of the Church of England.
BURGHLEY, William Cecil, Lord. See Cecil.

,-^UROKMAIR, Hans or John, a celebrated engraver on
wood, believed to have been a pupil of A. Diirer, was born
at Augsburg in 1473, and died about 1531. Professor
Christ ascribes to him about 700 woodcuts, most of them
distinguished by that spirit and freedom which we admire

in the works of his supposed master. His principal work is

the series of 135 prints representing the triumphs of the

Emperor Maximilian I. They are of large size, executed

in chiaroscuro, from two blocks, and convey a high idea

of his powers. Burgkmair was also an excellent painter m
fresco and in distemper, specimens of which are in the

galleries of Munich and Vienna, carefully and solidly

finished in the style of the old German school. See
Kugler's Handbook of Flemish, Dutch, and German Schools.

'

by Crowe. "•.. -o
'^

BURGLARY, or Nocturnal House-Breakino {burgt^

latrocimum), which by the ancient English law was called

liamesucken (a word also u.sed in the law of Scotland, but

in a somewhat different sense), has always been looked

upon as a very heinous offence. The definition of a
burglar, as given by Sir Edward Coke, is " he that by
night breaketh and enterethin a mansion-hou.se with intent

to commit 8 felony." The offence and its punishment are

regulatea if 24 and 25 Vict. c. 96. Njght, for the pur-

poses of that A.CV (sec. 1), is deemed to commence at mne
o'clock in the evening of each day, and to conclude at six

o'clock in the mornmg. Sec. 51 extends the definition of

burglary to cases in which a person enters another's dwelling-

house with intent to commit felony, or being in such

house commits felony therein, and in either case breaks out

of such dwelling-house by night. The punishment is penal

servitude for life, or any term not less than five years, or

imprisonment not exceeding two years, wth or without

hard labour and solitary confinement.

BURGOS, the capital formerly of the kingdom of Old
Castile, and now of a separate province, stands on the slope

of a hill, the base of which is skirted by the River
Arlanzon, 75 miles from Madrid, in lat. 42° 21' N., long.

Z" 43' W. It IS a considerable town, consisting of about
1400 hpusea, originally girt into the form of a segment
of a circle by a wall, some portions of which still remain.

On the opposite bank of the river, and connected with the

more ancient part of the town by three stone bridges, aro

the suburbs (Barrio de la Vega), tastefully laid out in

pleasure-grounds, while lower down in the midst of the

stream is an island furnished with seats and walks as a
public promenade. The streets an4 squares are exceedingly

irregulcrr, although spacious and well built. The principal

square is the Plaza Mayor, or Plaza de la Constitucion, in

the centre of which is a bronze statue of Charles II. The
most important public building is the cathedral, begun by
Bishop Maurice, traditionally an Englishman, in 1221, but

not completed till 1567. It is built in an irregular florid

Gothic style, and contains eight chapels, the most famous of

which is the Capilla del Condestable, containing the tombs
of several of the Velasco family, the hereditary constables

of Castile. (See View and Plan in Street's Gothic Archi-

tecture of Spain, and history by Orcajo, Histcrui de la

Catedral de Burgos.) Besides the cathedral there is the

Hotel de Ville, or Casade Ayuntamiento (where the bones

of the Cid and his wife are preserved in a walnut case),the

Palace of Velasco, the church of St Paul, and a beautiful

Doric arch, erected in honour of Fernando Gonzalez.

There is a fine approach to the city through the massive

gate of Santa Maria, surmounted by a statue of the Virgin

and Child, and with figures of FOTnando Gonzalez, Charles

I., the Cid, and Diego Porcelos in the niches. ^ The
hospitals of Burgos are seven in number, and well supported ;

they aro the Hospital San Juan (founded in 1479), thi>

Hospital de la Conception, San Julian, San Quirce, Del
Roy, Militar, and the Hospicio y Casa de Epositos. The
educational wants of the district are supplied by four

primary schools, which aro liberally endowed from the

municipal funds, and give gratuitous instruction to a con-

siderable number of pupils. There is also a nonuivl school aod

I
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'a Scoiinario Conciliar, in which the higher branches are

taught. But the most important educational establiih-

ment is the Institute Superior which has a staflE, of 21

professors, and annually enrols about 250 students. The
university, founded in 1550 end restored in 1776, has been

long defunct. Burgos is the see of an archbishop, who has

for his suffragans the bishops of Pamplona, Palencia,

Santander, and Tudela. It has several monasteries, amongst

which may be mentioned Sal Pablo, bmlt about HI 5 and
now occupied as a store; La Merced, converted ''into a

hospital , the Mouasteno de Fredesval, and others. About
two miles distant from the town stands Xhe Carthusian

convent of Miraflores, built :n room of an earlier erection

about 1480-7 , whilst a little below the promenade of the

Isia stands the Santa Maria la Real de las Huelgas, founded

by Alphonso VIII., the abbess of which was invested with

almost royal prerogatives, and held an unlimited sway olrer

more thin fifty villages. Burgos is the official residence

of a military staff, and is well provided with barracks and

storehouses. The junsdiction of its courts extends over

the whole audiencia, including Alava, Guipuzcoa, LogVono,

Santander, Soria, and Biscay.

Besides furnishing a mart for the agricultural produce of

the neighbouring districts, Burgos carries on a considerable

eiport trade in linen and -woollen stuffs, made in imitation

of English goods. The principal articles of manufacture

are paper, hats, stockings, and leather goods. Its popula-

tion, which is said at one time to have numbered 80,000,

amounted to 25,7^1 at the census of 18C0, which was an

increase of 10,931 since 1S45.

The history of Bargos cannot be carried back beyond the

end of the 9th century., Therois no trace ef its existence

during the occupation of Spain by the Romans. We find

the nucleus of it existing in 884, when Diegd Porcelos, at

the command of Alphonso the Great, built a castle on the

right bank of the Arlanzon to check the progress of the

Moors. From that time forward it steadily increased in

importance, reaching the height of its prosperity in the 1 5th

century, when, alternately with Toledo, it was occupied as

a royal residence, but rapidly declining when the court was
finally removed to Madrid. Being on one of the principal

military roads of the kingdom, it suffered serv'erely during

the Peninsular War. In 1808 it was the scene of the defeat

of the Spanish army by the French under Marshal Soult.

It was unsuccessfully besieged by Wellington in 1812, but
was eurrendered to him at the opening of the campaign of

tho following year. (See Waring, Architectural Studies in

Burgos.

)

BURGOYNE, Jodn, an English general in the American
War of Independence, was born about 1730, and died in

1 792. He IS generally supposed to have been a natural son
of Lord Bingley, but according to his latest biographer this

IS not the case. He entered the army when young, and
made a runaway marriage with a daughter of the earl ^f

Derby. In 1761 he sat in parliament for Midhurst, aqd
in the following year he served as brigadier-general ia
Portugal. On the outbreak of the American war he wf,s

appointed to a command, and in 1777 he was at the head of

the Bntish reinforcements designed for the invasion of the
colonies from Canada. In this disastrous expedition he
gained i)ossession of Ticonderoga and Fort Edward ; but,
pushing on, was detached from his communications with
Canada, and hemmed in by a superior force at Saratoga.

On the 17th October his troops, about 3500 in number, laid

down their arms. The success was the greatest the colonists

had yet had, and it proved the turning point in the war.

The indignation in England against Burgoyn» was great,

but perhaps ur.just. The general himself resigned all his

appoir-tments, and demanded a trial, but without avail. In
1 '82. however, he was restored to his rank, and made

Commander-ip chief in Ireland. His Dramatic and Poetical

Works appeared in 2 vols., 1808. One comedy, Tne
Heiress, kept the stage for long. (See De Fonblanque,

Political and Military Episodes from the Life and Cor-

respondence of Right Hon. J. Burgoyne, 1876.)

BURGOYNE, Sir Joh.v Fox, son of the preceding,

was born in 1782, and died October 7, 1871. He was edu-

cated at Eton and Woolvrich, obtained a commission, aud
served in 1800 in Abercromby's expedition to the Mediter-

ranean. He afterwards served in the Peninsular campaigns,

but before the end of them was sent with Pakenham'a

division to New Orleans. During the years of peace Bur-

goyne took an active part in promoting the movement for

national defences, and in 1845 was appointed Inspector-

General of Fortifications. He was engaged at 'Alina,

Balaklava, and Inkerraan, and ^conducted the siege of

Sebastopol till his recall in March 1855. After the con-

clusion of peace he received a baronetcy, and was m^ds
general, and in 1868 was raised to the rank of field-marshal.

BURGUNDIO, an illustrious jurist of the university of

Pisa, sometimes erroneously styled Burgundius. He assisted

at the Lateran Council in 1 1 79 and died at a very advanced

age in 1194. He was a distinguished Greek scholar, and
is considered on the authority of Odofredus to have trans-

lated into Latin the various Greek fragments which occur

in the Pandects, soon after the Pandects werg brought ta

Bologna, with the exception of those in the 27th book, tho

translation of which has been attributed to Modestinus.

The Latin translations which have been ascribed to Bur-

gundio were received at Bologna as an integral part of the

text of the Pandects, and form part of that Icnown as The

Vulgate in distinction from the Florentine text.

BURGUNDY (French, Bourgogne) has at various period*

been the name of different political and geographical areas.

The Burgundians {Burgundi or Burgundiones) seem to have

been a people of German race, who are first found settled

between the Oder and tho Vistula. At an early period

they came into conflict with the Alemanni, whom they

defeated ; and in the beginning of the 5th century they

crossed into Roman Gaul under their leader Gundicar. Tho
Romans not only permitted them to settle within the limits

of the empire, but caused the inhabitants of the district to

yield up to them one-half of their houses, two-thirds of the

cultivated land, and a third of their slaves. The new-comers

thus founded, in the country between the Aai and the

Rhone, what is usually known as the first kingdom of

Burgundy, which lasted till 534, when it was incorporated

in the Frankish empire. Gundicar was succeeded in 436
by Gunderic, who somewhat extended his kingdom. In

470 it was parcelled out among his four sons—Chilperic,

Gundibald, Godegisil, and Gondemar, who had their head-

quarters respectively at Geneva, Besanijon, Lyons, and

Vienne ; but it was ultimately reunited in the hands of

Gundibald, who is famous for his patronage of the Catholic

ecclesiastics and his codification of the Burgundiaii law,

which is consequently known as Lex Gundihaldia, or Loi

Gombctte. Gundibald was succeeded in 516 by his son

Sigismund, who in turn gave place to Gundimar, the last

of the djTiasty. On the disintegration of the Carlovingian

empire. Boson, the husband of Ermengarde, the daughter ol

the Emperor Louis II., founded the kingdom of Cisjuran

or Lower Burgundy, but in 882 he recognized the overlord-

ship of Charles the Stout. His territory included wh&t
was afterwards known as Franche Comt^, a part of the

later province of Burgundy, Dauphin(!, Provence, and part

of Languedoc and Savoy. In 888 Boson's example was

followed . by Rudolph, a Swiss count of Guelf race, who.

supported by a large body of civil and ecclesiastical di^i-

taries called together by him at St Moritz in Valais, estab-

lished a kingdom known as Transjuran or Upper Burgundy.
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His son, Rudolph, tanered his rights to the Italian crown

for the CLsjuran kingdom, and thus united both Burgundies

into what is frequently called the kingdom of Aries, which

after various vicissitudes was finally united to the German
empire by Conrad IL in 1033.

On the foundation of the Lower Burgundian kingdom by
Boson, his brother Richard remamed faithful to Charles the

Bald of France, and was invested with the duchy of

Burgundy, which had been held by various members of

the Carlovingian family. King Robert II., however, took

possession of it, and bestowed it in 1015 on his son,

afterwards Henry I. On the accession of the latter to

the throne of France, he gave the duchy to his brother

Robert, with whose descendants it continued for a con-

siderable period. In 1361 that elder line of dukes expired,

and the duchy was seized by king John, and in 1363
presented by him to his son Philip the Bold as a reward

for his bravery at the battle of Poitiers. Thus commenced
that famous line of dukes which played so great a part in

the history of France during the 14th and 15th centuries,

and by the splendour of its achievements and the magni-
ficence of its patronage rivalled the greatest dynasties of

I s

Parts of Burgundy, Nivernaia, &c.

the time. Philip's marriage with Margaret of Flanders
brought him the count.ships of Burgundy (Franche Corat^),

Flanders, Artois, Rfthel, and Nevers ; and at a later

period he purchased the countship of Charolais from the

count of Armagnac. He was succeeded in 1404 by John
the Fearless {Jean sans Penr), who was assassinated at the

Bridge of Montereau in 1419, and left the duchy to his

son Philip the Good. This duke survived till 1467, and
diiring that time had greatly extended hi's territory. By
very questionable proceedings he obtained possession of

Ilainault and Holland. Namur was purchased in 1429;
nnd in the following year Brabant and Limburg also feU
into his grasp. In 1435 there were further yielded to him,
by treaty with France, Macon, Auxerre, Bar-sur-Seine, and
various other towns in that district. His son, Charles the

Bold, followed in the same course of territorial aggrandize-
ment, and his ambitious projects gradually extended, till

ho began to aim at the founding of a great Gallo-Belgian
kingdom

; but bis splendid plans came to an untimely
end with his own death at the battle of Nancy in 1477,
when he was trying to wipe off the disgrace inflicted on his

Brms by the Swiss at Morat. His daughter and heiress.

Mary, married the Archduke Maximilian, son of Frederick
III. ; and with the exception of the duchy of Burgundy
proper, which remained a fief of the French crown, brought
with her all the vast inheritance of her father. In 1512
Maximilian incorporated the territory with the German
empire under the title of the circle of Burgundy. It was
gradually diminished by the encroachments of France, and
by the liberation of the Netherlands, so that at the Revolu-
tion it only consisted of Brabant, Limburg, Luxembourg,
and parts of Flanders, Hainault, Namur, and Guelders.

The duchy meanwhile had been raised with some addi-

tions to the rank of a province, and formed a military

governorship. It was bounded on the N. by Champagi}c,
E. by Franche Comt^ and Bresse, S. by Lyonnais ano
Dauphin^, and W. by Bourbonnais and Niveruais. It was
divided into eight districts—Auxerrais, the country of the
Mountain, Auiais, Dijonnais, Autunais, Clialonnais, Charo-
lais, and Maconnais. It possessed a separate assembly of

states general, which met every three years at Dijon, the

capital, under the presidency most frequently of the

governor of the province. The bishop of Autun was at

the head of the clergy ; the nobihty and gentry had a

leader of their own election ; and the corresponding place

in the third estate belonged to the mayor of Dijon.

See Derichsweiler's OwehichU dtr Burgunden, 1868 ; Barante'i
Bistoin cUs duo de Bmirgogm, 10 vols. 1824; and De La^rde'i
Lcs dua de Bourgogru, 1871.

BUBHANPUR, a town of British India in the Nim.^i

district of the Central Provinces, situated on the north bank
of the River Tapti, in 21° 81' N. lat. and 76° 20' E. long,

at a distance of 280 miles N.E. of Bombay, and 2 miles

from the Great Indian Peninsula Railway station of LilbAgh.

It was founded in 1400 a.d. by a Mahometan prince of the

Farukhl dynasty of Khandesh, whose successors held it for

200 years, when the Farukhl kingdom was annexed to the

empire of Akbar. It formed the chief seat of the Govern-

ment of the Deccan provinces' of the Mughul empire till

Shih Jahin removed the capital to Aurangabid, in 1635.

BurhAnpur was plundered in 1685 by the Marhattis, and

repeated battles were fought in its neighbourhood in the

struggle betweeen that race and the Musalmins for the

supremacy of India. In 1739 the Mahometans finally

yielded to the demand of the Marhattis for a fourth of the

revenue, and in 1760 the Nizrim of the Deccan ceded

Burhinpur to the PeshwA, who in 1778 transferred it to

Sindhii. In the MarhattA war the army under Genera)

Wellesley, afterwards the duke of Wellington, took

Burhinpur (1803), but the treaty of the following yeai

restored it to SindhiA. It remained a portion of SindhiA's

dominions till 1860-61, when, in consequence of certain

territorial arrangements, the town and surrounding estates

were ceded to the British Government. Under the

Mughuls the city covered an area of about 5 square miles,

and was about lOi miles in circumference. In the "Ain-t
Akbari " it is described as a " large city, with many gardens,

inhabited by all nations, and abounding with handicrafts-

men." Sir Thomas Roe, who s-isited it in 1614, found that

the houses in the town were " only mud cottages, except

the prince's house, the chan's, and some few others." In

1865-66 the city contained 8000 houses, with a population

of 34,137, which had decreased to 29,303 in 1872. Burhan-

pur is celebrated for its mushns, flowered silk.-i, and bro

cades, which, according to Tavernier, who visited it in 1668,

were exported in great quantities to Persia, Egypt, Turkey,

Russia, and Poland. The gold and silver wires used in the

manufacture of these fabrics are drawn with considerable

care and skill ; and in order to secure the purity of the

metals employed for their composition, the wire-drawing

under the native rule was done under Government inspec-

tion. The town of Burhinpur and its manufactures have
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long been on the decb'ne. The buildings of interest in the

town are a palace, built by Akbar, called the Ldl KilA or

the Red Fort, and the Jumi Masjid built by Aurungzebe.

A considerable number of Boris, a class of commercial
Mahometans, reside here. Municipal income of the town
in 1872, £3514, 10s.; expenditure, X2321, 123.

BURIAL AND BURIAL ACTS. The practice of

burying in churches or churchyards is said to have been

connected with the custom of praying for the dead, and it

' would appear that the earlier practice was bur3nng in the

church itself. " In England, about the year 750, spaces of

(ground adjoining the churches were carefully enclosed and
solemnly consecrated and appropriated to the burial of

those who had been entitled to attend divine service in those

churches, and who now became entitled to render back into

those places their remnants to earth, the common mother of

mankind, without payment for the ground which they were
to occupy, or for the pious offices which solemnized the act

of interment" (Lord Stowell). The right to burial in the

parish churchyard is far from being merely an ecclesiastical

privilege, but ^t the same tiiiie it is intimately bound up
with the laws of the Church Establishment. It is a com-
mon law right, controlled' in many points by tlie provisions

of the law ecclesiasticaL This double character is sufficient

to explain the controversy which has so long raged round
the subject of burials in England. Every man, according

to the common law, has a right to be buried in his own
churchyard, or, as it is sometimes put, in the churchyard of

the parish where he dies. But the churchyard, as well as

the church itself, is the freehold of the parson, who can in

many respects deal with it as if it were a private estate. A
statute of Edward I. (35, st. 2) speaks of the churchyard as

the soil of the church, and the trees growing in the church-

yard "as amongst the goods of the church, the which
laymen have no authority to dispose," ond ]jrohibrls " the

parsons from cutting down such trees unless required for

repairs." Notwithstanding the consecration of ^le church
and churchyard, and the fact that they are the parson's

freehold, a right of way may be claimed through them by
prescription. The right to burial may bo subject to the

payment of a fee to the incumbent, if such has been the

immemorial custom of the parish, but not otherwise. The
spirit of the ancient canons regarded such burial fees as of

a simoniacal complexion, inasmuch as tho consecrated

grounds were among the res mcroe—a feeling which Lord
Stowell says disappsared after the Reformation. No jierson

can be buried in a church without the consent of the

incumbent, except when the owner of a. manor house
prescribes for a burying-plaee within the church as belonging

to the manor house. In the case of Rex v. Taylor it was
held that an information was grantable against a parson for

opposing the burial of a parishioner; but the court woiild

not interpose as to the parson's refusal to read the burial

service because he never was baptized—that being matter
for the ecclesiastical court. Strangers (or persons not dying
in the parish) should not be buried, it appears, without the

consent of the parishioners or churchwardens, " whose
liarochial right of burial is invaded thereby." According

to a recent case, a clergyman may be punished for refusing

to read the burial service over a person who had ceased to

be a parishioner, but was buried in a family vault. MTiile

burial is a common-law right, the mode of burial is said to

be of ecclesiastical cognizance, and a mandamus to inter a

body in an iron coffin was in one case refused. Lord
Stosvell permitted the use of iron coffins on condition of an
increased rate of payment to the parish, observing that the

common cemetery is not res nnius cetatis, the property of

one generation now departed, but of the living and of

generations yet unborn, and is subject only to temporary

appropriation (Gilbert v. Buzzard, 2 Consistory Reports.

4—I'U*

333). One of the canons of 1603 requires the clergymaa
under penalty of suspension for three months to bury the
corpse without refusal or delay, " unless the parly deceased
were excommunicated majori excojnmunicatione, for some
grievous and notorious crime, and no man able to testify

of his repentance." It appears that persons dying in a

state of intoxicition must be buried with the funeral

service of the church. On the other hand no service but

that of the Church of England may be used, and no layman
or unauthorized person can read or assist in reading a
burial service over a dead body m consecrated ground.

Nor, it seems, does the church recognize " such an
indecency " as burial without service. There are probably
many questions as to the common right of burial to

which the law has as yet pro\ided no specific answer. In

the meantime many attempts have been made to pass a

Burials BUI, the main feature of which is the permission

to use in churchyards religious services other than that ol

the Church of England.

The necessity lol providing new cemeteries, caused by

thenatutal increase of population, has led to a good deal ol

legislation, and an Act was passed (10 and 11 Vict. c. 65]

to consolidate certain provisions usually contained in Acti

authorizing the making of cemeteries. Sec. 23 allows

the bishop to consecrate a part of any such cemetery " foi

the burial of the dead according to the rites of the Estab-

lished Church." The 15 and 16 Vict. c. 85, for discon-

tiiming burials in the metropolis and opening new burial

grounds, was extended to other towns by the 1 G and 1

7

Vict. c. 134. The new burial ground is to be divided into

consecrated and uncwisecrated portions ; and provision is

made for building a cemetery chapel for the use of the

church, and, if necessary, another for dissenters. By 20

and 21 Vict. c. 81, ground may be consecrated for the

burial of poor persons. The same Act allows a burial

board to appeal to the archbishop when the ordinary

refuses to consecrate a new burial ground, and if after

the archbishop confirms the appeal the bishop etill refuses

to consecrate, tho archbishop may licence the grave for

interments as if it were consecrated. The 30 and 31 Vict,

c. 133 (amended in the following year) provided facilities

for'cheapening the expense of consecration and for allowing

limited owners to convey sites of land for churchyards.

The practice of burying suicides on a public highway,

with a stake driven through the body, is prohibited by 1

Geo. IV. c. 52,. which requires the coroner to direct their

private interment, without religious rites, in the churchyard,

within twenty-fom hours after the inquest, and between

the hours of nine and twelve at night. Bodies may not

be removed from burial grounds without licence from a

Secretary of State, except when the removal is from one

vmconsecrated place to another, and is authorized by the

ordinary. A coroner may disinter the body in a case of

violent death.

In Scotland the obligation of providing and maintaining

the churchyard rests on the heritors of the parish. The
guardianship of the churchyard belongs to the heritors and

also to the kirk-scssion, either by delegation from the

heritors, or in right of its ecclesiastical character. The

right of burial appears to be strictly limited to parishioners,

although an opinion has been expressed that any person

dying in the parish has a right to be buried in the church-

yard. The parishioners have no power of management.

The presbytery may interfere to compel the heritors to

provide due accommodation, but has no further jurisdiction.

It is the duty of the herito.'s to allocate the churchyard.

The Scotch law hesitates to attach the ordinary incidenU

of real property to the churchyard, while English law

treats the ground as the parson's freehold. It would be-

diffctilt to say who in Scotland is the legal o^" ner of tha.

W. — 68
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noil. Vangus opinions appear to prevai

jrowini; on the surface and minerals found beneath. The
difficulty as to religious services does not exist. On the

other hand, the religious character of the ground is hostile

to many of the legal rights recognized by the English Law.

CUllIAL RITES. See Funeral.
BUltfATS, a Mongolian race, who dwell in the vicinity

of the Baikal Lake, for the most part in the government of

Irkutsk and the Trans-Baikal territory. They are divided

iiiti> various tribes or clans, which generally take their

iiaiiies from the locality they frequent. These tribes are

iubdivided according to kinship. In 1857 the Buriats

iiiinibered 190,000, about two-thirds of whom were in

the Trans- Baikal territory They have high cheek-bones,

broad and flat noses, and sparse hair on the chin. The
men shave their heads' like the Chinese, and leave a

tail at the top. In summer they dress in silk and cotton

gowns, in winter in furs and sheepskins. Their principal

occupation ia the rearing of cattle ; and some of them
possess about 500 oxen and nearly WOO horses. Some
tribes, especially the Idinese, the Kudinese, the Alarese, and

the jChorinese, also engage in agriculture,-^a department
of~5ctivity which was totally neglected till 1796, when the

last-mentioned tribe first turned its attention to it. As
early as 1802 the produce of the Irkutsk government was
no loss than 9800 quarters of grain; and in 1839 the

Buriats fiad 229,500 acres under cultivation. Their soil

13 generally fertile, and they have an elaborate s^tem of

irrigation by canals aird trenches. Their only implements

are the plough and the harrow. Wheat, rye, spring corn,

and oats are their principal c'rops ; and a large quantity of

iiay is made for their cattle. A good deal of activity is

also shown in trapping and fishing. In religion the

Buriats are mainly Buddhists ; and their head tama

(Khambo Lama) lives at the'Gooso Lake (Gusinoe Ozoro).

Others are Shamaniats, and their most sacred spot is the

Shamanic stone at the mouth of the River Angar. A few

only, about 9000 or 10,000, are Christians. A knowledge

of reading and writing is diffused, especially among the

Traiis-Baikal Buriats, who possess books of their own,

chielly translated from the Thibetan. Their own language

13 Mongolian, and presents three distinct dialects, of wbich

the Selengese is nearest to the written form. The Russians

became acquainted with the Buriats in the beginning of

the IGth century. In IG31 there was built in their

territory, for the purpose of bringing them into subjection,

the Bratski block-house, whence arose the Russian designa-

tion of Bratski applied to the Buriats. This building was
followed by the Kanski block-house in 1640, the Ver-

kliolenski in 1041, the Udinski in 1648, the Balaganski in

1654, and finally in 1661 by Irkutsk itself. The Buriats

freiiuently besieged these posts and attacked the Russians,

and m 1061 they even slew the Russian amba-ssadur,

Zabolotski
; but in the end of the 17th century they were

finally subdued. (See Gmelin, Siberia ; Pallas, Mongol.
Vijlkersi-h

.
; Castrcn, Ver^uch einer Durdtisch. Sprachlehre.)

BURID.VN, Jean, a celebrated philosopher who
flourished in the 14th century, was born at Bethune in

Artois, but in what year is not known. He studied at

Paris under William of Occam, and became an ardent

nominalist. The legend which represents him as having
been involved, when a student, in tlio terrible drama of the

Tour de Nesle has no discoverable historical basis. He
long held the office of professor of philosophy in the

university of Paris; in 1327 he was its rector; in 1345
he was deputed to defend its interests before Philip of

VaUiis and at Komo. He was alive in 1 358, but the year
of his death has not been recorded. The tradition that bo
was forced to flee from France along with otlier nominalists,
and that he settled in Vienna, and there founded the

university in 1556, is unsuppuiied by eTidenee and io

contradiction to the fact that the university of Vienna was
founded by Frederick II. in 1237. An ordinance of Louis
XL, in 1473, directed against the nominalists, prohibited
the reading of his works. These works treat of logic,

metaphysics, physics, ethics, and pobtics; theology is

debberately avoided on the ground that it does not rest on
reason alone, and does not proceed exclusively by argiunenta-

tion. In philosophy Buridan acknowledged no other

authority than that of reason. He followed Occam iu

resolutely denpng all objective reality to imiversals. Ho
held that singulars or individuals alone exiat, and that

universals are mere words. " Genera et species non sunt

nisi termini apud animam existentes vel etiam termini

vocales aut scripti, qui non dicuntur genera aut species nisi

secundum attributionem ad termiDOS mentales quos desig-

nant." Occam had not gone so far. ^The chief aim of his

logic is commonly represented as having been the devising

of rules for the easy and rapid discovery of syllogistic

middle terms,—the construction of a dialectical pvns
asiiiorwn,—but there is nothing in his writings to warrant

this representation. The parts of logic which ho has treated

with most minuteness and subtilily are the doctrines of

modal propositions and of modal syllogisms. In comment-
ing on Aristotle's Nicomachean Et/dcs he dealt in a very

independent and interesting manner with the question of

free will. The conclusions at which he arrived are

remarkably similar to those long afterwards reached by
John Locke. The only liberty which he ascribes to the

soul IS a certain power of suspending the deliberative process

and determining the direction of the intellect. Otherwise

the will is entirely dependent on the view of the mind, the

last result of e.xamination. The comparison of the will

unable to act between two equally balanced motives to a

hungry ass unable to eat between two equal and equidistant

bundles of hay is not found in any of his works, and may
have been invented by his opponents to ridicule his

determinism. His works are

—

Summula de Jialectica,

1487 ; Compendium Iwjicae, 1489
;

Qucestionea in viii. tibroi

physicorum, ic, 1516 ; In Aristoteli) ifetaph)jsica, 1518
,

Qucestionet in x. liiiroa etkicorum Aiistutelis, 1489
;

Qudstiones in viii. libroa politicorum Arislotilis, 1500.

There may be consulted regarding him, besides the general

liistorics of philosophy, Bayle's Dictionary, art. " Buridan ".

Prantl's GeschidUe der Logik, bk. iv. 14-38 , and Stbckl'..

Gescliichte der Philusophie des Mittelahers, Ed. ii. I02o-
1028. (R. F.,

BURKE, Edmund, one of the greatest panics in the

history of political literature. There have bten many
more important statesmen, for ho was never tried in

a position of supreme responsibility. There liavo been

many more effective orators, for lack of imaginative

suppleness prevented him fmm [icnetrating to the inner

mind of his hearers ; defects in delivery weakened the

intrinsic persuasiveness of his reasoning; and Lc hud not

that commanding authority of character and jiersonality

which has so often been the secret of triumph.iiit eloquence

There have been many subtler, more original, and more

systematic thinkers about the conditions of the social

union. But no one that ever lived used the general ideas

of the thinker more successfully to judge the particular

problems of the statesman. No one has ever come so close

to the details of practical politics, and at the same time

remembered that these can only bo understood and only

dealt with by the aid of the broad conceptions of political

philosophy. And what is more than all for perpetuity

of fame, he was cue of the great masters of the high and

ditlicult art of elaborate composition.

A certain doubtfulness hangs over the circumstances of

Burke's life previous to the opening of his public carec'.



BURKE 539

The vet7 aace of his birth is variously stated, and has

given rise to sharper controversy than the small import-

ance of the discrepancies can deserve. The most probable

opinion is that he was born at Dublin on the 12th of

January 1729, nev^ style. Of his family we know little

more than that his father was a Protestant attorney, prac-

tising in Dublin, and that his mother was a CathoUc, a

member of the family of Nagle. He had at least one

sister, from whom are descended the only existing repre-

sentatives of Burke's family; and he had at least two

brothers, Garret Burke and Richard Burke, the one older

and the other younger than Edmund The sister, after-

wards Mrs French, was brought up and remained through-

out life io the religious faith of her mother , Edmund and

his brothers followed that of their father In 1741 the

three brothers were sent to school at Ballitore in the

county of Kildare. This school was kept by Abraham
Shackleton, an Englishman, and a member of the Society

of Friends. He appears to have been an fxcellent teacher

and a good amd pious man. Burke always looked back on
his own connection with the school at Ballitore as among
the most fortunate circumstances of his life. Between
himself and a son of his instructor there sprang up a close

and affectionate friend.ship, and, unlike so many of the

exquisite attachments of youth, this was not choked by the

•dust of life, nor parted by divergence of pursuit. Richard
Shackleton was endowed with a grave, pure, and tranquil

nature, constant and austere, yet not without those gentle

elements that often redeem the drier qualities of his

religious persuasion. When Burke had become one of

the most famous men in Europe, no visitor to his house
was more welcome than the friend with whom long years

before he had tried poetic flights, and exchanged all the

janguine confidences of boyhood. And we are touched to

think of the simple-minded guest secretly praying, in tho

solitude of his room in the fine house at Beaconsfield, that

the way of his anxious and overburdened host might be
guided by a divine hand.

In 1743 Burke became a student in that famous institu-

tion at Dublin which numbers among its sons so many of

the shining names of the 18th century m literature,

fiolitics, and law. Oliver Goldsmith w.is at Trinity College

at the same time as E>urke. But the serious pupil of

Abraham Shackleton would not be likely to see much of

the wild and squalid sizar. Henry Flood, who was two
years younger than Burke, had gone to complete his

education at Oxford. Burke, like Goldsmith, achieved
no academic distinction. His character was never at any
time of the academic cast. The minor accuracies, the
limitation of range, the treading and re-treading of the
same small patch of ground, the concentration of interest in

success before a board of examiners, were all uncon'jenial

to a nature of exuberant intellectual curiosity and of

strenuous and self-reliant originality. His knowledge of

Oreek and Latin was never thorough, nor had he any
turn for critical niceties. He could quote Homer and
f'indar, and he had read Aristotle. Like others who have
gone through the conventional course of in.struction, he kept
a place in his memory for the -various charms of Virgil and
Horace, of Tacitus and Ovid ; but the master whose
page by night and by day he turned with devout hand,
was the copious, energetic, flexible, diversified, and brilliant

geniua of the declamations for Archias the poet and for

Mile, against Catiline and against Antony, the author of

the disputations at Tusculum and the orations against
Verres. Cicero was ever to him the mightiest of the
ancient names. In our own literature Milton seems to

have been more familiar to him than Shakespeare, and
Spenser was perhaps more cf a favourite with him than
either.

It is too often the case to be a mere accident that men
who become eminent for wide compass of understanding
and penetrating comprehension, are in their adolescence

unsettled and desultory. Of this Burke is a signal illustra-

tion. He left Trinity in 1748, with no great stock of weii-

ordered knowledge. He neither derived the benefits nor
suffered the drawbacks of systematic intellectual discipline.

It would seem that in most cases of vigorous and massive
faculty, the highest powers are only thoroughly awakened
and concentrated by some stimulus that awakens personal

,

and independent activity. Not the advantages of acquisi- i

tion, but the necessity of production, are with such men tho
'

effectual incentive to the exercise of their fullest capacity.

Burke, after taking his ulegrce at Dublin, went in the
year 1750 to London to keep terms at the Temple The
ten years that followed were passed in obscure industry.
\Ve know hardly any of the details of this period in his life

with satisfactory accuracy or on decisive authority. In
that respect at least unlike Cicero, Burke was always
extremely reserved about his private affairs. It shows
a gratuitous meanness of spirit to explain this reserve

by supposing that there was something discreditable or
sinister to conceal. All that we know of Burke exhibits

him as inspired by a resolute pride, a certain statehness i

and imperious elevation of mind Such a character, wbue i

free from any weak shame about the shabby necessities of .

early struggles, yet is naturally unwilhng to make them
prominent in after life. There is nothing dishonourable in,

such an inclination. " I was not swaddled and rocked and
dandled into a legislator," wrote Burke when very near Uie

end of his days .
" A'itor m adversum is the motto for a man

like me. At every step of my progress m life (for in every

step I was traversed and opposed), and at every turnpike

I met, I was obliged to show my passport. Otherwise no
rank, no toleration even, forme."

All sorts of whispers have been circulated by idle or

malicious gossip about Burke's first manhood. He is saia

to have been one of the too numerous lovers of his fascinat-

ing countrywoman, Margaret Wotfington. It is hinted

that he made a mysterious visit to the American colonies.

He was for years accused of having gone over to the

Church of Rome, and afterwards recanting. There is not

a tittle of positive evidence for these or any of the other

st.itements to Burke's discredit. The common story that

he was a candidate for Adam Smith's chair of moral

philosophy at Glasgow, when llunie was rejected in favour

of an obscure nobody (Hiil), can be shown to be wholly

false. Like a great many other youths with an eminent

destiny before them, Bnrke conceived a strong distaste for

the profession of the law. His father, who was an attorney

of substance, had a distaste still stronger for so vagrant a

profession as letters were in that day. He withdrew the

anniral allowance, and Burke was launched on the slippery

career of the literarj' and political adventurer. In fairer

words, he set to work to win for himself by indefatigable

industry and capability in the public interest that position

of power or pre-eminence which his detractors acquired

either by accident of birth and connections, or else by the

vile arts of political intrigue. He began at the bottom of

the ladder, mixing with the Bohemian society that haunted!

the Temple, practising oratory in tbT free and ea.sy debat-

ing societies of Covent Garden and the Strand, and writing

for the booksellers.

In 1756 he made his first mark by a satire upon'
Bolingbroke, entitled A Vindication, of Natural Soc^^ty.

It purported to bo a posthumous work from the pen of

Bolingbroke, and to present a view of the miseries and
evils arising to mankind from every species of artificial

society. The imitation of the fine style of that magnificent

v.riter but bad patriot is admirable. As a satire the piece
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is a failure, for the simple reason that the substance of it

might well pacss for a perfectly true, no less than a .very

eloquent, statement of social blunders and calamities. Such

ocute critics as Chesterfield and Warburton thought the

performance serious. Rousseau, whose famous discourse

on the evils of civilization had appeared six years before,

would have read Burke's ironical vindication of natural

society without a suspicion of its irony There have indeed

been found persons who insist that the Vindication was a

really serious expression of the writer's own opinions. This

13 absolutely incredible, for various reasons. Burke felt

now, as he did thirty yea"^ later, that civil institutions
,

cannot wisely or safely be measured by the tests of pure
|

reason. His sagacity discerned that the rationalism by

which Bolingbroke and the deistic school believed them-

selves to have overthrown revealed religion, was equally

calculated to undermine the structure of political govern-

ment. This was precisely the actual course on which

speculation was entering in France at that moment His

Vindicatwii 13 meant to be a reduction to an absurdity.

The rising revolutionary school m France, if they kad read

it, would have taken it for a demonstration of the theorem

to be proved The only interest of the piece for us lies m
the proof which it furnishes, that at the opening of his life

Burke had the same scornful antipathy to political

rationalism, which flamed out in such overwhelming passion

at its close.

In the same year (17.')6) appeared the Philosophical

Inquiry into the Origin oj our Ideas on the Sublime and

Beautiful, a crude and narrow performance in many
respects, yet marked by an independent use of the writer's

mind, and not without fertile suggestion It attracted

the attention of the rising .esthetic school in Germany.

Lessing set about the translation and annotation of it, and

Moses Mendelssohn borrowed from Burke's speculation at

least one of the most fruitful and important ideas of his

own influential theories "n the sentiments In England the

Inquiry had considerable vogue, but it has left no per-

manent' trace in the development of asthetic thought in

this country

Burke's literary industry in town was relieved by frequent

excursions to the western parts of England, in company
with William Burke. There was a lasting intimacy between

the two namesakes, and they seem to have been involved

together in some important passages of their lives; but we
have Edmund Burke's authority for believing that they

were probably not kinsmen The seclusion of these rural

sojourns, originally dictated by dehcate health, was as

wholesome to the mind as to the body Few men, if any,

have ever acquired a settled mental habit of surveying

human affairs broadly, of watching the play of passion,

interest, circumstance, in all its comprehensiveness, and

of applying the instruments of general conceptions and

wide principles to its interpretation with respectable

constancy, unlesis they have at some early period of their

manhood resolved the greater problems of society in

independence and isolation. By 175G the cast of Burke's

opinions was decisively fixed, and they underwent no
radical change.

He began a series of Ilints on the Drama. FTe wrote a

(lortion of an Abrulgmenl of the History of England, and

brought it down as far as the reign of John. It included,

03 was nntnral enough in a warm admirer of Montesquieu,

s fragment on law, of which ho justly said that it ought to

bfl the leading science in every well-ordered commonwealth.
Burke's early interest in America was shown by an Account

y the European Settlements on that continent. Such works
»ere evidently a sign that his mind was tuminj; away from
abstract speculation to the great political and economic

fields, and to the more visible conditions of social stability

and the growth of nations. This interest in the <,udcre(d

phenomena of society inspired hiiu with the idea of the

Annual Register (1759), which he designed to present*

broad grouping of the chief movements of each year The
execution was as excellent as the conception, and if we
reflect that it was begun in the midst of that momentous
war which raised England to her climax of territoriaJ

greatness in East and West, we may easily realize how the

task of describing these portentous and far-reaching pventa

would iie likely to strengthen Burke's habits of wide and
laborious observation, as well as to give him firmness anil

confidence in the exercise of his own judgment. Dodsley

gave him XlOO for each annual volume, and the sum wa»
welcome enough, for towards the end of 17.56 Burke had
married. His wife was the daughter of a Dr Nugent a

physician at Bath. She is always spoken of by his friend»

as a mild, reasonable, and obliging person, whose amiability

and gentle sense did much to soothe the too nervous ant*

excitable temperament of her husband She bad beea

brought up, there is good reason to believe, as a Catholic,

and she was probably a member ot that communion at the-

time of her marnage. Dr Nugent eventually took up hi

residence with his son-in law in London, and became u
popular member of that famous group of men of letters and
artists, whom Boswell has made so familiar and so dear t»

all later generations. Burke, however, had no intention ot

being dependent. His consciousness of his own powers
animated him with a must justifiable ambition, if ever

there was one, to play a part (n the conduct ot nationak

affairs. Friends shared this ambition on his behall ono
of these was Lord Charlemont He introduced Burke ti>

William Gerard Hamilton (1759). now only remembered
by a nickname derived from the circumstance of his having

made a single brilliant speech in the House of Commons,
which was followed by years ot nimost unbroken silence

Hamilton was by no means devoid of sense and acui«ness.

but in character he was one of the most despicable men
then alive. There is not a word too many nor too strong

m the description of him by one of Burkes friends ue

"a sullen, vain, proud, selfish, cankeredhearied. envious

reptile." The reptile's connection, however, w^ lor a tinie

of considerable use to Burke When be was made Irisb

Secretary, Burke accompanied him to Dublin, and thero

learnt Oxenstiern's eternal lesson, that awaits all wlio

penetrate, behind the scenes of government, qnam parva
sapuntia miindus regitur

. The penal laws against the Catholics, the iniquitou»

restrictions on Irish trade and industry, the selfish lactious-

ness of the Parliament, the jobbery and corruption of

administration, the absenteeism of the landlords, and all the

other too familiar elements of that mischievous and fatal

system, were then in full force. As was shown afterwards.

they made an impresssion upon Burke that was never

effaced. So much iniquity and so much disorder may well

have struck deep on one whose two chief political senti

ments were a passion for order and a passion for justice.

Ue may have anticipated with something of remorse the

reflection of a modern historian, that the absenteeism of het

landlords has been less of is curse to Ireland than the

absenteeism of her men of. genius. At least he was nevei

an absentee m heart. Ho always took the interest of an

ardent patriot in his unfortunate country , and, as we shall

sie, made more than one weighty sacrifice on behalf of the

principles which he deemed to bo bound up with her

welfare.

When Hamilton retired from his post, Burke accompanied

him back to London, with a pension of £300 a year on the

Irish Establishment. This modest allowance he hardly

enjoyed for more than a single year His patron having

discovered the value of so laborious and powerful a subalteru
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wished to biad BurK<: permantntly to his service. Burke

declined to sell himself iuto final bondage of this kind.

When Hamilton continued to press his odious pretensions

they quarrelled (1765), and Burke threw up his pension.

He soon received a more important piece of preferment

than any which he could ever have procured through

Hamilton.

The accession of George IIL to the throne in 1760 had

been followed by the disgrace of Pitt, the dismissal of

Newcastle, and the rise of Bute. These events marked

the resolution of the court to change the political system

jWhich had been created by the Revolution of 1688. That

system placed the government of the country in the hands

of a territorial oligarchy, composed of a few families of large

possessions, fairly enlightened principles, and shrewd poli-

tical sense. It had been preserved by the existence of

a Pretender. The two first kings of the House of Hanover

could only keep the crown on their own heads by conciliating

the Revolution families and accepting Revolution principles.

By 1760 all peril to the dynasty was at an end. George

HI., or those about him, insisted on substituting for the

aristocratic division of political power a substantial concen

tration of it in the hands of the sovereign. The ministers

were no longer to be the members of a great party, acting

together in pursuance of a common policy accepted by them

all as a united body ; they were to become nominees of the

court, each holding himself answerable not to his colleagues

but to the king, separately, individually, and by department.

George III. had before his eyes the government .of his

cousin the great Frederick ; hut not every one can iend the

bow of Ulysses, and, apart from difference of personal

capacity and historic tradition, he forgot that a territorial

and commercial aristocracy cannot be dealt with in the

spirit of the barrack and the drill-ground. But he made
the attempt, and resistance to that attempt supplies the key-

note to the first twenty-five years of Burke's political life.

'. Along with the change in system went high-handed

and absolutist tendencies in policy. The first stage of

the new experiment was very short. Bute, in a panic at

the storm of unpopularity that menaced hira, resigned in

1763. George Greuville and the less enlightened section

of the Whigs took his place. They proceeded to tax the

American colonists, to interpose vexatiously against their

trade, to threaten the liberty of the subject at home by

general warrants, and to stifle the liberty of public discus-

sion by prosecutions of the press. Their arbitrary methods
disgusted the nation, and the personal arrogance of the

ministers at last disgusted the king. The system received

a temporary check. Grenville fell, and the king was
forced to deliver himself into the hands of the .orthodox

section of the Whigs. The Marquis of Rockingbam (July

10, 1765) became prime minister, and he was induced to

make Burke his private secretary. Before Burke had
begun liis duties, an incident occurred which illustrates the

character of the two men. The old duke of Newcastle,

probably desiring a post for some nominee of his own,

conveyed to the ear of tfie new minister various absurd

rumours prejudicial to Burke,—that he was an Irish papist,

that his real name was O'Bouike, that he had been a Jesuit,

that he was an emissary from St Omer's. Lord Rocking-

ham repeated these tales to Burke, who of course denied

them with indignation. His chief declared liimself satisfied,

but Burke, from a feeling that the indispensable confidence

between them was impaired, at once expressed a strong

desire to resign his post. Lord Rockingham prevailed upon
him to reconsider his resolve, and from that day until Lord
Rockingham's death in 1782, thdr relations were those of

the closest friendship and confidence.-

The first Rockingham administration only lasted a year

find a few days, ending in July 1765. ' The uprightness and

good sense of its leaders dia noi compensate for the weak-

ness of their political connections. They were unable to

stand against the coldness of the king, against the hostility

of the powerful and selfish faction of Bedford Whigs, and,

above all, against the towering predominance of Willi;im

Pitt. That Pitt did not join them is one of the many fatal

miscarriages of history, as it is one of the many serious

reproaches to be made against that extraordinary man's
chequered and uneven course. An alliance between Pitt

and the Rockingham party was the surest guarantee of a

wise and liberal policy towards the colonies. He nent
further than they did, in holding, hke Lord Camden, the

doctrine that taxation went with representation, and that

therefore Parliament had no right to tax the unrepresented

colonists. The ministry asserted, what no competent jurist

would now thmk of denying, that Parliament is sovereign

;

but they went heartily with Pitt in pronouncing the exercise

of the right of taxation in the case of the American colonists

to be thoroughly impolitic and inexpedient. No practical

difference, therefore, existed upon the important questioii

of the hour. But Pitt's prodigious egoism, stimulated by

the mischievous counsels of men of the stamp of Lord
Shelbume, prevented the fusion of the only two sections of

the Whig party that were at once able, enlightened, aud
disinterested enough to carry on the government efiiciently,

to check the arbitrary temper of the king, and to command
the confidence of the nation. Such an opportunity did nut

return.

. The ministerial policy tov;ards the colonies was defended

by Burke with splendid and unanswerable eloquence. He
had been returned to the House of Commons for the pocket

borough of AVendover, and his first speech (January 27,

1 766) was felt to be the rising of a new light. For the

space of a quarter of a century, from this time down to 1 7 90,

Burke was one of the chief guides and inspirers of a revived

Whig party The " age of small factions " was now
succeeded by an age of great principles, and selfish ties o(

mere families and persons were transformed into a union

resting on common conviction and patriotic aims. It was

Burke who did more than any one else to give to the

Opposition, under the first half of the reign of George III.,

this stamp of elevation and grandeur. Before leaving oflSce

the Rockingham Government repealed the Stamp Act ; con-

firmed the personal liberty of the subject by forcing

on the House of Commons one resolution against general

warrants, and another against the seizure of papers

,

and relieved private houses from the intrusion of officersi

of excise, by repealing the cider tax. Nothing so good

was done in an English parliament for nearly twenty

years to come. George Grenville, whom the Rockinghamn

had displaced, and who was bitterly incensed at their forniai

reversal of his policy, printed a pamphlet to demonstrate

his own wisdom and statesmanship. Burke replied in his

Observations oil a late Publication on the Present Stale of

the Nation (1769), in which he showed for the first time

that he had not only as much knowledge of commerce and

finance, and as firm a hand, in dealing with figures as Gren-

ville himself, but also a broad, general, and luminous way^

of conceiving and treating politics, in which neither theo^'

nor since has he had any rival among English publicists.

It is one of the perplexing points in Burke's private'

history 'to know how he lived during these long years of

parliamentary opposition. It is certainly not altogether

mere impertinence to ask of a public man how he gets whnt

he lives upon, for independence of spirit, which is so bird

to the man who lays his head on the debtor's pillow, is tna

prime virtiie in such men. Probity in money is assuredly

one of the keys to character, though we must be rery carw

ful in ascertaining and proportioning all the circumstances.

Now, in 1769, Burke bought an estate at Beacoc»*c!d lu

I
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the county of Buckingham. It fraa about 600 acres iu

extent, was worth pomo i'500 a year, and coat £22,000.

People have been askiug ever since how the penniless man

of letters was able to raise eo large a sum in the first

instance, and how he was able to keep up a respectable

establishment afterwards. The suspicions of those who

are never sorry to disparage the great have been of various

kinds. Burke was a gambler, they hint, in Indian stock,

like his kinsmen, Richard and William, and like Lord

Verney, his political patron at Wendover. Perhaps, again.

Lis activity on behalf of Indian princes, like the Raja of

Tanjore, was not disinterested and did not go unrewarded.

The answer to all these calumnious inuendoes is to be

found in documents and title-deeds of decisive authority,

and is simple enough. It is, in short, this. Burke

inherited a small property from his elder brother, which he

realized. Lord Rockingham advanced him a certain sum

(X6000). The remainder, amounting to no less than' two-

thirds of the purchase-money, was raised on mortgage, tmd

was never paid off during Burke's life. The rest of the

story is equally simple, but more painful. Burke mad'e

some sort of income out of his 600 acres ; he was for a

short time agent for New York, with a salary of £700; he

continued to work at the Annual Register down- to 1788.

But, when all is told, he never made as much as he spent

;

and in spite of considerable assistance from Lord Rocking-

ham, amuuuling it is sometimes said to as much as £30,000,

Burke, like the younger Pitt, got every year deeper into

debt. Pitt's debts were the result of a wasteful indiiler

ence to his private affairs. Burke, on the contrary, was

assiduous and orderly, and had none of the vices of profu-

gion. But he had that quality which Aristotle places high

among the virtues,—the noble mean of Magnificence,

standing midway between the two extremes of vulgar

ostentation and narrow pettiness. He was indifferent to

'luxury, and sought to make life, not commodious nor soft,

but high and dignified in u refined way. He lovedart, filled

his house with statues and pictures, and extended a generous

patronage to' the painters. He was a collector of books, and,

'

as Crabbe and less conspicuous men discovered, a helpful

friend to their writers. Guests were ever welcome at his

board ; the opulence of his mind and the fervid copiousness

of. his talk natutally made the guests of such a man very

numerous. Non invideo equiihm, miror magis, was Johnson's

good-natured remark, when he was taken over his friend's

fine house and pleasant gardens. Johnson was of a very

different type. There was something in this external

dignity which went with Burke's imperious spirit, his

spacious imagination, his turn for all things stately and

imposing. ^Ve may say, if v;o please, that Johnson had

the far truer and loftie dignify of the two; but we have

to take such men as Burke with the defects that belong to

their qualities. And there was no corruption in Burke's

outloy. When the Pitt administration was formed in 1766,

he might have had office, and Lord Rockingham wished

him to accept it, but ho honourably took his fate with

the party. He may have spent £3000 a year, where he

would have been more prudent to spend only £2000. But

nobody was wronged ; his creditors were all paid in time,

and his hajids were at least clean of traffic in reversions,,

clerkships, tellerships, and all the rest of the rich sinecures

which it was thought no shame in those days for the aris-

tocracy of the land and the robe t<J wrangle for, and gorge

themselves upon, with the fierce voracity of famishing

wolves. Tlie most we can say is that Burke, like Pitt, was
too deeply absorbed iu beneficent service iu the affairs of

bis country, to have for his own affairs the solicitude that

would have been prudent
In the midst of intense political preoccupations, Burke

Jlways found time to keep up his intimacy with the bril-

liant group of his earlier friends. He was one oi tlie coi..-

manding figures at the Club at the Turk's Head, with

Reynolds and Garrick, Goldsmith and Johnson. The old

sage who held that the first Whig was the Devil, was yet

compelled to forgive Burke's politics for the sake of his

magnificent gifts. " I would not talk to him of the Rock-

ingham party," he used to say, " but I love his knowledge,

his genius, his diffusion and affluence of conversation." And
everybody knows Johnson's vivid account of him :

" Burke,

Sir, is such a man that if you met him for the first time in

the street, where you were stopped by a drove of oxen, and
you and he stepped aside to take shelter but for five

minutes, he'd talk to you in such a manner that when you
parted you would say, 'This is an extraordinary man.'"

They all grieved that public businessshould draw to party

what was meant for mankind. They deplored that the

nice and difficult test of answering Berkeley had not been

undertaken, as was once intended, by Burke, and sighed to

think what an admirable display of subtlety and brilliance

such a contention would have afforded them, had not

politics " turned him from active philosophy aside." There

was no jealousy in this._ They did not grudge Burke being

the first man in the House of Commons, for they admitted

that he would have been the first man anywhere.

With- all his hatred for the bookman iu politics, Burke
owed much of his own distinction to that generous richness

and breadth of judgment which had been ripened in him
by literature and his practice in it. Like some other

men in our history, he showed that books are a better pre-

paration for statesmanship than early training in the

subordinate posts and among the permanent officials of a

public department. There is no copiousness of literary

reference in his work, such as over-abounded in our civil

and ecclesiastical publicists of the 17th century. Nor
can we truly say that there is much, though there is

certainly some, of that tact which, literature is alleged to

confer on those who approach it in a just spirit and with

the true gift. The influence of literature on Burke lay

partly in the direction of emancipation from the mechanical

formuloe of practical politics
;

partly, in the -association

which it engendered, in a powerful understandfng like his,

between politics and the moral forces of the world, and
between political maxims and the old and great sentences

of morals
;

partly in drawing him, even when resting his -

case on prudence and expediency, to appeal to the widest

and highest sympathies ;
partly, and more than all, in

opening his thoughts, to the many conditions; possibihties,

and " varieties of untried being," in human character and

situation, and so giving an incomparable flexibility to his

methods of political approach.

This flexibility is not to be found in his manner of com-

position. That derives its immense power from other

sources ; from passion, intensify, imagination, size, trnth,

cogency of logical reason. Those who insist on charm, on

winningness in style, on subtle harmonics and fine

eKquisitencss of suggestion, are disappointed in Burke:

they even find him stiff and over-coloured. And there are

blemishes of this kind. His banter is nearly always

ungainly, his wit blunt, as Johnson - said, and often

unseasonable. As is usual with a man who has not truo

humour, Burke is also without true pathos. The thought

of wrong or misery moved him less to pity for the victim

than to anger against the cause. Again, there are som«

gratuitous and unredeemed vulgarities ; some image.a thai

make us shudder. But only a literary fop can be detninefj

by specks like these.

The varieties of Burke's literary or rhetorical mothod an
very striking. It is almost incredible that the superb

imaginative amplification of the description of Hydsr Ali'»

descent upon the Carnatic should b? from the ear-.e T>en r.s
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the grave, simple, unadorned Address to the Ring {vni),

where each sentence falls on the ear with tbe accent of some

golden-tongued oracle of the wise gods. His stride is the

Stride of a giant, from the sentimental beauty of the pictme

of Marie Antoinette at Versailles, or the red horror of the

tale of Debi Sing in Rungpore, to the learning, positive-

nes3, and cool judicial mastery of the Report on the Lords'

Journals (1794), which Thilip Francis, no mean judge,

declared on the whole to be the " most eminent and extra-

Ordinary " of all his pioductiuns. But even in ths coolest

and dryest of his pieces, there is the mark of greatness, of

grasp, of comprehension., In all its varieties Burke's style

•3 noble, earnest, deep-flowing, because his sentiment was

lofty and fervid, and went with sincerity and ardent

disciplined travail of judgment. He Lad the style of his

S'jbjecls; the amplitude, the weightincss, the laboriousness,

lire sense, the high flight, the grandeur, proper to a man
dealing with im[>erial themes, with the fortunes of great

societies, with thesacrcdncssof law, the freedom of nations,

tbe justice of rulers. Burke will always be read with

delight and cdilicatiun, because in the midst of discussions

on the local and ihe accidental, he scatters apophthegms

that take us into the regions of lasting wisdom. In the

midst of the torrent of his most strenuous and passionate

deliverances, be suddenly rises aloof from bis immediate

subject, and in all tranquillity reminds us of some pei manent

lelation of things, some enduring truth of human life or

jiuinan society. We do not bear the organ tones of Milton,

fur faith and freedom bad other notes in the ISth century.

There is none of the complacent and wisebrowed sagacity

fif Bacon, for Burkes were days of personal strife and fire

and civil division. We are not exhilarated by the cliecrlul

ncss, the polish, the fine manners of Bolingbroke, for Bnike

{iud an an.\ious conscience and was earnest and intent that

the good should triumph. And yet Burke is among the

greatest of those who have wrought niarvcls in the prose of

our English tongue.

Not all the transactions in which Buike was a combatant

could furnish an imperial theme. Wc need scarcely tell

over again the story of Wilkes and the Middlesex election.

The liockinghain ministry had been succeeded by a com-

posite Government, of which it was intended that I'itl, no>v

made Lord Chatham and Privy Seal, should be tbe ical

chief. Chatbaras health and mind fell into disorder almost

immediately after the ministry bad been formed. The
Hiike of Grafton was its nominal bead, but parly lies had

been broken, the political connections of tbe ministers were

dissolved, and, in truth, tbe king was now at last a king

indeed, who not only reigned but governed. The revival

of high doctrines of prerogative in tbe Crown was accom-

panied by a revival of high doctrines of privilege in the

Ifouse of Commons, and tbe minibtry was so smitten with

weakness and confusion as to be unable to resist the current

of arbitrary policy, and not many of them were even willing

to resist it. The unconstitutional prosecution of Wilkes was

followed by the fatal recourse to new plans for raising taxes

in the American colonies. These two points made the rally-

ing ground of tbe new Whig opposition. Burke hcliied to

smooth matters for a practical union between the Bock-

ngbam party and the powerful triumvirate, com[iosed of

(.Jhatham, whose undcrslamling had recovered from its late

disorder, and of bis brothers-in-law. Lord Temple and

George Grenville. He was active in urging petitions from

tbe freeholders of the counties, protesting against tbe

unconstitutional invasion of therighlof election. And he

added a durable masterpiece to our political literature in a

pamphlet which he called Thowjhts on the Cause of the

J'resenC Discontents (1770). Tbe immediate object of this

excellent piece was to bold up the court scheme of weak,

dii^i-'.ed, and dependent administiatioiis in the light of its

feal purpose and design ; to aescribe the Ji5,tcmpers whicB

had been engendered in parliament by the growth of royal

inllucnte and the faction of the king's friends; tosbowthaC

the lieu lyforined Whig party had combined for truly public

ends, afid was no meie family knot like the Grenvilles and

the Bedfords ; and, linally, to Juess for^the hearty concur-

rence both of public men and of the nation at large in com-

bining against "a faction ruling by tbe private iiittructiafia

of a court against lljo general sense of the people." The
pamphlet was disliked by Chatham on the one hand, oit nd

reasonable grounds that we can discover ; it was denounced

by the extreme popular paity of the Bill of Bights, on tbu

other band, for its moderation and conservatism. , In truth,,

there is as strong a vein of conservative feeling in the

pamphlet of 1770 as in the more resplendent pain[iblet of

1790. "Our constitution," be said, _" stands on a iiico

equipoise, with steeppiecipices'Tind deep waters upon all

sides of it. _ III . removing it from a dangerous leaning

towards one side, tbeic may be a risk of oversetting it on

the other. Fvery pmject of a mateiial change in a govern-

ment so complicated as ours is a matter full of difiicultiea ;

ill which a considerate man will not be too ready to decide,

a prudent man too leady to undeitake, or an honest. mau
too ready to promise." Neither now nor ever had Buiko

any other real conception of a polity^for England than

government by the tciritorial aiijluciacy in tbe interests of

the nation at large, and csiicclally in the , interests of

comnierce, to the vital iinporlancc of which in our economy

he was always keenly and wisely alive. The policy of

G'eoige III., and tbe supjiort which it found among men
who weic weary of Whig factions, disturbed this scheniej

and theiefoie Burke denuunced both the Court policy^anJ

tbe court paity with alibis heart and all liis sticnglh.'^

Eloquence and good sense, however, were impotent in lb;

face of such fortes as were at this tune air.iycd against a

Covrrninent at once strong and liberal. Tbe court was
conOdent that a niiion between Chatham and the l{ocking>-

haiDS was impossible. Tbe union was in fact hiudcicd by

the waywardness and tbe absuid pretences of Chatham,

aud tbe waiitof force in Loid I'ockingham. In the nation

at large, the late violent feimcnt bad been fiOluwcd by as

leinaikable a deailness and vapidity, and Burke himself

bad to admit a year or two later that any remarkablo

lobbeiy at Hounslow llcaih would make moie conversation

than all tbcdistuibanccsof America. The duke of Grafton

went out, and Lord North becpine the head of a Govern-

ment, which lasted twelve yeais (I770-17S2), and brought

about more than all tbe disasters that Buiko bad foictold

as tbe inevitable issue of the royal (lolicy. For the first

SIX ycais of this lamentable period Burke was actively em-

ployed in stimnlatiiig, infoiniing, and guiding the [latiician

chiefs of bis parly. "Indeed, Bfike," said the duke of

liicbninnd, "yon have inoie merit than any man in keeping

us together." They weie well meaning aud patriotic men
but it was not always cusy to get Ibcin to prefer politics to

foxhunting. When he reached bis lodgings at night after

a day in the city or a skirmish in the House of Commons,'

Burke used to hnd a note fioni the duke of Richmond or

the marquis of Rockingham, piayiiig him to draw a protest

to be entered on tbe Journals of the Lords, and in fact be

drew all the principal protests of his party between 1767

and 1782. The accession of Charles James Fo.x to the

Whig party, which took place at this time, and was so

important an event in its history, was mainly due to the

teaching and mlluence of Burke. In the House of Com-
mons bis industry was almost excessive. He was taxed

with speaking too often, and with being too forward. And
he was mortified by a more serious charge than mnrmura
about superfluity of zeal. Men said and said again that

he uas Junius. His very jiropej' unwillingness to ttuop to



544 BURKE
deny an accusation, ilial would have been so disgraceful if

it had been true, made ill-natured and silly people the

more convinced that it was not wholly false. And the

preposterous charge has never wholly died out. But what-

ever the London world may have thought of him, -Burke's

energy and devotion of character impressed the better minds
in the country. In 1774 he received the great distinction

of being chosen as one of its representatives by Bristol,

then the second town in the kingdom.

In the events which ended in the emancipation of the

American colonies from the monarchy, Burke's political

genius shone with an effulgence that was worthy of the

gre^t affairs over which it shed so magnifieent an illumina-

~lion.. His speeches are almost the one monument of the

struggle on which a lover of English greatness can look

back with pride and a sense of worthiness, such as a church-

man feels when he reads Bossuet, or an Anglican when he

turns over the pages of Taylor or of Hooker. Burke's

attitude in these high transactions is really more impressive

than Chatham's, because he was far less theatrical than

Chatham ; and while he was no less nobly passionate for

freedom and justice, in his passion was fused the most

strenuous political nrgumentation and sterling reason of

state On the other hand he was wholly free from that

quality which he ascribed to Lord George Sackville, a man
" apt to take a sort of undecided, equivocal, narrow ground,

that evades the substantial merits of the question, and puts

the whole upon some temporary, local, accidental, or per-

sonal consideration." -He rose to the full height of that

^reat argument. Burke here and everywhere else displayed

the rare irt of filling his subject with generalities, and yet

never intruding common-places. No publicist who deals

as largely in general propositions- has ever been as free

from truisms ; no one has ever treated great themes with so

much elevation, and yet been so wholly secured against

the pitfalls of emptiness and the vague. And it is instruc-

tive to compare the foundation of all his pleas for the

colonists with that on which they erected their own theoretic

declaration of independence. 'The American leaders were
impregnated with the metaphysical ideas of rights which
had come to them from the rising revolutionary school in

France. Burke no more adopted the doctrines of Jefferson

in 1776 than he adopted the doctrines of Robespierre in

1793. He says nothing about men being born free and
equal, and on the other hand he never denies the position

of the court and the country at large, that the home legisla-

ture, being sovereign, had the right to tax the colonies.

What he does say is that the exercise of such a right was
not practicable ; that if it were practicable, it was inexpe-
dient; and that, even if this had not been inexpedient,
yet, after the colonies had taken to arms, to crush their

resistance by military force would not be more disastrous
to them than it would be unfortunate for the ancient
liberties of Great Britain. Into abstract discussion he
would not enter. "Show the thing you contend for to be
reason; show it to be common sense; show it to be the
means of attaining some u.seful end," " The question with
me is not whether you have a right to render your people
hiiserable, but whether it is not your interest to make them
happy." There is no difference in social spirit and doctrine
between his protests against the maxims of the English
Common people as to the colonists and his protests against
the maxims of the French common people as to the court
and the nobles ; and it is impossible to find a single prin-
ciple either asserted or implied in the speeches on the
American revolution which was afterwards repudiated in
the writings on the Revolution in France.
It is one of the signs of Burke's singular and varied

OmlDence that hardly any two people agree precisely which
of Itu works to mark as the masterpiece. Every speech or

tract that he composed on a great subject becomea, as we
read it, the rival of every other. But the Speech on
Conciliation (1775) has, perhaps, been more universally
admired than any of his other productions, partly^because
its maxims ar3 of a simpler and le.ss disputable kind than
those which adorn the pieces on France, and partly because
it is most strongly characterized by that deep ethical quality
which is the prime secret of Burke's great style and literary

mastery. In this speech, moreover, and in the only less

powerful one of the preceding year upon American taxation,

as well as in the Letter to the Shej-iffs of Bristol in 1777,
we see the all-important truth conspicuously illustrates

that half of his eloquence always comes of the thorough-
ness with which he gets up liis case. Ko eminent man has
ever done more than Burke to justify the definition o(

genius as the consummation of the faculty of taking pains:

Labour incessant and intense, if it was not the pourc»-

ivas'at least an inseparable condition of his power. And
magnificent rhetorician though he was, his labour wa»
given less to his diction than to the facts ; his heart wa»
less in the form than the matter. It is true that his

manuscripts were blotted and smeared, and that he made
so many alterations in the proofs that the printer found it

worth whde to have the whole set up in type afresh. Bur
there is no polish in his style, as in that of Junius for

example, though there is something a thousand times better

than polish. " Why will you not allow yourself to be per-

suaded," said Francis after reading the Hejleclions, " that

polish is material to preservation ? " Burke always accepted

the rebuke, and flung himself into vindication of the sensi-

substance, and veracity of what he had written. His writ-

ing is magnificent, because he knew so much, thought 8«

comprehensively, and felt so strongly.

The succession of failures in America, culminating ic

Cornwallis's surrender at York Town in October 1781,

wearied the nation, and at length the persistent and

powerful attacks of the opposition began to tell. "At this

time," wrote Burke, in words of manly self-assertion,

thirteen years afterwards, " having a momentary lead

(1780-2), so aided and so encouraged, and as a feeble

instrument in a mighty hand,—I do not say I saved my
country,—I am sure I did my country important service.

There were few indeed at that time that did not acknow-

ledge it. It was but one voice, that no man in the kingdom
better deserved an honourable provision should be made
for him." In the spring of 1782 Lord North resigned-

It seemed as if the court system which Burke had been

denouncing for a dozen years was now finally broken, and
as if the party which he had been the chief instrument in

instructing, directing, and keeping together must now in-

evitably possess power for many years to come. Yet in a few

months the whole fabric' had fallen, and the Whigs were

thrown into opposition for the rest of the century. The
story cannot be omitted in the most summary account of

Burke's life. Lord Rockingham came into office on the

fall of North. Burke was rewarded for services beyond

price by being made Paymaster of the Forces, with the

rank of a Privy Councillor. He had lost his seat for

Bristol two years before, in consequence of his courageous

advocacy of a measure of tolerance for the CathoUcs, and
his still more courageous exposure of the enormities of the

commercial policy of England towards Ireland. He sav

during the rest of his parliamentary life (to 179-1) for

Malton, a pocket borough first of Lord Rockingham's, ther

of Lord FitEwilliam's. Burke's first tenure of office was
very brief. He had brought forward in 1780 a compre-

hensive scheme of economical reform, with the design o»

limiting the resources of jobbery and corruption which the

Crown was able to use to strengthen its own sinister

influence in Parliament Administrative reform <vas, next
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to peace with the colonies, the part of the scheme of the

new ministry to which the king most warmly objected. It

was carried out with greater moderation than had been

foreshadowed in opposition. But at any rate Burke's own
office was not spared. While Charles Fox's father was at

the pay-office (1765-1778) he realized as the interest of the

cash balances which he was allowed to retain in his hands,

nearly a quarter of a million of money. When Burke came
to this post the salary was settled at £4000 a year. He
did not enjoy the-income long. In July 1782 Lord Rock-

ingham died ; Lord Shelburne took his place ; Fox, who
inherited from his father a beUef in Lord Shelburne's

duplicity, which his oi+n experience of him as a colleague

d\inng the last three months had made stronger, dechned

to serve under him. Burke, though he had not encouraged

Fox to take this step, still with his usual loyalty followed

him out of office "This may have been a proper thing to

do if their distrust of Shelburne was incurable, but the

next step, coalition with Lord North against him, was

not only a political blunder, but a shock to party morality,

which brought speedy retribution. Either they had been

wrong, and violently wrong, for a dozen years, or else Lord
North was the guiltiest political instrument since Strafford.

Burke attempted to defend the alliance on the ground of

the substantial agreement between Fox and North in

public aims. The defence is wholly untenable. The
Rockingham Whigs were as substantially in agreement on
public affairs with the Shelburne Whigs as they were with

Lord North. The movement was one of the worst in the

history of English party. It served its immediate purpose,

however, for Lord Shelburne found himself (February 24,

1783) too weak to carry on the government, and was suc-

ceeded by the members of the coalition, with the duke of

Portland for prime minister (April 2. 1783). Burke went
back to his old post at the pay-office and was soon en-

gaged in framing and drawing the famous India Bill. This

was long supposed to be the work of Fox, who was politi-

cally responsible for it. We may be sure that neither he

nor Burke would have devised any government for India
which they did not honestly believe to be for the advantage
both of that country and of England. But it cannot be
disguised that Burke had thoroughly persuaded himself

that it was indispensable in the interests of English freedom

to strengthen the party hostile to the court As we have
already said, dread of the peril to the constitution from
the new aims of George IIL was the mam inspiration of

Burke's political action in home affairs for the best part of

his political life. The India Bill strengthened the anti-

court party by transferring the government of India to

seven persons named in the Bill, and neither appointed nor
removable by the Crown. In other words, the Bill gave
the government to a board chosen directly by the House of

Commons ; and it had the incidental advantage of confer-

ring on the ministerial party patronage valued at £300,000
a year, which would remain for a fixed term of years out

of reach of the king. In a word, judging the India Bill

from a party point of view, we see that Burke was now
completing tlie aim of his project of economic reform.

That measure had weakened the influence of the Crown by
limiting its patronage. The measure for India weakened
the influence of the Crown by giving a mass of patronage

to the party which the king hated. But this was not to

be. The India Bill was thrown out by means of a royal

intrigue in the Lords, and the ministers were instantly

dismissed (December 18, 1783). Young William Pitt, thee
only in his twenty-fifth year, had been Chancellor of the

Exchequer in Lord Shelburne's short ministry, and had
refused to enter the coalition Gfvernment from an honour
able repugnance to join Lord North. He was now made
prime minister. The country io tl)e election of the next

year ratified the king's judgment against the Portland

combination; and the hopes which Buike had cherished

for a political life-time were irretrievably ruined.

The six years that followed the great rout of the orthodox

Whigs were years of repose for the country, but it waa
now that Burke engaged in the most laborious and formid-

able enterprize of his Ufe, the impeachment of Warren Hast-

ings for high crimes and misdemeanours in his government
of India. His interest in that country was of old date. It

arose partly from the fact of William Burke's residence

there, partly from his friendship with Philip Francis, but
most of all, we suspect, from the effect which he observed

Indian influence to have in demoralizing the House of

Commons. " Take my advice for once in your life,"

Francis wrote to Shee ;
" lay aside 40,000 rupees for ai

seat in Parliament : in this country that alone mokes all'

the difference betwesn somebody and nobody." The rela-

tions, moreover, between the East India Company and the

Government were of the most important kind, and occupied

Burke's closest attention from the beginning of the Ameri-

can war down to his own India Bill and that of Pitt

and Dundas. In February 1785 he delivered one of

the most famous of all his speeches, that on the nabob of

Arcot's debts. The real point of this superb declamation

was Burke's conviction that ministers supported the claims

of the fraudulent creditors in order to secure the corrupt

advantages of a sinister parliamentary interest. His pro-

ceedings against Hastings had a deeper spring. The story

of Hastings's crimes, as Macaulay says, made the blood of

Burke boil in his veins. He had a native abhorrence of

cruelty, of injustice, of disorder, of oppression, of tyranny,

and all these things in all their degrees marked Hastings's

course in India. They were, moreover, concentrated in

individual cases, which exercised Burke's passionate imagina-

tion to its profoundest depths, and raised it to such a glow

of fiery intensity as has never been rivalled in our history.

For it endured for fourteen jears, and was just as burning

and as terrible when Hastings was acquitted in 1795, as in

the Select Committee of 1781 whan Hastings's enormities

were first revealed. " If I were to call for a reward," wrote

Burke, " it would be for the services in which for fourteen

ysars, without mtermission, I showed the most industry

and had the least success, I mean in the affairs of India
;

they are those on which I value myself the most ; most for

the importance ; most for the labour ; most for the judgment;

most for constancy and perseverance in the pursuit."

Sheridan's speech in the House of Commons upon the

charge relative to the Begums of Oude probably excelled

anything that Burke achieved, as a dazzling performance

abounding in the most surprising literary and rhetorical

effects. Bat neither Sheridan nor Fox was capable of that

sustained and overflowing indignation at outraged justice

and oppressed humanity, that consuming moral fire, which

burst forth again and again from the chief manager of the

impeachment, with such scorching might as drove even

the cool and intrepid Hastings beyond all self-control, and
made him cry out with protests and exclamations like a

criminal writhing under the scourge. Burke, no doubt, in

the course of that unparalleled- trial showed some prejudice ;

made some minor overstatements of his case ; used many
intemperances ; and suffered himself to be provoked into

expressions of heat and impatience by the cabals of the

defendant and his party, and the intolerable incompetence

of the tribunal. It is one of the inscrutable perplexities

of human affairs, that in the logic of practical life, in order

to reach conclusions that cover enough for truth, we are

coustantly driven to premises that cover too much, and
that in order to xecure their right weight to justice and
reason, good men are forced to fling the two-edged sword

of passion into the same scale. But these excuses were
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mere trifles, and well acserre to be forgiven, when we think

that though the offender was in form acquitted, yet Burke

succeeded in these fourteen years of laborious effort in

laying llie foundations once for all of a moral, just,

philantliropic, and responsible public opinion in England

with reference to India, and in doing so performed perhaps

the most magnificent service that any statesman has ever

Lad it in his power to render to humanity.

Burke's first decisive step against Hastings was a

motion for papers in the spring of 1786 ; the thanks of the

House of Commons to the managers of the impeachment

were voted in the summer of 1794. But in those eight

years some of the most astonishing events in history had

changed the political face of Europe. Burke was more

than sixty years old when the states-general met at Ver-

sailles in the spring of 1789. He had taken a prominent

part on the side of freedom in the revolution which stripped

England of her empire in the West, He had taken a

prominent part on the side of justice, humanity, and order,

in dealing with the revolution which had brought to England

new empire in the East. The same vehement passion for

freedom, justice, humanity, and order was roused in him
at a very early stage of the third great revolution in his

history—the revolution which overthrew the old monarchy

in France. From the first Burke looked on the events of

1789 with doubt and misgiving. He had been in France ,

in 1773, wheto he had not only the famous vision of Marie

Antoinette at Versailles, "glittering like the morning star,

full of life, and splendour, and joy," but had also supped and
discussed with some of the destroyers, the encyclopaedists,

"the sophisters, economists, and calculators." His first

speech on his return to England was a warning (March 1 7,

1773) that the props of good government were beginning

to fail under the systematic attacks of unbelievers, and that

principles were being propagated that would not leave to

civil society any stability. The apprehension never died

out in his mind ; and when he knew .that the principles

end abstractions, the un-English dialect and destructive

dialectic, of his former acquaintances were predominant in

the National Assembly, his suspicion that the movement
would end in disastrous miscarriage waxed into certainty.

The scene grew still more sinister in his eyes after the

inarch of the mob from Paris to Versailles in October, and
the violent transport of the king and queen from Versailles

to Paris. The same hatred of lawlessness and- violence

which fired him with a divine rage against the Indian
malefactors was aroused by the violence and lawlessness

of the Parisian insurgents. The same disgust for abstrac-

tions and naked doctrines of right that had stirred him
against the pretensions of the British Parliament in 1774
ind 1776, was revived in as lively a degree by political con-

ceptions which he judged to be identical in the French
Assembly of 1789. And this anger and disgust were
exasperated by the dread with which certain proceedings in

England had inspired him, that the aims, principles,

methods, and language which he so misdoubted or abhorred

in France were likely to infect the people of Great Britain.

In November 1790 the town, which had long been eagerly

expecting a manifesto from Burke's pen, was electrified by
the Jiefledions on the liexolution in France, and on the

firoceedintjs iji certain societies in London relative to thai

event The generous Windham made an entry in his diary

of his reception of tho new book. " What shall be said,"

he added, '' of the state of things, when it is remembered
that the writer is a man decried, persecuted, and proscribed ;

dot being much valued even by his own party, and by half

the nation considered as little better than an ingenious mad-
tnan 1 " But the writer now ceased to be decried, persecuted,

and proscribed, and his book was seized as the expression

of that new current of opinion in Europe which the more

recent events of the Revolution had slowly set flowing. Iw
vogue was instant and enormous. Eleven editions were
exhausted in little more than a year, and there is probably
not much exaggeration in the estimate that 30,000 copies

were sold before Burke's death seven years afterwards.

George III. was extravagantly delighted ; Stanislaus of

Poland sent Burke words of thanks and high glorification

and a gold medal. Catherine pf Russia, the friend of

Voltaire and tha benefactress of Diderot, sent her con-

gratulations to the man who denounced French philosophers

as miscreants and wretches. " One wonders," Romilly said

by-and-by, " that Burke is not ashamed at such success."

Mackintosh replied to him temperately in the Vindicice

Gallicce, and Tom Paine replied to him less temperately

but far more trenchantly ana more shrewdly in the Eights

of Man. Arthur Young, with whom he had corresponded

years before on the mysteries of deep ploughing and
fattening hogs, added a cogent polemical chapter to that

ever admirable work, in which he showed that he knew as

much more than Burke about the old system of France as

he knew more than Burke about soils and roots. Philip

Francis, to whom he had shown the proof-sheets, had tried

to dissuade Burke from publishing his performance. The
passage about Marie Antoinette, which has since become a

stock piece in books of recitation, seemed to Francis a mere
piece of foppery; for was she not a Messalina and a jade?
" I know nothing of your story of Messalina," answered
Burke ;

" am I obliged to prove judicially the virtues of

all those I shall see suffering' every kind of wrong and
contumely and risk of life, before I endeavour to interest

others in their sufferings ? . . . Are not high rank, great

splendour of descent, great personal elegance, and outward

accomplishments, ingredients of moment in forming tht

interest we take in the misfortunes of men 1 . . . I tell

you again that the recollection of the manner in which I

saw the queen of France in 1774, and the contrast between

,that brilliancy, splendour, and beauty, with the prostrate

homage of a nation to her, and the abominable scene of

1789 which I was describing, did draw tears from me and
wetted my paper. These tears came again into my eyes

almost as often as I looked at the description,—they may
again. You do not believe this fact, nor that these are my
real feelings; but that the whole is affected, or as you

express it, downright foppery. My friend, I tell you it is

truth ; and that it is true and will be truth when you and
I are no more ; and will exist as long as men with their

natural feelings shall exist" (Corr. iii. 139).

Burke's conservatism was, as such a passage as this may
illustrate, the result partly of strong imaginative associa

tions clustering round the more imposing symbols of social

continuity, partly of a sort of corresponding conviction in

his reason that there are certain permanent elements of

human nature out of which the European order had risen

and which that order satisfied, and of whose immense merits,

as of its mighty strength, the revolutionary party in France

were most fatally ignorant. When Komilly saw Diderot

in 1783, the great encyclopedic chief assured him that

submission to kings and belief in God would be at an end

all over the world in a very few years. When Condorcet

described the Tenth Epoch in the long development of

human progress, he was sure not only that fulness of light

and perfection of happiness would come to the sons of

men, but that they were coining with all speed. Only
those who know the incredible rashness of the revolutionary

doctrine in the mouths of its most powerful professors at

that time ; only those who know their absorption in ends

and their incousiderateness about means, can feel how
profoundly right Burke was in all this part of his conten-

tion. Napoleon, who had begun life as a disciple of

I

Bousseau, wniirmcd the trisdom of the philosophy of
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was in one sense the outcome of a mere sinister expediency,

but that such a measure was expedient at all sufficed to

prove that Burke's view of the present possibilities of social

change was right, and the view of the Rousseauites and
too sanguine Perfectibilitarians wrong. As we have seen,

Burke's very first piece, the satire on Bolingbroke, sprang

from his conviction that merely rationalistic or destructive

criticism, applied to the vast complexities of man in the

social union, is either mischievous or futile, and mischievous

exactly in proportion as it is not futile.

To discuss Burke's writings on the Revolution would be
'.0 write first a volume upon the abstract theory of society,

ind then a second volume on the history of France. But
we may make one or two further remarks. One of the

most common charges against Bujke was that he allowed

his imagination and pity to be touched only by the sorrows

of kings and queens, and forgot the thousands of oppressed

and famine-stricken toilers of the land. " No tears are

shed for nations," cried Francis, whose sympathy for the

Revolution was as passionate as Burke's execration of it.

" When the provinces are scourged to the bone by a mer-

cenary and merciless mihtary power, and every drop of

its blood and substance extorted from it by the edicts of a
royal council, the case seems very tolerable to those who
are not involved in it. When thousands after thousands

are dragooned out of their country for the sake of their

religion, or sent to row in the galleys for selling salt against

law,—when the liberty of every individual is at the mercy
of every prostitute, pimp, or parasite that has access to

power or any of its basest substitutes,—my mind, I own,

is not at once prepared to be satisfied with gentle pallia-

tives for such disorders " (Fratuis to Burke, November 3,

1790). This is a very terse way of putting a crucial

objection to Burke's whole view of French affairs in 1789.

His answer was tolerably simple. The Revolution, though
it had made an end of the Bastille, did not bring the only

real practical liberty, that is to say, the liberty which
comes with settled- courts of justice, administering settled

laws, undisturbed by popular fury, independent of every-

thing but law, and with a clear law for their direction.

The people, he contended, were no worse oflf under the old

monarchy than they will be in the long run under assem-
blies that are bound by the necessity of feeding one part

of the community at the grievous charge of other parts, as

oecessitous as those who are so fed ; that are obliged to

flatter those who have their lives at their disposal by
tolerating acts of doubtful influence on commerce and
.igriculture, and for the sake of precarious relief to sow the
seeds of lasting want ; that will bo driven to be the instru-

ments of the violence ofi others from a sense of their own
weakness, and, by want of authority to assess equal and
proportioned charges upon all, will be compelled to lay a
strong hand upon tho possessions of a part. As against

the moderate section of the (Constituent Assembly this was
just.

One secret of Burke's views ot the Revolution was
the contempt which he had conceived for the popular
leaders in tho earlier stages of the movement. In spite of

much excellence of intention, much heroism, much energy,

it is hardly to be denied that the leaders whom that move-
ment brought to the surface were almost without exception

men of the poorest political capacity. Danton, no doubt,

was abler than most of the others, yet the timidity or

temerity with which he allowed himself to be vanquished
by Robespierre showed that even he was not a man of

commanding quality. The spectacle of men so rash, and so

incapable of controlling the forces which they seemed to

have presumptuously summoned, excited in Burke both
indigoatioa and contempt. And the leaders of the Consti-
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tuent who came first on the stage, ana hoped to make a
revolution with rose-water, and hardly realized any more
than Burke did how rotten was the structure which they
had undertaken to buOd up, almost deserved his contempt,
even if, as is certainly true, they did notdeserve his indig-

nation. It was only by revolutionary methods, which are
in their essence and for a time as arbitrary as despotic
methods, that the knot could be cut. Burke's vital error

was his inability to see that a root and branch revolution
was, under the conditions, inevitable. His cardinal position,

from which he deduced so many important conclusions,

namely, that the parts and organs of the old constitution

of France were sound, and only needed moderate invigora-

tion, is absolutely mistaken and untenable. There was
not a single chamber in the old fabric that was not
crumbling and tottering. The court was frivolous, vacil-

lating, stone deaf and stone bUnd ; the gentry were
amiable, but distinctly bent to the very last on holding to

their privileges, and they were wholly devoid "both of the

political experience that only comes of practical responsi-

bility for public afi'airs, and of the political sagacity that only

comes of political experience. The parliaments or tribunals

were nests of faction and of the deepest social incompetence.

The very sword of the state broke short in the king's hand.

If the king or queen could either have had the political

genius of Frederick the Great, or could have had the good
fortune to find a minister with that genius, and the good
sense and good faith to trust and stand by him against

mobs of aristocrats and mobs of democrats ; if the army
had been sound and the states-general had been convoked
at Bourges or Tours instead of at Paris, then the type o(

French monarchy and French society might have been

modernized without convulsion. But none of these con-

ditions existed.

Wlien he dealt with the affairs of India, Burke passed

over the circumstances of our acquisition of power in that

continent. " There is a sacred veil to be drawn over the

beginnings of all government," he said. " The first step

to empire is revolution, by which power is conferred ; the

next is good laws, good order, good institutions, to give that

power stability." Exactly on this broad principle of

political force, revolution was the first step to the assump-

tion by the people of France of their own government
Granted that the Revolution was inevitable and indispens-

able, how was the nation to make the best of iti And how
were sarrounding nations to make the best of iti This

was the true point of view. But Burke never placed him-

self at such a point. He never conceded the postulate,

because, though he knew France better than any body in

England except Arthur Young, he did not know her condi-

tion well enough. " Alas I " ho said, " they little know
how many a weary step is to be taken before they can form

themselves into a mass which has a true, political

personality." And how true this was, it will perhaps take

more than a century fully to show. But then nations like

individual men are ofteti driven to travel over a weary road

that has been long prepared for them by the far-reaching

errors of their forefathers and it was only by the journey

of which ho wisely forewarned them, that they could hope

to arrive at the goal of which he unwisely despaired for

them.

Burke's view of French affairs, however consistent with

all his former political conceptions, put an end to more than

one of his old political friendships. He had never been

popular in the House of Commons, and the vehemence,

sometimes amounting to fury, which ho had shown in the

debates on'the India Bill, on tho regency, on the impeach-

ment of Hastings, had made him unpopular even among

men on his own side. In May 1789—that memorable

month of May in vhich the states-general marched in
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impressive array to hear a aennon at the church of Nfltrs

Dame at Versailles—a vote of censure had actually been

passed on him iii the House of Conmons for a too severe

expression used against Hastings. Fox, who led the party,

and Sheridan, who led Fox, were the intimates of the

Prince of Wales ; and Burke would have been as much out

of place in that circle of gamblers and profligates as Milton

would have been out of place in the court of the Restoration.

The prince, as somebody said, was like his father in having

closets within cabinets and cupboards within closets.

When the debates on the regency were at their height we

have Burke's word that he was not admitted to the private

counsels of the party. Though Fox and he were on friendly

terms in society, yet Burke admits that for a considerable

period before 1790 there had been between them "distance,

coolness, and want of confidence, if not total alienation on

his part." The younger Whigs had begun to press for

shorter parliaments, for the ballot, for redistribution of

political power. Burke had never looked with any favour

on these projects. His experience of the sentiment of the

populace in the two greatest concerns of his life,—American

affairs and Indian affairs,—had not been likely to prepossess

him in favour of the popular voice as the voice of superior

political wisdom. He did not absolutely object to some

remedy in the state ol representation (Corr. iL 387), still he

vigorously resisted such proposals as the duke of Richmond's

in 1780 for manhood suffrage. The general ground was

this :
—" The machine itself is well enough to answer any

good purpose, provided the materials were sound. But

what signifies the arrangement of rottenness?"

Bad as the parliaments of George III. were, they con-

tained their full share of eminent and capable men ; and,

what is more, their very defects were the exact counterparts

of what we now look back upon as the prevailing stupidity

in the country. What Burke valued was good government.

His Report on the Causes of the Duration of Mr Hastings's

Trial shows how wide and sound were his views of law

reform. His Thoughts on Scarcity attest his enlightenment

on the central necessities of trade and manufacture, and
even furnished arguments to Cobden fifty years afterwards.

Pitt's parliaments were competent to discuss, and willing to

pass, all measures for which the average political intelligence

of. the country was ripe. Burke did not believe that altered

machinery was at that time needed to improve the quality

of legislation. If wiser legislation followed the great reform

of 1832, Burke would have said this was because the politi-

cal intelligence of the country had improved.

Though averse at all times to taking up parliamentary

reform, ho thought all such projects downright crimes in the

agitation of 1791-2. This was the view taken by Burke, but

it was not the view of Fox, nor of Sheridan, nor of Francis,

nor of many others of his party, and difference of opinion

here was naturally followed by difi'erence of opinion upon
affairs in France. Fox, Grey, Windham, Sheridan, Francis,

Lord Fitzwilliara, and most of the other Whig leaders, wel-

comed the Revolution in France. And so did Pitt, too, for

some time. " How much the greatest event it is that ever

happened in the world," cried Fox, with the exaggeration

of a man ready to dance the carmagnole, " and how much
the best I " The dissension between a man who felt so

passionately as Burke, and a man who spoke so impulsively

as Charles Fox, lay in the very nature of things. Between
Sheridan and Burke there was an open breach in the House
of Commons upon the Revolution so early as February
1790, and Sheridan's influence with Fox was strong. This
divergence of opinion destroyed all the elation that Burke
might well have felt at his compliments from kings, his

gold medals, his twelve editions. But he wos too fiercely

an earnest in his horror of Jacobinism to allow mere party
associations to guide him. In May 1791 the thundercloud

burst, and a public ruptarj between BurKa and Fox tool-

place in the House of Commons.
The scene is famous in our parliamentary annals. The

minister had introduced a measure for the division of the

province of Canada and for the establishment of a local

legislature in each division. Fox in the course of debate

went out of his way to laud the Revolution, and to sneei

at some of the most effective passages in the Reflections.

Burke was not present, but he announced his determina-
,

tion to reply On the day when the Quebec Bill was tc

come on again, Fox called upon Burke, and the pan

walked together from Burke's house in Duke Street dowr
to Westminster. The Quebec Bill was recommitted, and

Burke at once rose and soon began to talk his usual

language against the Revolution, the rights of man, ana

Jacobinism whether English and French. There was a

call to order. Fox, who was as sharp and intolerant in the

House as he was amiable out of it, interpo.sed with some
words of contemptuous irony. Pitt, Grey, Lord Sheffield,

all plunged into confused and angry debate, as to whether

the French Revolution was a good thing, and whether the

French Revolution, good or bad, had anything to do with

the Quebec Bill. At length Fox, in seconding a motion

for confining the debate to its proper subject, burst into

the fatal question beyond the subject, taxing Burke with

inconsistency, and taunting him with having forgotten

that ever-admirable saying of his own about the insurgent

colonists, that he did not know how to draw an indictment

against a whole nation. Burke replied in tones of firm

self-repression ; complained of the attack that had been

made upon him ; reviewed Fox's charges of inconsistency

;

enumerated the points on which they had disagreed, and
remarked that such disagreements had never broken their

friendship. But whatever the risk of enmity, and howevei

bitter the loss of friendship, he would never cease from the

warning to flee from the French constitution. ' But there

is no loss of friends," said Fo£ in an eager under tone.

" Yes," cried Burke, " there is a loss of friends. I know
the penalty of my conduct. I have done my duty at the

price of my friend—our friendship is at an end." Fox
rose, but was so overcome that for some moments he could

not speak. At length, his eyes .streaming with tears, and
in a broken voice, he deplored the breach of a twenty years'

friendship on a political question. Burke was inexorable.

To him the political question was so vivid, so real, so

intense, as to make all personal sentiment no more than

dust in the balance. Burke confronted Jacobinism with

the relentlessness of a Jacobin. The rupture was never

healed, and Fox and he had no relaticns with one another

henceforth beyond such formal interviews as took place in

the manager's box in Westminster Hall in connection with

the impeachment.

A few months afterwards Burke published the Appeal

from the New to the Old Whigs, a grave, calm, and most
cogent vindication of the perfect consistency of his criticisms

upon the English Revolution of 1 688 and upon the French
Revolution of 1789 with the doctrines of the great Whigs
who conducted and afterwards defended in Anne's reign

the transfer of the crown from James to William and Mary.
The Appeal was justly accepted as a satisfactory performance^

for the purpose with which it was written. Events, how-'

ever, were doing more than words could do, to confirm the',

public opinion of Burke's sagacity and foresight. He had'

always divined by the instinct of hatred that the French
moderates must gradually be swept away by the Jacobins,

and now it was all coming true. The humiliation of the

king and queen after their capture at Varennes ; the com-
pulsory acceptance of the constitution; the plain incom-
petence of the new Legislative Assembly; the growing
violence of the Parisian mob. and the ascendency of tb<<
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Jacobins at the Uommou Uau ; tbe fierce day of the 20th

of June (1792), when, the mob flooded the Tuilenes, and

the bloodier day of the 10th of August, when the Swiss

guard was massacred and the royal family flung into prison
;

the murders in the prisons in September ; the trial and

execution of the king in January (1793) ; tbe proscription

of the Oirondjns in June
, the execution of the queen in

October—if we realize the impression likely to be made
upon the sober and homely English imagination by such a

heightening of horror by horror, we may easily understand

how people came to listen to Burke's voice as the voice of

inspiration, and to look on his burning anger as the holy

fervour of a prophet of the Lord.

Fox still held to his old opinions as stoutly as he could,

and condemned and opposed the war which England had

rieflared against the French republic Burke, who was

pr:)foundly incapable of the meanness of letting personal

estrangement blind his eyes to what wa.i best fur the coni-

inonwealth, kept hoping against hope that each new trait

of excess rn France would at length bnng the great Whig
eader to a better mind He used to declaim by the hour

in the conclaves at Burlington House upon the necessity

of securing Fox; upon the strength which hu genius

would lend to the administration in its task of grappling

with the sanguinary giant ; upon the impossibility, at least. of

doing either with him or without him. Fox s most im-

portant political friends who had long wavered, at length,

to Burke's great satisfaction, went over to the side of the

Government. In July 1794, the duke of Portland, Lord
Fitzwilliam, Windham, and Grenville took office under

Pitt. Fox was left with a minority which was satirically

aid not to have been more than enough to fill a hackney

coach. "That is a calumny, " said one of the party, " we
should have filled two." The war was prosecuted with the

aid of both the great parliamentary parlies of the country,

and with the approval of the great bulk of tbe nation.

Perhaps the one man in England who in his heart approved

of it less than any other was William Pitt. Tbe difference

between Pitt and Burke was nearly as great as that between

Burke and Fox. Burke would be content with nothing short

of a crusade against France, and war to the death with her

rulers. "I cannot persuade myself,' he said, "that this

war bears any the least resemblance to ony that has

ever existed in the world. I cannot persuade myself

that any examples or any reasonings drawn from other

wars and other politics are at all applicable to it" (Corr. iv.

219). Pitt, on the other hand, as Lord Russell truly says,

treated Robespierre and Carnot as he would have treated

any other French rulers, whose ambition was to be resisted,

and whose interference in the affairs of other nations was

to be checked. And he entered upon the matter in tbe

spirit of a man of business, by sendine ship? to seize some
islands belonging to France in the West Indies, so as to

make certain of repayment of tbe expenses of the war.

In the summer of 1794 Burke was struck to the ground
by a blow to bis deepest affection in life, and he never

recovered from it. His whole soul was wrapped up in his

only son, of whose abilities he had the most extravagant

f.'itimate and hope. All the evidence goes to show that

Richard Burke was one of the most presumptuous and
empty-headed of human beings. " He is the most impu-
dent and opiniative fellow I ever knew," said Wolfe Tone.

Oilbert Elliott, a very different man, gives tbe same
account. _ " Burke," be says, describing a dinner party at

Lord Fitzwilliam's in 1793, "has now got euch a train

after him as would sink anybody but himself : his son, who
is quite nauseated by all mankind ; his brother who is liked

better than his son, but is rather oppressive with animal

spirits and brogue ; and his cousin, 'V\'illiam Burke, who is

iust ret'irned unexpectedly from India, as much ruined as

when he went ye^rs ago. and who is a iresn cnarge on any
prospects of power Burke may ever have. Mrs Burke hag.

in her train Miss Freuch [Burke's niece], tbe most perfect
She Paddy that ever was caught. Notwithstanding these
disadvantages Burke is in himself a sort of power in the
state. It IS not too much to say that he is a sort of power
in Europe, though totally without any of those means or
the smallest share in them which give or maintain power in

other men." Burke accepted tbe position of a power in
Europe seriously. Though no man was ever more free from
anything like the egoism of tbe lutellectual coxcomb, yet
he abounded in that active self-confidence and self-assertion

which 13 natural in men who are conscious of great powers,
and strenuous in promoting great causes. In tbe summer
of 1791 he despatched his son to Coblentz to give advice
to the royalist exiles, then under tbe direction of Caioniie,
and to report to Beaconsfield their disposition and prospects.

Richard Burke was received with many compliments, but
of course nothing came of bis mission, and the only
impression that remains with the reader of bis prolix story
w his tale of tbe two royal brothers, who afterwards became
Louis .Win and Charles X., meeting after some parting,

and embracing one another with many tears on board a
boat in the middle of the Rhine, while some of the courtiers

raised a cry of " Long live the king '—the king who had a
few weeks before been carried back in triumph to his

capital with Mayor Potion in his coach. When we think
of the pass to which things had come in Pans by this time,

and of tbe unappeasable ferment that boiled round the
court, there is r certain touch of the ludicrous in the notion

of poor Richard Burke writing to Louis XVI. a letter of

wise advice how to comport himself.

At the end of the same year, with tbe approval of his

father, he started for Ireland as the advi^r of the Catholic
Association He made a wretched emissary, and there was
no limit to his arrogance, noisiness, and indiscretion. The
Irish agitators were glad to give him two thousand guineas

and to send bim home The mission is associated with a

more important thing, his fathers Letters to Sir l/rraurs

Lamjrxshe, advocating the admission of the Irish Catholics

to the franchise Thi? short piece abounds richly in inaxinis

of moral and political prudence. And Burke exhibited

considerable courage in writing it, for many of its maxims
seem to involve a contradiction, first, to tbe piinciples on

which he withstood the movement in France, and second,

to his attitude upon the subject of parliamentary reform.

The contradiction is in fact only superficial. Burke was
not the man to fall unawares into a trap of this kind. His
defence of Catholic relief, and it had been the conviction

of a life-time, was very properly founded on propositions

which were true of Ireland, and were true neither of France

nor of tbe quality of parliamentary representation in

England Yet Burke threw such breadth and generality

over all he wrote that even the.se propositions, relative as

they were, form a short manual of statesmanship.

At tbe close of the session of 1794 tbe impeachment of

Hastings had come to an end, and Burke bade farewell to

Parliament Richard Burke was elected in his father's

place at Malton. The king was bent on making tbe

champion of the old order of Europe a peer. His title was

to be Lord Beaconsfield, and it was designed to annex to

tbe title an income for three lives. The patent was being

made ready, when all was an"sted by the sudden death of

the son who was to Burke more than life. The old man's

grief was agonizing and inconsolable. " The storm has

gone over me," he wrote in words which are well knowDj

but which can hardly be repeated too often for any who
have an ear for the cadences of noble and pathetic speech,

—

"The storm has gone over me, and I lie like one of those

old oaks which the late hurricane has scattered about me.

I
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I am stnppea oi afl my hououn* ; 1 am torn up by toe

roots and Le prostrate on the earth. ... I am alone. I

have none to meet my enemies in the gate. ... I live in

an inverted order. They who ought to have succeeded me
have gpne before mo. They who should have been to me
as posterity are in the place of ancestors."

A pension of £2500 was all that Burke could now be

persuaded to accept. The duke of Bedford and Lord

Lauderdale made some remarks in Parliament upon this

paltry reward to a man who, in conducting a great trial on

the public behalf, had worked harder for nearly ten years

than any minister in any cabinet of the reign. But it was

not yet safe to kick up heels in face of the dying lion.

The vileness of such criticism was punished, as it deserved

to be, in the Letter to a Noble Lord (1796), in which Burke

showed the usual art of all his compositions in shaking aside

the insignificances of a subject. He turned mere personal

defence and retaliation into an occasion for a lofty enforce-

ment of constitutional principles, and this, too, with a

relevancy and pertinence of consummate skilfulness. There

was to be one more great effort before the end.

In the spring. of 1796 Pitt's constant anxiety for peace

had become more earnest than ever. He had found out

the instability of the coalition and the power of France.

Like the thrifty steward he was, he saw with growing

concern the waste of the national resources and the strain

upon commerce, with a publi: debt swollen to what then

seemed the desperate sum of £400,000,000. Burke at the

notion of negotiation flamed cut in the Letters on a Regicide

Peace, in some respects the most splendid of all his compo-

sitions. They glow with passion, and yet with ail their

rapidity is such steadfastness, the fervour of imagination

is so skilfully tempered by close and plausible reasoning,

and the whole is wrought with such strength and fire, that

we hardly know where else to look either in Burke's own
wrjtings or elsewhere for such an exhibition of the rhetorical

resources of our language. We cannot wonder that the

whole nation was stirred to the very depths, or that they

strengthened the aversion of the king, of Windham, and
other important personages in the Government, against the

plans of Pitt. The prudence of their drift must be settled

by external considerations. Those who think that the

French were likely to show a moderation and practical

reasonableness in success, such as they had never shown in

the hour of imminent ruin, will find Burke's judgment full

of error and mischief. Those, on the contrary, who think

that the nation which was on the very eve of surrendering

itself to the Napoleonic absolutism was not in a hopeful

humour for peace and the European order, will believe that

Burke's protests were as perspicacious as they were power-

ful, and that anything which chilled the energy of the war
was as fatal as he declared it to be.

I
When the third and most impressive of these astonishing

productions came into the hands of the public, the writer

was no more. Burke died on the 8th of July 1797. Fox,
who with all his faults was never wanting in a fine and
generous sensibility, proposed that there should be a public

funeral, and that the body should lie among the illustrious

dead in Westminster Abbey. Burke, however, had left

strict injunctions that his burial should be private ; and he
was laid in the little church at Beaconsfield. It was the
year of Campo Formio. So a black whirl and torment of

rapine, violence, and fraud was encircling the Western
World, aa a life went out which, notwithstanding some
eccentricities and some aberrations, had made great tides

in human destiny very luminous. (j. mo.)

BURKE, Robert O'Hara (1821-1861), one of the

Ijrcat explorers of the continent of Australia, was born in

1821 at St Clerans in Galway, Ireland. He left the Belgian

wUeje where he had been educated to enter the military

service ol Austria, out m 1848 rtiumed to ireiana, and
obtained a post in the mounted police. He next went tc

Australia, and served for some time as police-inspector,

first in Melbourne and then in the district of Beechwortb,
till the outbreak of the Crimean War induced him to

return to Europe to take part in the campaign. Peacp
was restored, however, before he arrived, and he accordingly
went back to Australia and resumed his connection with
the police force. In 18G0 he was appointed one of the

leaders of a Government exploring expedition, and in this

capacity had the honour of being one of the first Europeans
to traverse the continent from south to north. A short

account of the enterprise—so brilliantly successful in its

achievements and so disastrous in its termination— is given

in the article Australia, voL iii. p. 106 ; and fuller details

vrill be found in the Journal of the Royal Geographical
Society for 1862. The remains of the explorer were interred

by Howitt'a relief party m 28" 20' S. lat. and 141" E.

long.

BURLAMAQUI, Jean Jacques (1694-1748), a
celebrated writer on natural law, was born at Geneva on
the 24th June 1694. He received a careful education,

and while passing through his university course devoted
himself with such success to the study of ethics and law of

nature, that at the age of twenty-five he was designated

honorary professor. Before taking possession of his chair

he travelled through France and England, and made the

acquaintance of the most eminent writers of the period.

On his return he began his lectures^ and soon gained a

wide reputation, from the •simplicity of his style and the

precision of his views. He continued to lecture for fifteen

years, when he was compelled to resign from iU-health.

His fellow-citizens at once elected him a member of the

council of state, and he gained as high a reputation for his

practical sagacity as he had for his theoretical knowledge.

He died at Geneva on the 3d April 1748. His works were
Principes du Droit Naturel, 1747, and Principes du Droit

Politique, 1751. These have passed through many
editions, and were very extensively used as text-books.

The most convenient collected edition is that by Dupin, in

5 vols., 1820. Burlamaqui's style is simple and clear, and
his arrangement of the material good. His fundamental

principle may be described as rational utilitarianism, and
it in many ways resembles that of Cumberland.

BURLINGTON, a city and port of entry of the United
States, capital of Chittenden county, in Vermont, 38 miles

N.W. of Montpelier, in 44° 27' N. lat., and 73° 10' W.
long. It has a fine situation on the eastern shore of Lake
Champlain, and is laid out with great regularity around a

central square. Its principal buildings are the Vermont
University (which occupies the summit of the slope on

which the city is built), the Vermont Episcopal Institute,

the court-houses, a jail, a custom-house, and a marine-

hospital The university was founded in 1791, and vras

endowed by the State with 29,000 acres of land,—to which

in 1865 were added 150,000 acres of national grant b;"

the incorporation of the agricultural college. There is a

medical school attached. Burlington carries on an extensive

trade in lumber, and has the most important share in the

shipping traflfic of the lake. Its harbour is defended by a

breakwater, and a lighthouse was erected at the mouth of

the bay in 1862. To the north of the Onion River, but

united to Burlington by a bridge, lies the flourishing village

of Winooski, with factories and mills. The history of

Burlington only dates from 1783; its first church from

1795, and its incorporation as a city from 1864. Popula-

tion in 1870, 14,387.

BURLINGTON, a city and port of entry of the United
States in Burlington county, New Jersey, 18 miles N.E.

of Philadelphia, on the Delaware, in 40° 5' N. lat. and 73°
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10' 'Vtr loii-. It is well btuic, ni= aa afcundani; supply ol

water, and forma a favourite summer resort for the inha-

bitants of Philadelphia Its educational institutions are

of considerable importance, and comprise an Episcopal

allege, founded in 1846; St Mary's HaU, also under

Episcopalian management ; two large boarding schools

;

and a number of public schools, which are well endowed.

There is also a town-h;dl and a valuable library. Though

it has greatly declined with the rise of Philadelphia,

Burlington still maintains a respectable shipping trade ; in

1871 it had 131 vesseb with a registered tonnage of

12,525. The first settlement of the city dates from 1667,

and was principally due to a number of Quakers. New
Bjverly, as the place was originally called, grew rapidly

in importance, and was the seat of the Government of New
Jersey till 1790. It had a large trade with the West
Indies, and was raised to the rank of a bishopric, Queen

Anne endowing the church with an extensive estate.

Population in 1870, 5817.

BURLINGTON, a city of the United States, the capital

of the county of Des Moines in Iowa, on the right bank

of the Mississippi, 207 miles by rail from Chicago. It

occupies a natural amphitheatre formed by the limestone

bluffs which slope backward from the river. Among the

educational institutions the chief place is held by the Busi-

ness College, founded in 18G5, and the Baptist University,

which dates from 1854. There are about eight public

schools, fifteen churches, and a public library. The com-

mercial activity of the city is very great, and is gradually

increasing. Its industrial establishments comprise fiour-

mills, pork-packing warehouses, foundries, breweries, and
soapworks ; and the neighbourhood furnishes an abundant

supply of coal, building stone, and lime. The city is also

the centre of a considerable railway system. Laid out in

1834, it ranked for several years (1837-40) as the capital

of Iowa. Population in 1860, 6706 ; in 1870, 14,933.
*

BURMAH. The Burman empire, or Independent

Burmah, is situated in the S.E. of Asia, in the region

beyond the mountains which form the eastern frontier of

Bengal. It was formerly of very considerable extent, but

its limits have been greatly contracted by British conquest.

On the W. where it is conterminous with the British terri-

tories in India, the Burman empire is bounded by the pro-

vince of Arak&n, surrendered to the British in 1826, the

petty states of Tipperah and Munnepore, and the province

of Assam, from which it is separated by lofty ridges of

mountains ; on the S. by the British province of Pegu,

acquired in 1853 ; on the N. by Assam and Tibet ; and

on the E by China and the Shan states. Its limits extend

from 19° 30' to 28° 15' N. lat., and from 93° 2' to 100° 40'

K. long., comprising a territory measuring 540 miles in

length from north to south, and 420 in breadth, with an
area of 190,520 English square miles.

•That portion of Asia in which the Burman empire in

situated slopes from the central mountains towards the

touth ; and the Burmese territory is watered by four great

streams, namely, the Irawadi and the Kyen-dwen, which

onite their courses at 21° 50' N. lat.. the Sittang or

Pounloung, and the Salwin. The first two nvers have their

sources somewhere in the northern chain of mountains in

the interior, one head stream of tho Irawadi probably

coming from Tibet ; the Salwin further to the east in

Tibet ; and the Sittang, which is the smallest of the four,

in the hills to the S.E. of Mandalay ; they all run in a

southerly course to the Indian Ocean The Irawadi and
tile Salwin are large rivers, which in the lower part of

tSeir course overflow the flat country on their banks during

ihs season of the rains, and in the upper force their way
iii/ongh magnificent defileS. The former is navigable a

considerable distance above Bhamo : but the hxiei is,

pmcticdliy useless us a means of commuziicanon, «wjng to

the frequent obstacles in its channel The Burmese empire
with its present limits contains no maritime districts, and
only isolated tracts of alluvial plain ; it is in the main an
upland territory, bounded at its southern extremity by a

frontier line at the distance of about 200 miles from the

mouths of the Irawadi, in 19° 30' N. lat. From this point

the country begins to rise, and thence for about 300 miles

farther it contains much rolling country intersected by
occasional hill ranges ; beyond this it is wild and mouD'
tainous.

Though inferior in point of fertility to the low-lying ProdosJ

tracts of British Burmah, the upland country is far from tions,

being unproductive. The chief crops are rice (of which the
'

Burmese count 102 diiferent sorts), nui^e, millet, wheat,

various pulses, tobacco, cotton, and indigo. The sugaN
cane appears to have been long known to the Burmese

6kctch-Map of Bunnnh.

bat, though the climate and soil are extremely favourable^

it is not generally cultivated. A cheap and coarse sugar is

obtained from tht juice of thePalmyra palm, which abounds

in the tract south of the capital The cocoa and areca palms

are not common. The tea-plant, which is indigenous, ia\

cultivated in the hills by some of the mountam tribes at

the distance of about five days' journey, and by others la

still greater perfection at the distance of about ten daye'

journey, from the capital. It seems, however, to be another

plant, probably the Ekeodendron persicum, which furnishes

the. principal ingredient in the hlap^t, .or pickled tea,

that forms one of tho favourite condimehts of Burmah.

Cotton is grown in every part of the kingdom and its

dependencies, but chiefly in the dry lands and climate ol

the upper provinces. Indigo is indigenous, and U uni-

Tsrsalij' cultivated, but in a very rude manner ; it is stili^
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more rudely manufactured, and is wholly unfit for exporta-

tion.

The most common fruits in Burmah are the mango, the

orange, the citron, the pine, the custard apple, the jack,

the papaya, and "the plantain. The yam and the sweet

potato are grown, but not extensively; the common potato

is unknown. Onions are produced; and capsicum, which,

after salt, is the most ordinary condiment used by tlie Bur-

mese, is cultivated everywhere.

The forests of Burmah abound in fine trees. Among these

the teak holds a conspicuous place ; some of the finest teak

forests were lost to the Burmese, however, with Pegu.

Almost every description of timber known in India is pro-

duced in the Burmese forests, from which also an abundant

Bupply is obtained of the varnish employed by the Shans

and the Burmese in their manufacture of lacquered ware.

Sticklac of an excellent quality is obtained in the woods.'

lu..."^r»ls. Burmah is rich in minerals, and produces gold, silver,

copper, tin, lead, antimony, bismuth, amber, coal, petroleum,

nitre, natron, salt, limestone, and marble, the jade or yu
of th? Chinese, sapphires, and other precious stones. Gold

is found in the sands of different rivers, and also towards

the Shan territory on the eastern frontier ; but the demand
is very much greater than the native supply. Silver is

got also near the Chinese frontier. The mountainous dis

tricts of the Shan territory contain almost all the other

metals ; but they ate not worked, and the copper and
tin, which are seen in the capital, are imported from China,

Iron is found in several places, and is wrought especially at

Poukpa, near a mountain of that name to the eastward of

the old capital Pag4n, and also at Maedoo, north-west of

the capital ;.bnt, owing to ignorance and the want of proper

methods, about 30 or 40 per cent, of the metal is lost in

the process. Large deposits of rich magnetic oxide, as yet

untouched, exist in the ridges east of the capital near the

banks of the navigable river Myit-Ng^, and the same dis-

trict contains lime in great abundance and of remarkable

whiteness ; while statuary marble, equal to the best Italian

specimens, is found about 1 5 miles north of the capital and
east of the Irawadi. Mines of amber are wrought, among
other places, at Hookhong or Payendwen, near the sources

of the Kyen-dwen, and their produce must be abundant
if one may judge from the price of the article at the capital

Nitre, natron, and Salt are found in various quarters.

Sulphur also occurs in. some places, as in the district of

SillehMyo and in the neighbourhood of the petroleum
wella ; but the quantity is comparatively small, and a
supply has to be obtained from China. Coal has been dis-

covered in patches, but not in any quantity worth working.

Petroleum, which is used by all ranks among the Burmese
for burning in lamps, and also for smearing wood as a pre-

Bcrvative against insects, is found near the village of

Ye-nang-gyoung, on the banks of the Irawadi. Here are

upwards of one hundred pits or wells, with a general depth
of from 210 to 240 feet ; though some of them are deeper,

and reach to the depth of 300 feet. The shaft is of a square
form, from 3 to 4 feet across, and lined with horizontal

balks. The liquid appears to boil up from the bottom like

an abundant spring, and is extracted in buckets, and sent

to all quarters of the country. The annual yield is calcu-

lated at 11,690 tons. A good deal is now imported into

England.'

The precious stones which are produced in the Burmese
territories are chiefly the sapphire and the ruby. They are
found about 60 or 70 miles in a northeast direction from
the capital, over an area of about 100 square miles, by
»inking pits in the gem beds. The varieties of the sapphire

' An irlicic on the Burmin flora, by S. Kurti, will be found in the
Jimrml of the Asiatic Socitty ofISmgal for 1874.

' Stt Appendix to Yiil"'« Narralivt- -

found'there are the hlue or oriental sapphire, tlie red or
oriental ruby, the purple or oriental amethyst, the ydlow
or oriental topaz, besides different varieties of chrysoberji

and spinelle. The Crown lays claim to the produce of these

rivers ; and all the stones that exceed the value of £10 are

sent to the treasury.' No stranger is ever permitted to

approach the spots where these precious stones are found.

The yu or jade mines are situated in theMogouug district,

about 25 miles southwest of Meinkhoom. During cenaio
seasons no fewer than 1000 men—Shans, Chinese, Pan-
thays, and Kakhyens—are engaged in the excavation of the

stone, which is found in the form of rounded boulders,

sometimes of considerable size. Each digger pays so much
a month for the right of search, and all he finds becomes
his own.* Momien, in Yunnan, was formerly the chief seat

of the manufacture of the jade, and still produces a con-

siderable'quantity of small articles.

The country of the Burmese, abounding in forests, affords Animaln.

extensive shelter to wild animals. The elephant and the

rhinoceros—both the one-horned {R. mdicus) and the two-

horned (i?. tumatranui)—are found in the deep forests

of the country. The tiger and the leopard are numerous,

as well as the wild hog, and several species of deer, such
as the Indian roe, the axis, and the barking deer (Cervua

muntjac). In the Irawadi is found, as far up as Bhamo, a
peculiar kind of dolphin. The rivers and lakes abound
with fish, from which the inhabitants prepare their favourite

condiment of ngapee. A detailed description of several of

the species will be found in Day's contributions to the

Proceedings of the Zoological Society, 1869, 1870. Of
birds, the jungle-fowl is common, and is seen in coveys in

all the forests of the country ; while domestic breeds, often

of very large size, are kept in great numbers, not only for

the sake of the eggs or the flesh, but also to afford amuise-

ment of a barbarous kind. Aquatic birds of various kinds

are very numerous, such as geese, darters (Flotus melano-

gaster), scissur-bills (Rhyncops nigra), adjutants (Lrptoptilos

argala), pelicans, cormorants, cranes (Griu antigont, in

IJurmese ^yoja), whimbrels, plovers, and ibises. There are

also peacocks, and varieties of pheasants, partridges, and
quails.*

The domestic animals are the ox, the buffalo, and the

horse. Oxen are used for draught in the upper country, .

and buffaloes in the southern parts. They are of a good
description, and, ranging in the luxuriant pastures of the

plains, they commonly appear m high order. The buffalo

is confined to agricultural labour, and the ox alone is used

as a beast of burden or of draught. The Burman horses,

which are rarely more than thirteen hands high, are never

used but for riding. Elephants are kept for the pleasure

of the king, and the taming of those that are newly caught

is one of the favounte spectacles of the people. A white

elephant (apparently an albino), when found, is greatly

prized, and is kept at court as a sacred appendogo of

royalty. The dog is neglected, and is seen prowling about
the streets, a prey to famine and disease. Cats are numer-
ous ; and about the capital a few goats and sheep, of a

puny race, are kept more for curiosity than for use. A
few asses are also seen, which are brough' from China.

The camel is not known.
The Burmese in person have the Mongoloid character- Iniabb

istics, common to the Indo-Chinese races, the Tibetans, i«ita-

and tribes of the Eastern Himalaya. They may be gene-

' Journal As. Soc. of Bengal, 1833.
* The bpecimens that are mo^ highly prucd are of an emerald greeo

;

but rod and pale pink are also favourite colours.
• An important addition to the natural hiftory of the country b*f

just been made by the representatives of tho late Mr E. Blyti ii; the

shape of a *' Catalogue of the Mammals and Birds of Bunnah,'" pab*
lisbed as an extra number of th^ Journal vf tJte As. Sec cj Bar^aif
1875.
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tally described as of a stout, active, well-proportioned torm

;

of a brown but never of an intensely dark complexion, witli

black, coarse, lank,' and abundant hair, and a little more

beard than is possessed by the Siamese. The name they

give their own race is Mran-mi (as written), generally

pronounced Ba-mii, and from this the various forms of

" Burmah " appear to have been taken. Besides the

Burmese proper, there are numerous tribes of Paloungs,

Toungthoos, Karens, and others toward the east, many of

them in a state of semi-iadependence ; and all round the

northern frontier and along the ranges that traverse the

upper regions, vast hordes of Kakhyens or Singphos main-

tain a rough, cateran life, and come down to levy black mail

on the more peaceful inhabitants. The Shans constitute a

great number of smail principalities along the whole eastern

border, subject some to Burmah, some to China, some to

Siam, and in some cases owning a double allegiance,

according to their position. The Shans everywhere profess

Buddhism, and have some kind of literature and the traces

of culture. To their ^ace the Siamese themselves belong.
* The Kakhyens are square-faced, strong-jawed, and oblique-

eyed. They are still in a low sftite of civilization, are

destitute of letters, and continue in paganism. Their

chiefs are supported by offerings in kind,—receiving, for

example, a leg of every animal that is killed. Oi>e kind

•of industry—the manufacture of toddy and arrack—is

extensively carried on, and the whole population are regular

consumers of the produce.' Various other tribes, as the

Pwons and the Kakoos, are scattered throughout the

empire ; but they are not of much individual importance.

The population of the country •has been variously esti-

mated and grossly exaggerated by the ignorance of Euro-

peans, who have raised it to 17,000,000, 19,000,000, and
even 33,000,000. Mr Craufurd, on the best data that he

could procure, rated the inhabitants at 22 to the square

mile, which, under the now contracted limits of the empire,

would give a total population of 3,090,000, and Colonel

Yule estimated, in 1855, lliat, within the area between

the British frontier and 24° N. lat., it probably did not

exceed 1,200,000, while within the whole empire at its

wide»t limits there were not more than 3,000,000. Count
Bethlen states, in 1874, that he obtained statistics of the

houses in Burmah from a Burmese ofTicial, which made the

number 700,000, without including those among the Shans

to the east of the Salwin ; so that if we allow five inhab-

tants to each we have 3,500,000 for a total population, and
if we include the Shans probably 4,000,000.

The Burmese government is a pure despotism, the king

dispensing torture, imprisonment, or death, according to

bis sovereign discretion. The chief object of government
seems to be the personal honour and aggrandizement of the

monarch , and the only restraint on the exercise of his

prerogative is the fear of an insurrectiou He is assisted

in his administration by a public and a privy council, known
respectively as the Hlot-dau and the Byadeit ; all questions,

before tliey are submitted to the public advisers of his

majesty, are debated in the privy council, which consists

generally of four Atwenwoons to whom are attached

deputies, secretaries and other officers (Tsar^ dau-gyis,

"great royal writers;" Than-dau-zens, "receivers of the

royal voice "), who carry messages, and report from time to

time the proceedings of the council to the king. The Hlot-

dau also usually consists of four ministers or Woongyis,

and is presided over by the crown-prince (Einsh^-men, or

lord of the eastern house). The paymaster-general is an
officer of high importance ; and the other officers of distinc-

tion are the king's armour-bearer and the master of the

* Se« for details regarding the Shans and Kakhyens Anderson's Ex-
pedition to Eastern Vunan, ch v. Appendix B contains a list of

.^00 wordjt m the Shan, Kakhyen, Paloung, and Leesaw lani^na^A.^.

elepnants, but the laiter have no share in the actministration

of public affairs. The king may order any of those great

officers to be punished at his pleasure ; and a minister may,
by his order, be seized by the public e.xecutioner, and laid

at the side of the road for hours under the burning sun
with a weight upon his breast ; and after undergoing thii

disgraceful punishment, may continue to discharge his high

function as before. The country at large is ruled by pror

vincial governors, and is divided into provinces (or Myos),

townships, districts, and villages. The civil, military,

judicial, and fiscal administration of the province is vested

in the governor, or Myo-woon, who exercises the power of

life and death, though in all civil cases an appeal lies from

his sentence to the chief council at the capital. In all the

townships and villages there are judges with a subordinate

jurisdiction. But from a mere detail of the provincial

administration and judicial institutions of the Burmese, their

extreme inefficiency can scarcely be known. No Burmese
officer ever receives a fixed salary. The higher class is paid

by an assignment either of land or of the labour and industry

of a given portion of the inhabitants, and the inferior

magistrates by fees, perquisites, and other emoluments

;

and hence extortion and bribery prevail amongst all the

functionaries of the Burmese Government. Justice is

openly exposed for sale ; and the exercise of the judicial

functions is so lucrative, that the two executive councils

have by their encroachments deprived the regular judge of

the greater part of his employment.

The Burmese lav^s are mainly contained in the Dham-
masai, a code ascribed to Manu, but quite different from

the Manu's Code of the Brahmans. It is said to have

been introduced into Burmah from Ceylon by Buddaghosha,

the traditional apostle of the Indo-Chinese nations.- The
criminal code is barbarous and severe, and the punish-

ments are shocking to humanity. Gang robbery, desertion

from the king's service, robbing of temples, and sedition

or treason, are considered the most heinous crimes, and are

cruelly punished, the criminal being in some cases em-

bowelled, or thrown to wild beasts. Decapitation is the

general mode of execution, but crucifixion and fracture of

the limbs are also practised, and women are usually put to

death by the stroke of a bludgeon across the throat. For

minor offences, fines, whipping, and imprisonments are the

punishments adjudged. In important cases torture is ap-

plied both to principals and witnesses; and the jailers often

torture their prisoners in order to extort money from them.

The English and American prisoners during the war of 1 824

were frequently tortured, and had to pay fines to the jailer

in order to procure milder treatment. Trial by ordeal is

sometimes resorted to, as well as other superstitious modes

of procedure. The administration of justice, however

ve.atious and expensive, is far from efficient ; and the police

is as bad as can possibly be conceived.

There arc no hereditary honours under the Burmese Ranks of

Government. All the public functionaries may be dis- society,

missed from their offices, and deprived of their rank at the

caprice of the sovereign; while any subject, with the excep-

tion of a slave oroutcast, may aspire to the first offices in the

state, to which, in reality, persons of very mean origin do

frequently attain. The great officers of Government hold the

first rank after the king and the princes of the blood, and

are distinguished by a chain or badge, which is the order of

nobility, and of which there are different degrees, dis-

tinguished by the number of strings or small chains which

compose the ornament. Three of open chain-work mark the

lowest rank; three of ncatly-twi3ted(,wire the next; there

are then six, nine, twelve, and finally twenty-foUr, which the

king alone is entitled to wear. But^every article possessed

J »A'->elation has been ">ade into English hy Richardson-

IV. — jq
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by I. Burman for use or ornament—his ear-rings, cap of

ceremony, horse-furniture, the material of his drinking-cup,

if it be of gold or any other metal, the colour and quality

of his umbrella (an article in general use, and one of the

principal insignia of rank), whether it be of brown varnished

paper, red, green, gilded, or plain white, the royal colour

—

all indicate the rank of the person ; if any of the lower

orders usurp the insignia of a higher class, he may be elain

with impunity by the first person who meets him ; and so

exclusive is the aristocratical spirit of the higher orders,

that such a usurpation would be sure of punishment.

When a merchant acquires property he is registered by a

royal edict under the name of Thuth^ or " rich man," which
gives him a title to the protection of the court, while it

exposes him also to regular extortion. The priesthood form

a separate order, who are interdicted from all other employ-

ment, and are supported by voluntary contributions. They
are distinguished by the yellow colours in their dress, which

it would be reckoned sacrilege in any other person to wear.

A formal complaint was made, during the conferences with

the British previous to the peace, because some of their

camp followers were seen dressed in yellow clothes. There
is also an order of nuns and priestesses, who make a vow
of chastity, but may at any time quit their order.

The free labouring population consist of proprietors or

common laboure-s; and they are all considered the- slaves

of the king, who may at all times call for their services as

soldiers, artizans, or common labourers. Hence a Burman,
being the property of the king, can never quit the country

without his especial permission, which is only granted for

a limited time, and never to women on any pretence. The
British and others who had children by Burmese women
during a residence in the country experienced the greatest

difficulty, even with the aid of heavy douceurs, in taking

them along with them. The Dhammasat numbers seven

classes of slaves, of which the most important are prisoners

of war, and those who have mortgaged their services for a
debt. The class of outcasts consists of the slaves of the

pagodas, the burners of the dead, the jailers and execu-

tioners (who are generally condemned criminals), and the

lepers and other incurables, who are held in great abhorrence,-

and treated vrith singular caprice and cruelty. They are

condemned to dwell alone, and in a state of disgrace ; and
any man who is infected with leprosy, however high his

rank, is forced, by continual bribes to the officers of justice,

to purchase an exemption from the penalties which attach

to him. Prostitutes are also considered as outcasts. The
women in Burmah are not shut up as in many other parts

of the East, and excluded from the sight of men ; on the
contrary, they are suffered to appear openly in society, and
have free access in their own name to the courts of law,

where, if ill-treatment is proved, divorce is readily obtained.
In many other respects, however, they are exposed to the
most degrading treatment. They are sold for a time to

strangers ; and the practice is not considered shameful, nor
the female in any respect dishonoured. They are seldom
nnfaithful to their new master ; and many of'.them have
proved essentially useful to strangers in the Burmese
dominions, being generally of industrious and domestic
Jiabits, and not addicted to vice.

The taxes from which the public revenue arises are in
general rude and ill-contrived expedients for extortion, and
are vexatious to the people at the same time that they arc
little productive to the state. The most important is the
house or family tax, which is said to be assessed by a
Domesday Book, compiled by order of Mentaragyi in 1 783.
Tho amount varies greatly in -different years, and to a
remarkable extent in different districts. Next in otdor is

the tax on agriculture, which is also very irregularly
imposed. A large part of the cultivated land of the

kingdom is assigned to favourites of the coan, ui- to public

functionaries in lieu of stipends or salaries, or is appro

priated to the expenses of public establishments, such ar

war-boats, elephants, ic. ; and this assignment conveys a
right to tax the inhabitants according to the discretion of

the assignee. The court favourites who receive these

grants generally appoint agents to manage their estates j

they pay a certain tax or quil>rent to the crown, and their

agents Sxtort from the cultivators as much more as they

can by every mode of oppression, often by torture. Besides

this stated tax, extraordinarj' contributions are levied by
the council of the state directl}' from the lords and nobles

to whom the lands are assigned, who in their turn levy it

from the cultivators, and generally make it a pretence for

plunder and extortion. Taxes are also laid on f^ui^trees,

on the sugar palm, on the tobacco-land on the teak

forests, on the petroleum springs, on mines of gold and
precious stones, on the fishery of ponds, lakes, rivers, and
salt-water creeks, on the manufacture of salt, on the eggs

of the green turtle, and on esculent, swallows' nests. As
the consumption of wines; spirits, opium, and other intoxi-

cating drugs is forbidden by law, they cannot. of_cour8e,

be subject to any tax.

In many of the useful arts the Burmese have hot made '

any great advances, while in others they are possessed of

no small amount of proficiency. The architecture of re-

ligious edifices erected in the Middle Ages is of striking

and effective character, though only of brick. The general

style bears evidence of an Indian origin ; but numerous
local modifications have been introduced. Perhaps the

feature of most interest is the use of the pointed arch as

well as the flat and the circular, and that at a time long

anterior to its employment in India. Modern buildings

are chiefly of wood
;
palaces and monasteries, carved with

extraordinary richness of detail, and often gilt all over,

present an aspect of barbaric splendour. The dagobas, or

solid domes, which form at once the objects and the

localities of Buddhist worship, are almost the only brick

structures now erected ; and these are often gilt all over.

In carving the Burmese artisans display unusual skill and
inventiveness, and give full scope to the working of a

luxuriant and whimsical fancy. As in our mediaeval wood-
work, sometimes there is often displayed a large amount of

satirical and facetious caricature. The application of gild-

ing is carried to an extravagant extent ; as much as £40,000
is said to have been expended on this article for a single

temple. The finest architectural monuments are to be found
in the deserted ci'y of PagAn ; and many of th6 nAst mag-
nificent are greatly shattered by earthquakes.* ' The num-
ber of religious buildings, small and great, throughout the

ccountry, is enormous ; at every turn the traveller finds

pagodas or kyoungs (monasteries), or lesser shrines, or

zayats (resting-places for travellers founded by the Bud-
dhists in order to acquire religious merit). The ordinary

buildings are of a very slight construction, and the archi-

tect is prevented from giving them any great height by
the whimsical prejudice of the people against any one
walking over their heads. The whole process of the

cetton manufacture is performed by women; who use a

rude but efficient species of loom, and produce an excel-

lent cloth, though they are much inferior in dexterity

to tho Indian artisans. Silk cloths are manufactured at

different places from Chinese silk. ^ The favourite pat-

terns are zigzag longitudinal stripes of different colours,

and the brilliance of the contrasts is frequently gorgeous
in its results. The dyeing of the yellow robes of the
priests is effected by means of tho leaves of tho jacktree.

' For fall detailg the reader oufbt to comult Captain Tale': dupUr
on Paif»a.

.\
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M oncy.

The comic ju, coarse, ungio<.ca earthenware isot an excel-

lent quality; and a better description of pottery is also

made. The art of making porcelain, however, is entirely

unknown, and this ware is imported from China. Iron

ore, as already mentioned, is smelted; but the Burmans
cannot manufacture steel, which is brought from Bengal.

Bell-founding has been carried to considerable perfection

;

and the craftsmen take pride in the magnitude of some of

their productions. Perhaps the largest specimen is that in

the neighbourhood of Amarapura, which measures 16 feet

across the lip and weighs about 80 tons. Coarse articles

of cutlery, including swords, spears, knives, also muskets

and matchlocks, scissors, and carpenters' tools, are manu-
factured in the capital, and gold and silver ornaments are

produced in every considerable place in the country. Em-
bossed work in drinking cups and the like is executed

with great richness of effect. North of the capital, and

east of the Irawadi, as before stated, is an entire hill of

pure white marble, and there are sculptured marble images

of Gautama or Buddha. The marble is of the finest

quality ; and the workmen give it an exquisite polish by
means of a paste of pulverized fossil wood. The chief seat

of the manufacture of lacquered wares is at Nyoun-goo, near

the ancient city of PagAn. Since Burmah was deprived of its

harbours and maritime districts, its foreign commerce has

been extremely limited. The trade of the country centres

chiefly in the capital. The imports are rice, pickled and
dried fish, and foreign commodities obtained from Bengal,

the Asiatic Archipelago, and Europe. Petroleum, saltpetre,

lime, paper, lacquer-ware, cotton and silk fabrics, iron,

cutlery, some brass ware, terra japonica, sugar, and tama-

rinds are given in exchange. One of the most important

branches of the trade of the country was formerly that

maintained with the Chinese province of Yunnan ; but it

has been for a considerable period in abeyance owing to

the disturbed state of the frontier counties. The principal

jtnarts of this trade, which was carried on at annual fairs.

Were Mad<5, near the capita!, and Bhamo. The Chinese

caravan, setting out from the western province of Yunnan
at the close of the periodical rains, generally reached Burmah
in the beginning of December, after a journey of six weeks
over difficult and mountainous roads. The principal fair

was held at Bhamo, comparatively few traders arriving at

the capital. The articles imported from China were raw
silk, wrought copper, orpiment or yellow arsenic from the

mines in Yunnan (of a very fine quality, which found its

way into Western Asia, and into Europe through Calcutta),

quicksilver, vermihon, iron pans, brass-wire, tin, lead, alum,
silver, gold and gold-leaf, earthenware, paints, carpets,

rhubarb, tea, honey, velvets and other wrought silks,

spirits, musk, verdigris, dry frXiits, paper, fans, umbrellas,

shoes, and wearing apparel. The metals were chiefly pro-

duced in the province of Yunnan. The articles sent to

China consisted of raw cotton, hy far the most consider-

able article of export ; feathers, chiefly of the blue jay, for

ornamenting the dresses of ceremony of the Chinese man-
darins ; esculent swallows' nests, ivory, rhinoceros' and
deera' horns ; sapphires, used for buttons to the caps of

the Chinese officers of rank, jade, and amber, with a

small quantity of British woollens. The trade of the

northern part of Burmah proper is chiefly carried on at

large fairs held in connection with religious festivals. One
of the most important articles, in addition to European
cloth goods, is salt, for their supply of which all the hill-

tribes are dependent on Burmah.'
The currency used by the Burmese is of the rudest

description. _,For the smaller pajrments lead is employed
;

' Aj) icterestiiig surrey of the various trade-routes from Bunuab to

China is givca by Mr J. Coryton in the /our. o/Ute Jl. Oeogr. Soc. for

1876.

and for the larger payments silver aimost exclusively.

This is not coined into pieces of any known weight and
fineness ; and in every payment of any consequence the
metal must be weighed and is gsuerally assayed, for which
a premium is paid to the bankers or money-changers of

2J per cent, besides 1 per cent, which they say is lost in

the operation. There are three or four different alloys of
silver in common use as money ; the best is Ban, which is

almost pure ; next is Dain, with about 6'4 per cent, of

copper; and so on through several grades. An attempt
was made by King Mentasfigyi to introduce a coinage

;

but his plans failed because he fixed the current value of

his money considerably above the real value of the silver;

The high rate of interest for money—which is 25 per cent.,

and 60 per cent, when no security is given—is another proof

of the low state of commerce among the Burmese. The Weights,

seeds of the Abrus precatonus ([{.hym Khwe), a little red

and black pea, serve as the smallest weight ; they ordinarily

weigh about a grain, but vary from one to two. Two of

them make a rhwe-kyi, four rhwe-kjn's a great pae, four

great paesa mat, four mats a kyap, and 100 kyaps a piklha
(peissa) or viss, which is equal to 3'6516 lb avoirdupois.

The Burmese year is divided into three seasons and twelve Calemlir.

months, beginning \vith what corresponds to our April,

and every third year a month is intercalated. Every
pakka or half-month consists of 15 days (ret) of 60 narih
each. The ret is divided into the nay or period from sunrise

to sunset, and the gnyin or period from sunset to sunrise,

—

the 60 narih being assigned in different proportions to the
two periods in each of the twelve months, the first month
having 30 in each period, and the second 30 in the daytime
and 28 in the night, and so on. The Burmese have bor-

rowed their astronomy and astrology, as well as this divi-

sion of the day, from the Hindus. They are ignorant ol

oceanic navigation; and in their voyages to Calcutta, during
the fine season, they creen along the coast, never losing

sight of it.

The Burmese proper use a monosyllabic language, spokon Language

with distinctive tones, like the Chinese and several other ^^*-

Indo-Chinese tongues. Its vocabulary shows distinct re-
'''*^^'"'*>

lation to Chinese on one side and to Tibetan on another.

In contrast with Siamese it is a vsry soft and flexible

language, and its monosyllabic character is somewhat modi-
fied in pronunciation. It has no distinctly sibilant sound,

the only letter approximate to " s " having a resemblance
rather to the English " tli." It is a literary language, and
has been under cultivation for perhaps six or seven centuries.

It is written with an alphabet of'Indian origin, which pro-

bably came in with Buddhism ; and most of the letters are

of a more or less circular form. The Pali remaining the
dialect of sacred literatnre, the Burmese has been almost
confined to secular uses. It has developed a poetic diction

of such complete individuality that it is unintelligible with-

out special study. Another peculiar dialect, largely mingled
with Pali elements, is spoken at court, and also requires

separate study, as it substitutes a vocabulary of elaborate

artificiality subordinate to the etiquette of tTie courtiers.

The word for " to go," for example, is different according as

it is said that the king goes, or the prince goes, or the priest

goes. Of the literaiy forms in which the Burmese cxpre.<a

themselves, the favourite one is the drama, which appears
under the various forms of masquerades, puppet shows,
ballet-opera, and farces, as well as in the more dignified

character of the regular tragedy. The moral character of

the plays is often of the lowest kind, the utmost licence both
of speech and action being allowed on the stage. The
scenery is of a very simple and purely suggestive kind, a
single branch of a tree standing for a forest, and frequently
the filling up of the dialogue is largely left to the ingenuity
of the actors, little more than hints of the plot being coit
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taiaed ia biany ot the librettos. The popular interest ia

the dramatic exliibitioQS is intense, and, as in Siam, the

earns piece often drags its slow length along for days

together. Specimens of the plots will be found in the

appendixes to Yule's Narrative, Williams's Through Bu)--

mah, and Bastiau's Reisen. The national chronicles, or

chronicles of the kings (Maha-Radza Weng), go back at

least in name to the early centuries of the Christian era,

but their hLitorical value' is of a very dubious kind.

Libraries are common throughout the country, principally

in the monasteries. Though a certain kind of paper is

manufactured from bamboo pulp, the usual material of the

books is the palm leaf, while for ordinary notebook pur-

poses a kind of black tablet, called a parabeik, and a

steatite pencil are employed. A dictionary of Burmese was

published by Judson at Maulmeinin 1852; Schleiermacher

made the language the object of a remarkable study in his

Infiuenr.e of Writing upon Language, 1835; and Bastian

has contributed an essay on the literature to the Zeitschrifl

der DeutscKen Morgeitl. Geselhchaft, 1863, and has also

published an interesting sketch of the peculiarities of the

language in his Sprachvergleichende Studien, Leipsic, 1870.

. "The Burmese are votaries of Buddha, and the rites,

loctrines, and priesthood are in their main features the

same as in other countries where Buddhism prevails.

Every Burman must, at some period or other of his life,

spend some time in a monastery; and it is no uncommon
thing for a man to retire for a longer or shorter period from

the bustle of life without any intention of permanently

adopting the yellow robe which is the distinctive mark of

the regular monk. Dr Bastian has supplied a great many
interesting details on the religious beliefs and ceremonies

of the people, but they are as yet unfortunately scattered

through the pages of his Travels. Neither Christianity

nor Mahometanisra has made much progress, though a cer-

tain number of Mahometans have existed, especially' at the

capital, for a long time, and have mosques there. Foreigners

enjoy religious toleration, but the Burmese rulers view any
attempt to convert the natives to the Christian or any other

foreign faith as an interference with their allegiance. An
American mission was settled in the country in 1815, under
the conduct of Dr Judson before mentioned, who brought
to this perilous service zeal and discretion; but it entirely

failed of success, not from any bigotry on the part of the

natives, but from the opposition of men in power. On
the war breaking out with the British the missionaries

were imprisoned, and narrowly escaped with their lives,

and on their release they retired to prosecute their labours

in the British province of Martaban: There are now in

the capital representatives of both English and^ French
missionary agencies.

. _
" "

~

Education throughout the Burman empire is stHl in the

ecclesiastical stage, but the educational statistics compare'
favourably with those of many portions of Europe. The
first book, according to Dr Bastian, which is put into the

hands of the boys in the monastery schools is the Siti-

V""9!/'} or Great Basket of Learning, in which the mean-
ing of the Burmese letters is explained. After this they
learn the injunctions of religion in the ilengalasut, and
next the prayers of Gautama in the Pharitgyi, which is

written in Pali, so that their study consists in mechanically
committing it to memory. They then proceed to the Djats
(stories or legends) in which the Burmese words are mingled
with Pali expressions and contractions ; later on they pass
to the study of Saddo or grammar, and finally to that of

the Yolc or general cyclopaedia. For those who enter the
monastic profossion there remain the Pali texts. The
historical books are then read, as i\'cll as the Pu-H or
dramatic productions. Fluency of speech and great skill

jin carrying on an argument according to their own system

of dialectics are tae common possessions ot tne edutateo

Burmese, and an unshaken conviction in the truth of thein

religion is almost universaL,

It is probable that Burmah is the Ckryse Regio of

Ptolemy, a name parallel in meaning to Sonaparanta, .the

classic Pali title assigned" to the country round the capital

in Burmese documents. The royal history traces tha

lineage of the kings to the ancient Buddhist monarchs of

India. This no doubt is fabulous, but it is hard to say

how early communication with Gangetic India began.

From the 1 1th to the 13th century the old Burman empire
was at the height of its power, and to this period belong
the splendid remains of architecture at Pagin. The city

and the dynasty were destroyed by a Chinese (or rather

Mongol) invasion (1284 a.d.) in the reign of Kublai Khan.
After that the empire feU to a low ebb, and Central Bur-

mah was often subject to Shan dynasties. In the early

part of the 16th century the Burm.ese princes of Toungoo,

in the north-east of Pegu, began to rise to power, and
established a dynasty which at one time held possession of

Pegu, Ava, and Arakdn. They made their capital at Pegu,

and to this dynasty belong the gorgeous descriptions of

some of the travellers of the 16th century. Their wars

exhausted the country, and before the end of the century

it was in the greatest decay. A new dynasty arose in Ava,
which subdued Pegu, and maintained their supremacy
throughout the 17th and during the first forty years

of the 18th century. The Peguans or Taleins then re-

volted, and 'having taken the capital Ava, and made tha

king prisoner, reduced the whole country to submission.

Alompra, left by the conqueror in charge of the village

of Monchaboo, planned the deliverance of his country.

He attacked the Peguans at first with small detachments ;

but when his forces increased, he suddenly advanced, and
took possession of the capital in the autumn of 1753. In
1754 the .Peguans sent an armament of war-boats against

Ava, but they were totally defeated by Alompra ; while

in the districts of Prome, Donabew, Loonzay, ic, the

Burmans revolted, and expelled all the Pegu garrisons ir.

their towns. In 1754 Prome was besieged by the king of

Pegu, who was again defeated by Alompra, and the war
was transferred from the upper provinces to the mouths
of the navigivble rivers, and the numerous creeks and canaU
which intersect the lower country. In 1755 Apporaza,
the king of Pegu's brother, was equally unsuccessful, after

which the Peguans were driven from Bassein and tha

adjacent country, and were forced to withdraw to the
fortress of Syriam', distant twelve miles from Rangoon.
Here' they enjoyed a brief repose, Alompra being called

away to quell an insurrection of his own subjects, and to

repel an invasion of the Siamese ; but returning victorious,

he laid siege to the fortress of Syriam and took it by
surprise. In these wars the French sided with the Peguans,
the English with the Burmans.

,
Dupleix, the governor of

Pondicherry, had sent two ships to the aid of the former

;

but the master of the first was decoyed up the river by
Alompra, where he was massacred along with his whole
crew. The other escaped to Pondicherry. Alompra was
now master of all the navigable rivers ; and the Peguans,
shut out frorii foreign aid, were finally subdued. In 1757
the conqueror laid siege to the city of Pegu, which'
capitulated, on condition that their own king should govern
the country, but that he should do homage for his kingdom,
and should also surrender his daughter to the victorioua

monarch. Alompra never contemplated the fulfilment of

the condition ; and having obtained posesssion of the

town, abandoned it to the fury of his soldiers. In tho
following year the Peguans vainly endeavoured to throw
ofT the yoke. Alompra afterwards reduced the town and
district of Tavoy, and finally undertook the conqufsi of
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the Siamese. His -irmy advanced to Mergui and Tenas-

'erim, both which towns were taken ; and te was besieging

the capital of Siam when he was taken ill. Ke imme-
diately ordered his army to retreat, in hopes of reaching

his capital slave ; but he expired on the way, in 1760, m
the fiftiecQ year of his age, after he had reigned eight

years. In the previous year he had massacred the Eng-

lish of the establishment of Negrais, whom he suspected

of assisting the Peguans. He was succeeded by his oldest

son Noungdau^yi, whose reign was disturbed by the

rebellion of his brother Tshen-byo-yen or Shembuan, and

afterwards by one of his father's generals. He died m
little more than three years, leaving one son in his mfancy

;

md on his decease the throne was seized by bis brother

Tshen-byo-yen. The new king was intent, like his prede-

cessors, on the conquest of the adjacent states, and accor-

lingly made war in 1765 on the Munnipore kingdom, and

also on the Siamese, with partial success. In the following

year he defeated the Siamese, and, after a long blockade,

obtained possession of their capital. But while the Bur-

mans were extending their conquests in this quarter, they

were invaded by a Chinese army of 50,000 men from the

province of Yunnan. This army was hemmed in by the

skill of the Burmans ; and, being reduced by the want

of provisions, it was afterwards attacked and totally

destroyed, with the exception of 2500 men, who were

sent in fetters to work in tha Burmese capital at their

several trades. In the meantime the Siamese revolted,

and while the.Burman army was marching against them,

the Peguan soldiers who had been incorporated in it

rose against their companions, and commencing an indis-

criminate massacre, pursued the Burmao array to the

gates of Rangoon, which they besieged, but were unable to

capture. In 1774 Tshen-byo-yen was engaged in reducing

the marauding tribes. He took the district and fort of

Martaban from the revolted Peguans ; and in the following

year he sailed down the Irawadi with an army of 50,000

men, and, arriving at Rangoon, put to death the aged

monarch of Pegu, along with many of his nobles, who had
shared with him in the offence of rebellion. He died in

1776, after a reign of twelve years, during which he had

extended the Burmese dominions on every side. He was

succeeded by his son, a youth of eighteen, called Tsengoo-

men (Chenguza of Symes), who proved himself a blood-

thirsty despot, and was put to death by his uncle, Bhodau-

;/hra or Mentarag)-i, in 1781, who ascended the vacant

brone. In 1783 the new king effected the conquest of

Iro.kAn. In the same year he removed his residence from

Vva,' which, with brief interruptions, had been the capital

lor four centuries, to the new city of Amarapura, " the

City of the Immortals." ^
The Siamese who had revolted in 1771 were never

afterwards subdued by the Burmans ; but the latter re-

tained their dominion over the sea-coast as far as Mergui.

In the year 1785 they attacked the island of Junkseylou

with a fleet of boats and an army, but were ultimately

driven back with loss ; and a second attempt by the

Burman monarch, who in 1 786 invaded Siam with an army
of 30,000 men, was attended with no better success. In

1793 peace was concluded between these two powers, the

Siamese yielding to the Burmans the entire possession of

' The frequent change of capital is quite remarkable in Burmese his-

tory. In the earlier periods, it is probable that the chronicles have

made it seem more frequent than it is, by running the history of minor

contemporaneous kingdoms into that of one great monarchy. But in

uiTe recent times the capital has been shifted from Prome to Pagan,

frtm Pagan to Panya, from Panya to Ava, and from Ava to Amarapura;

nr.d since the present monarch was visited by the English embassy

I' 1B55, he has caused Amarapura to be abandoned, and has built a

if.v city at Mandalay, which ij at present the chief city is the

empire. ,.

the coast of Tenasserim on the Indian Ocean, and the two
important seaports of Mergui and Tavoy.

In 1795 the Burmese were involved in a dispute with the

British in India, in consequence of their troops, to the

amount of 5000 men, entering the district of Chittagong
in pursuit of three robbers who had fled from justice across

the frontier. Explanations being made and terms of

accommodation offered by General Erskine, the command-
ing officer, the Burmese commander retired from the British

territories, when the fugitives were restored, and aI^

differences for the time amicably arranged.

But it was evident that the gradual extension of the

British and Burmese territories would in time bring the

two powers into close contact along a more extended line of

frontier, and in all probability lead to a war between them.

It happened, accordingly, that the Burmese, carrying their

arms into Assam and Munmpore, penetrated to the British

border near Sylhet, on the N.E. frontier of Bengal, beyond

which were the possessions of the chiefs of Cachar, under

the protection of the British Government. The Burmese
leaders, arrested in their career of conquest, were impatient

to measure their strength with their new neighbours. It

appears from the evidence o£ Europeans who resided ia

Ava, that they were entirely unacquainted with the dis-

cipline and resources of the Europeans. They imagined

that, like other nations, they would fall before their

superior tactics and valour , and their cupidity was

inflamed by the prospect of marching to Calcutta and
plundering the country. At length their chiefs ventured

on the open violation of the British territories. They
attacked a party of sepoys within the frontier, and seized and

carried off British subjects, while at all points their troops,

moving in large bodies, assumed the most menacing posi-

tions. In the south encroachments were made upon the

British frontier of Chittagong. The island of Shaparee, at

the mouth of the Naf river, had been occupied by a small

guard of British troops. These were attacked on the 23d

September 1823 by the Burmese, and driven from their

post with the loss of several lives , and to the repeated

demands of the British for redress no answer was returned.

Other outrages ensued , and at length, in February 1 824,

war was declared by the British Government.

Hostilities having comn.enced, the British rulers in India

resolved to carry the war into the enemy's country \ an

armament, under Commodore Grant and Sir Archibald

Campbell, entered the Irawadi River, and anchored off

Rangoon ou the 10th May 1824. After a feeble resistance

this great seaport surrendered, and the troops were landed.

The place was entirely deserted by its inhabitants, the

provisions were carried off or destroyed, and the invading

force took possession of a complete solitude. On the 28th

May, Sir A. Campbell ordered an attack on some of the

nearest posts, which were all carried after a feeble defence.

Another attack was made on the 10th June on the stockades

at the village of Kemmendine. Some of these were battered

by artillery ; and the shot and shells struck such terror into

the Burmese that they fled in the utmost precipitation.

It soon, however, became apparent that, the expedition had

been undertaken with very imperfect knowledge of the

country, and without adequate provision. The devastation

of the country, which was part of the defensive system of

the Burmese, was carried out with unrelenting rigour, and

the invaders were soon reduced to great difficulties. The
health of the men declined, and their ranks were fearfully

thinned. The monarch of Ava sent large reinforcements to

his dispirited and.beaten army ; and early in July an attack

was commenced on the British line, but proved unsuccess-

ful. On the 8th the British assaulted. The enemy were

beaten at all points ; and their strongest stockaded works,

batterpd to pieces by a powerful artillery, were in general
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abftad-jned. With the exception ol ^n attack by the pritxce

of Sarawadi in the end of August, the enemy allowed the

British to remain unmolested during the months of July

and August.' This interval was employed by Sir A.

Campbell in subduing the Burmese provinces of Tavoy and

Mer^ui, and the whole coast of Tenasserim. This was an

important conquest, as the country was salubrious and

afforded convalescent stations to the sick, who were now so

numerous in the British army that there were scarcely 3000

soldiers fit fur duty. An expedition was about this time

sent against the old Portuguese fort and factory of Syriam,

at the mouth of the Pegu River, which was taken ; and in

October the province of Martaban was reduced under the

authority of the British.

The rainy season terminated about the end of October

;

and the court of Ava, alarmed by the discomfiture of its

armies, recalled the veteran legions which were employed in

Arakdn, under their renowned leader Maha Bandoola, in

vain attempts to penetrate the British frontier. Bandoola

hastened by forced marches to the defence of his country ;

and by the end of November an army of 60,000 men

had surrounded the British position at Rangoon and

Kemmendine, for the defence of which Sir Archibald

Campbell had only 5000 efficient troops. The enemy in

great force made repeated attacks on Kemmendine without

success, and on the 7th December Bandoola was completely

routed by Sir A. Campbell. The fugitives retired to a strong

position on the river, which they again entrenched ; and

here they were attacked by the British on the 15th, and

driven in complete confusion from the field.

Sir Archibald Campbell now resolved to advance on

Prome, about 100 miles higher up the Irawadi River. He
moved with his force on the 13th February 1825 in two

divisions, one proceeding by land, and the other, under

General Cotton, destined for the reduction of Donabew,

being embarked on the flotilla. Taking the command of

the land force he continued his advance till the 1 1 th March,

when intelligence reached him of the failure of the attack

upon Donabew. He instantly commenced a retrograde

march ; on the 27th he effected a junction with General

Cotton's force, and on the 2d April carried the entrench-

ments at Donabew with little resistance, Bandoola having

been killed by the explosion of a bomb. The English

general entered Prome on the 25th, and remained there

during the rainy season. On the 17th September an

armistice was concluded for one month. In the course of

the summer General Morrison had- conquered the province

of Arak.in ; in the north the Burmese were expelled from

Assam ; and the British had made some progress in Cachar,

though their advance was finally impeded by the thick

forests and jungle.

The armistice having expired on the 17th October, the

army of Ava, amounting to 60,000 men, advanced in three

divisions against the British position at Prome, which was

defended by 3000 Europeans and 2000 native troops. But

the British still triumphed, and after several actions, in

which the Burmese were tho assailants and were partially

Boccessful, Sir A. Campbell, on the Ist December, attacked

the different divisions of their army, and successively drove

them from all their positions, and dispersed them in every

direction. Tho Burmese retired on Meaday and afterwards

on Mellone, along the course of the Irawadi, where (hey

occupied, with 10,000 or 12,000 men, a series of strongly

fortified heights and a formidable stockade. On the 26th

they sent a flag of truce to the British camp ; and a

negotiation having commenced, peace was proposed to them

on tho following conditions :

—

1st, The cession of Arakin,

together with the provinces of Mergui, Tavoy, and Yea
;

2rf, The renunciation by the Burmese sovereign of all claims

upon Assam and the contiguous petty states ; 3d. The

Company to be paid a crore ol rop^es as a., indemnincation

for the expenses of the war ; 4^/i, Residents from each

court to be allowed, \vith an escort of fifty men , while it

was also stipulated that British ships should no longer be

obliged to unship their rudders and land their guns as

formerly in the Burmese ports. This treaty was agreed to

and signed, but the ratification of the king was still want-

ing ; and it was soon apparent that the Burmese had no

intention to sign it, but were preparing to renew the contest.

On the 19th January, accordingly. Sir A. Campbell attacked

and carried the enemy's position at Mellone. Another

offer of peace was here made by the Burmese, but it was

found to be insincere ; and the fugitive army made at the

ancient city of Pagdn-Myo a final stand in defence of the

capital. They were attacked and overthrown or> the 9tii

February 1826 ; and the invading force being now within

four days' march of Ava, Dr Price, an American missionary,

who with other Europeans had been thrown into prison

when the war commenced, was sent to the British camp
with the treaty (known as the Treaty of Yandabo) ratified,

the prisoners of war released, and an instalment of 25 lacs'

of rupees. The war was thus brought to a successful ter-

mination, and the British army evacuated the country.

For some years the relations of peace continued

undisturbed. Probably the feeling of amity on the part

of the Burmese Government was not very strong ; but so

long as the prince by whom the treaty was concluded

continued in power, no attempt was made to depart from

its main stipulations. That monarch, Phagyi-dau or

Noungdaugyi, however, was obliged in 1837 to yield the

throne to a usurper who appeared in the person of his

brother, Kounboungmen or Tharawadi. The latter, at an

early period, manifested not only that hatred of British

connection which was almost universal at the Burmese
court, but also tho extremest contempt. For several years

it had become apparent that the period was approaching

when war between the British and the Burmese Govern-

ments would again become inevitable. The British resident,

Major Eurney, who had been appointed in 1830, finding

his presence at Ava agreeable neither to the king nor to

himself, removed in 1837 to Rangoon, and shortly after-

wards retired from the country. Ultimately it became

necessary to forego even the pretence of maintaining relations

of friendship, and the British functionary at that time,

Captain Macleod, was properly withdrawn, in 1840, alto-

gether from a country where his continuance would have

been but a mockery. The state of sullen dislike which fol-

lowed was after a while succeeded by more active evidences

of hostility. Acts of violence were committed on British

.ships and British seamen. Remonstrance was consequently,

made by the British Government, and its envoys were suj>-

ported by a small naval force. The ctTicers on whom
devolved the duty of representing the wrongs, of their

fellow-countrymen and demanding redress, proceeded to

Rangoon, the governor of which place had been a chief actor

in the outrages complained of ; but so far were th.ey from

meeting with any signs of regret, that they were treated

with indignity and contempt, and compelled to retire

without accomplishing anything beyond blockading th»

ports. A series of negotiations followed ; nothing wa-

demanded of the Burmese beyond a very moderate compen-

sation for the injuries inflicted on the masters of two British

vessels, an apology for the insults offered by the governor

of Rangoon to the representativesof the British Government,

and the re-establishment of at least the appearance of

friendly relations by the reception of a British agent by
the Burmese Government. , But the obduracy of the king

—

known as the PagAn-men, who had succeeded his father

in 1846—led to the refusal alike of atonement for pasi

wrongs, of any expression of regret for the display oi
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gratuitous insolence, tinu oi any .uJication ot' a desire to

tnaiDtain friendship for the future Another Burmese war
was the result, the hrst shot being fired in January 1852.

Ka in the former, '.hough success was varjang, the British

Dually triumphed, and the chief towns in the lower part

of the Burmese kingdom fell to them in succession. 'The

city of Pegu, the capital of that portion which, after having

been captured, had again passed into the bands of the

enemy, was recaptured and retained, and the whole provmce

of Pegu was, by proclamation of the Governor-General, Lord

Dalhousie, declared to be annexed to the British domimons
on the 20th December 1852. No treaty was obtained or

insisted upon,—the British Government being content with

'.he tacit acquiescence of the king of Burmah without such

documents ; but its resolution wa; declared, that any-

active demonstration of hostility by him would be followed

by retribution.

.^b<^ut the same time, a revolution broire out which
resulted in Pagin-men's dethronement. His tyrannical and
borbarous conduct had made him obnoxious at home as

well as abroad, and indeed many of his actions recall the

worst passages of the history of the later Roman emperors.

The prince of Mendoon, who had become apprehensive for

his own safety, made him prisoner m February 1853, and
was himself crowned king of Burmah towards the end of

the year The new monarch, known iu Mendoon-men,
has shown himself sufficently arrogant in his deahngs with

the European powers, but has been wise enough to keep
free from any approach towards hostility, and, indeed,

jbas latterly displayed a desire to live on peaceful terms

jwith the Indian Government. The loss of Pegu was long

a matter of bitter regret, and he absolutely refused to

acknowledge it by a formal treaty. In the beginning of

1855 he sent a mission of compliment to Lord Dalhousie,

the Governor-General ; and in the summer of the same year

Major Arthur Phayre,"rff/a<So governor of the new province

of Pegu, was appomted envoy to the Burmese court. He
was accompanied by Captain (now Colonel) Henry Vulc as

secretary, and Mr Oldham as geologist, and bis mission

added largely to our knowledge of the state of the country
;

but in Its main object of obtaimng a treaty it was un-

successful. It was not tUl 1862 that the king at length

jnelded, and his relations with Bntain were placed on a

definite diplomatic basis. Much mterest has been taken
of recent years in the restoration of the trade between China
and British Burmah by the old routes overland, and various

important journeys m elucidation of the problem have been
successfully undertaken. In 1863 Dr Clement WilUams,
at that time resident in the capital, received the king's per-

mission to proceed to Bhamo, and safely accomplished bis

voyage to the upper defile of the Irawadi beyond that town
in the months of January and February. His recall to the

capital prevented his further advance.

In 1 867 a treaty was signed by which British steamers
were permitted to navigate Burmese waters, and the ap-

pointment of British agents at Bhamo or other stations for

the collection of customs was formally authorized, and in

the following year a Government expedition, consisting of

Captain VV-Jliams aa engineer, Dr Anderson as naturalist,

and Captain Bowers and Messrs Stewart and Burn as repre-

sentatives of the commercial mterest of Rangoon, was
despatched under the leadership of Major Sladen, political

resident at Mandalay. The royal steamer Yaynan-Sekia,
or " The Honesty," was placed by the king at the service

of the expedition, and letters of recommendation were fur-

nished to the Burmese officials, but m other respects scant
courtesy was shown to the party. Escorted by fifty armed
police, the explorers advancedin safetyabout 1 35miles north-
east of Bhamo to Momien or Teng-yue-Chow, a pnncipal
town of the Mahometan uisurgp"ts, knnwn to the Burme««

as Panthis ; but beyond this it was considered imprudent
to proceed on account of the disturbed condition of the

country. In 1869 Captain Storer was appointed first Bri-

tish resident at Bhamo , and about the same time the Ira-

wadi Flotilla Company started a monthly steamer service tc

that town, which has now become almost fortnightly. The
king's interest in the commercial development of his coun-
try was shown by his erecting and garnsomng a series of

guardhouses through the dangerous parts of the Kakbyeo
hills. In 1874 Lord Salisbury sent another expedition,

consisting of Colonel Horace Browne, Mr Ney Elias, and'
Dr Anderson, with instructions to proceed, if possible, right

across the country to Shanghai m China , and to ensure
the success of the undertaking, Mr Margary, a gentleman
familiar with the Chinese language and customs, was com-
missioned to start from Shanghai and meet the party at

Momien or the neighbourhood. The king's reception of

the new mission, which arrived on December 23, 1874, at

Mandalay, was favourable in the extreme. On the 15th
of January 1875 the explorers reached Bhamo; and two
days afterwards Mr Margary arrived from Hankow. After
the nussion had proceeded to the banks of the Nampoung,
a nver which joins the Tapeng some distance east of

Ponhne, they oeard rumours of hostile preparations i*

front; and Mr Margary volunteered to proceed to Man-
wyne to find the truth of the reports. On receiving

from him word that the way was clear, his companions
advanced

; but on the 23d of February their camp was
attacked by the Chinese, and they were ultimately com-
pelled to retreat with the sad knowledge that their gallant

pioneer had fallen at Manwyne by the hands of cowardly

assassins. The Burmese officials stood nobly by the mis-

sion, though the enemy assured them that their quarrel was
not with them but with the " white devils. " Some fears have

been entertained of disagreements between the court of

Mandalay and the British authorities, partly in regard to

the allegiance of some Karen tribes, and partly in connection

with the claim for a nght of way for British troops- through
the Burmese dominions in case of active measures being

required to obtain redress from tlie Clunese Government
for the murder of Mr Margary. Happily these fears have

been disappointed , the mission of Sii Douglas Forsyth has

come to a peaceful if not altogether a successful termina-

tion, and a commission has been formed to settle the Karen
boundary. While a certain amount of subpiciou in regard

to British policy still remains in the king's mind, he seems

more and more disposed to co-operate with his European
allies, and shows himself friendly to the European resi-

dents in his capital His reigu has been several times

disturbed by internal dissensions, and the general condition

of the country can hardly be regarded as one of stability

Personally he is an orthodo.\ and devoted Buddhist, and

is largely under the intluence of ecclesiastical advisers

In 1874 he was recrowned at Mandalay, in compliance

with the requirements of a prophecy, and be attempts

to enforce stringent sumptuary laws in accordance with

his creed. It is satisfactory to know that while some
of bis officials arc undoubtedly hostile to European in-

terests, the great mass of the people seem genuinely favour-

able.
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BURMAff, BEITI3H, the country acquired by the British

Indian Government after the two wars with the Burman
empire, is situated between 10" and 22° N. lat., and 92°

and 100° E. long. It is bounded on the N. by Inde-

pendent Burmah, oa the E. by Siani, on the S. by the

Indian Ocean, and on the VV. by the Bay of Bengal and
the Chittagong division of Bengal. The province of British

Burmah extends along the eastern shore of the Bay of

Bengal, and is geographically divided into four portions,

—

Arakdn, extending from the Kdf estuary to Cape Negraia,

and cfinsisting of a nan-ow strip of country between the

sea and the high mountain chain called Yoma ; the valley

of the Irawadi, which, divided from the Sittang valley by

the Pegu Yoma range, unites with it in its southern por-

tion ; the valley of the Salwin ; and Tenassorira, a narrow

strip, separated from Siam by a lofty chain of hills running

from north to south. ' For administrative purposes the

country is divided into three commissionerships, Arikin,

Pegu, and Tenasserim, and into fifteen districts, viz., Akyab,

Ramree, Sandoway, Northern ArdkAn, Rangoon, Bassein,

Myanoung, Prome, Thayet-myo, Toungoo, Shwegyen, Am-
herst, Tavoy, Mergui, and Salwin.

,

J ' Physical Aspects.—The greater part of the province is

covered with hills, forests, estuaries, and river beds. The
eastern and southern part is particularly mountainous,

thinly populated, and much intersected by streams. In

the central part of the province the valley of the Irawadi

unites with the valley of the Sittang at its lower end, and

forms an extensive plain, stretching from Cape Negrais on

the west to Martaban on the east. The more northern of

these valleys are rugged and hilly, and are so densely covered

with jungle that but little cultivation can be carried on.

A chain of mountains called the Yoma range forms the

boundary of the Arakin division on the east. It is the

continuation of the Pdtkoi and Bariil range, which shoots

forth from the Himilayas at their north-eastern extremity,

runs south, forms the eastern boundary of Assam and
Bengal, and turning south-east, gradually diminishes both

in breadth and elevation till it ends in the rocky promon-
tory of Cape Negrais. Blue Mountain, one of its peaks,

on the northern boundary of the province, is said to rise

'8000 feet above the sea-level ; but within the province the

range nowhere attains a height much above 4000 feet.

The same Yoma range forms the western boundary of the

'Irawadi valley ; and the Poung Loung range, rising to a

supposed height of 7000 feet, bounds the Sittang valley

towards the east The Pegu Yoma range forms the water-

shed between these two streams. The mountains of Tenas-

serim rise to a height of 5000 feet, with a breadth varying

from 10 to 40 miles; they are covered with pathless jungle,

and devoid of human habitations of any kind.

Rivers.—Beginning from the extreme west the following

are the principal rivers :—The Nilf estuary i? on the western

boundary. The Mroo River, an arm of the sea, about
40 miles to the eastward, is from 3 to 4 miles broad at

its mouth. The Koladan or ArakAn River rises near the

Blue Mountain in about 23° N. lat., and is navigable for

10 miles from its mouth by vessels of 300 or 400 tons

burden. The Talak, Aeng, Sandoway, Toungoop. and Gwa
are streams of minor importance. The mouth of the last,

however, forms a good port and haven for steamers or

vessels of from 9 to 10 feet draught. The Irawadi rises in

about 28° N. lat. and 97° 30' E. long., and flows for upwards
of 600 miles before reaching the British possessions, through
which it has a course of 240 miles to the sea in a S.S.W,
direction. , As it approaches the coast it divides into nume-
rous branches, converting the lower portion of the valley

into a net-work of tidal creeks. Its principal branches are

the Bassein River, Thekkay-thoung, Yuay, Dayaybhyoo,
Pyenmaloo, Pyengazalixj. Dalla, Ph^apoon, Donyan, Tbana-

teat, and China Buckir rivers. It is navigable for river,

steamers as far as Bhamo, nearly 400 miles beyond the
British frontier. The river when full runs about five miles

an hour. The Hieing rises close to Prome, where it is called

the Myitmakat stream, and flowing in a southerly direction

nearly parallel to the Ira« adi, it next takes the name of the

Hieing, and finally of the' Rangoon River, and falls into the

sea a few miles below Rangoon. Its principal tributaries are

the Nyoungdon, an offshoot of the Irawadi, and the Peguf
and Poozoondoung rivers. It is navigable by ves.sel3 of,

the largest size for some distance above Rangoon, but owing
to the Hastings shoal, formed at the junction of the Pegu,
the Poozoondoung, and the Rangoon rivers, vessels of moie
than 6 feet draught cannot ascend beyond the shoal at low
tide. The Sittang River rises far north of British territory,

which it enters just about Toungoo, and flowing southwards,

falls into the Gulf of Martaban, when it widens so rapidly

that it is impossible to tell where the river ends and th^

gulf begins. Its prmcipal tributary is the Shwegyen River.

A bore, or tidal wave, sweeps up this river, and its effect is

felt as far as Shwegyen town. The Biling River rises in the

Poungloung hills, flows southward, and falls into the Gulf

of Martaban. The Salwin River rises in Tibet, flows south

through the Shan states, and falls into the sea at Moulmein.
The Attaran rises in the chain of hills which forms the

boundary between the kingdom of Siam and British

Burmah, and flows in a south-westerly direction through
dense teak forests and an almost uninhabited country.

The Gyne has numerous villages on its banks, and is

navigable for 180 miles by country boats. The Tenasserim
River falls into the sea by two mouths, the Dr>riliern of

which is navigable for large ships.

There is only one canal in the province, connecting the

Pegu and the Sittang rivers. The lakes are the Thoo.

Lahgyin, and Kandaugyee.

A large part of the province is covered with forests, but

the state reserved area only amounts to 133 square miles.

The teak plantations lie in the Rangoon division The
total receipts from the forests in 1871-72 amounted u>

£77,240.

Population.—The total area of the province is 83,556
square miles ; the population was returned by the census

of 1872 at 2,747,148, giving an average of 31 inhabitants

to the square mile. The Buddhists numbered 2,447,831,

Mahometans 99,846, Hindus 36,658, Christians 52,299,

and aborigines 110,514. The villages, townships, <tc.,

numbered 14,107; the inhabited houses, 535,533. Only
ten towns in the province had a population exceeding

10,000,—Rangoon, the capital, containing 98,745.

Productions.—Rice is the staple product of the pronnce,
and in 1871-72 1,836,021 acres were devoted to its culti-

vation. Other food grains covered 4860 acres ; aesamum,
25,502 acres , sugar-cane, chiefly cultivated in the gardens

around the cultivators' houses, 3179 acres; and cotton,

principally grown in the hill clearings, 14,120 acres. The
fibre of the indigenous cotton is short but strong, and
it adheres with great tenacity to the seed. The export of

cotton is increasing. Tobacco, grown on sandbanks or in

the dry beds of streams, inferior in quality, and wholly used

for home consumption, occupied 1 2,866 acres. The other

crops produced in the province are indigo, vegetables, hemp,
mixed fruits, ic. The system of cultivation known in

Bengal as the jum, that is clearing virgin soil by burning,

cultivating it for one or two years, and then leaving it again

to the jungle, is here extensively practised under the nams
of toungya cultivation. Although discouraged on account

of its wasteful character it cannot be altogether prohibited,

as it is the only means of subsistence for a large part of the

population. Seven great embankments have been ^con-

structed in the province for the prot'^ction and cztensioa
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of regular cmtivation. Tlie average rent per acre of rice

land vanes from Is. to lOs., while the high land, on which

other grains can be cultivated, fetches generally from 33.

to 4s. per acre. Of the total area of the province (88,556

square miles) only 3414 square miles are cultivated;

51,117 square miles are cultivable, and the rest uncul-

tivable waste

Internal Communication is chiefly carried on by water.

Steamers ply on the Irawadi between Thayetmyo, Prome,

Myanoung, Henzada, and Rangoon. There is also steam

communication from Calcutta, via Akyab, to Rangoon and
Moulmein, and between Tavoy and MerguL There were,

however, 814 miles of road in the province in 1871-72.
Mines—The only mines in the province are those worked

for tin in the southern portion of the Tenasserim division.

This mineral(a binoxide) exists over a large extent of country

in the Mergui and Tavoy districts, and is obtained by re-

moving and washing the pebble and boulder deposits of the

river beds Samples of the tin-stone, once washed, have

produced about 70 per cent, of metal, and twice washed
75 per cent. The ore is therefore very rich, and the metal

produced is of excellent quality. Hitherto these deposits

have been washed by Chinese and natives of the country

ID a very rough and unscientific manner, and the tin-

stone is smelted in a most primitive way, the produce

realized being 68 per cent, of metaL European capitalists

have now begun to turn their attention to the subject, and
arrangements are being made to lease out certain tracts.

Coal exists on the banks of the Tenasserim River, and in

other parts of the province, but it has never been worked
to any extent. Lead has been found in Toungoo, and on
Maingay's Island in the Mergui Archipelago, but nothing

has been done towards utilizing it. This mineral also

sxists in the Shwegyen district, as well as gold, antimony
ore, and iron-stone. The quantity of the precio is metals

is, however, very small, and the workers make but a poor
living Limestone exists in several parts of the province,

and quarries are worked pretty extensively in Thayetmyo
and Bassein ; stone might also bo excavated in Sandoway
if a demand existed.

Manufactures.—Mills are employed in the seaport towns
for husking rice and for sawing timber. There were in

1871-72 twenty-six steam rice mills in the province; five

years before there were only three ; and the number rapidly

increases with the demand for rice for shipment to Europe, to

the Straits, and to China. Silk and cotton goods are manu-
factured in large quantities, chiefly, however, for home use,

and by small hand-looms. A loom forms a regular piece of

furniture in a Burmese household; it is worked by the female
members of the family. The cotton cloths thus manu-
factured are rough but strong; some of the silk goods
fetch a high price. A coarse description of salt is made on
the sea -coast, used chiefly in the preparation of Ngapee (a

mess of half-salted, half-decomposed fish and other in-

gredients), which forms a favourite article of food among
the Burmese. The manufacture of salt has lately fallen

off, owing to the introduction of Liverpool salt, which
undersells the local article. The other manufactures of the
province consist of gold and sQvcr bowls (of peculiar and
elaborate workmanship), lacquered ware, carved and gilt

work, and dyes, especially cutch, an extract of the Acacia
Catechu.

Trade.—The total value of the trade of the province in

I871-7!:.was .£10,777,705 ; exports, £5,452,148 ; imports,

.£5,325,6&7. The value of the sea-borne trade was—ex-

ports, £4,236,997 ; imports,£4,220,723—total,£8,457,721;
wid of the inland trade—exports, £1,245,150; imports,

£1,104,832, The most important article of sea-borne ex-

ports is rice. The trade increased from 380.009 t«us in 1 865
Ui 170.893 tons in 1871. and made a 8ud<leii nse to 700.784

4—21

tons in 1 872. Nest in importance is the timber trade, ship-

ments of which dunng the year 1872 amounted to 87,543
tons, of the value of £51,210. The other articles of export

are cotton, cutch, hides, horns, ivory, jade stone, petroleum,
rice and paddy, precious stones, stick-lac, tobacco, &c.
The articles of import consist of betel-nut, cotton twist and
yarn, crockery ware, cutlery, gunny bags, hardware; cotton,
silk, and woollen piece goods ; raw silk, spirituous liquors
wines, beers, <fec., sugar and tobacco.

Finances.—The gross revenue from all sources in 1 871-72,
£1,363,452, of which £1,217,053 was from imperial taxa-

tion, £37,320 for prorincial services, and £109,079 from
local funds. The land revenue of the province was £344,523.
Owing to the sparse population and vast extent of country
cultivable but uncultivated, the rates of assessment range
low. No class of landed proprietors, Uke the zaraindart

of Bengal, exists in Burmah. The cultivators themselves

hold the land from Government, the extent of their holdings

averaging about 5 acres. The exceptions are, where grants

of waste land have been made to Europeans or natives of

India, but such grants are but little cultivated. The light

land tax of the province is supplemented by a capitation

tax, peculiar to Burmah ; and by the rice duty, which, from
the circumstances of the local trade^ falls on the producer,

and is equivalent to a tax of 14 per cent, ad valorem on
this article of export. The capitation tax is a poll-tax on
the male population of the province, from 1 8 to 60 years

of age, with the exception of immigrants during the first

five years of their residence, religious teachers, school-

masters. Government servants, and those unable to obtain

their own livelihood. In 1871-72 it was levied on
556,035 persons, and yielded a revenue of £226,954. The
expenditure on the civil administration of the province in

1871-72 was £497,002. For the protection of British

Burmah 5016 fighting men, Europeans and natives, wer«

maintained in 1871 at a total cost of £276,200. The
strength of the police in 1871 was 5319. The prisons

consist of two great central gaols, Rangoon and Moulmein,

chiefly for long-term convicts, with twelve subordinate

gaols and lock-ups.

Education has not made much progress in British Burmah
under the English plan of public instruction ; but the people

have a widespread system of primary education of their

own in the monastic schools. Setting aside these monastic

schools, the educational machinery of the province consists

of seven Government schools, educating 505 boys ; fifteen

aided missionary schools, teaching 1494 pupils ; and
twenty-two other unaided schools under GovemmenI
inspection, teaching 499 pupils.

Christianity has spread largely among the Karen tribes,

chiefly through the work of American missions.

Climate.—The climate of British Burmah is moist and
depressing for part of the year, but cooler than that of

India. Some of the forest tracts during the monsoons, and

after the cold weather has set in, are impregnated with

deadly malaria; but the coast and the frontier ranges are not

unhealthy. The prevalent complaints amongst Europeans

are fever, dysentery, and hepatic diseases, from which the

natives also sufier. On the whole, however, the climate ot

British Burmah seems better adapted to the European con-

stitution than any part of India, and of late the statistics

of the British troops show a very low rate of disease and

mortality. The rainfall varied m 1871 from 245-85 inches

at Moulmein to 54'85 inches at Thayetmyo. The average

temperature is greatly affected by the sea breeze,—being 80'

Fahr. at the searcoast, and .90° in the interior.

Form, of Government.—The highest authonty in the

province of British Burmah is the chief commissioner and

agent to the Governor-General of India, established nndei

a resolution of the Government of India, dnted January
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i862. The chief commissioner is assisted by a secretary

and assistant-secretary, three commissioners of revenue and

circuit, thirteen deputy-commissionera, one superintendent

of hill -tracts, twenty-two assistant^jmmiseioners, four

collectors of sea-customs a director of public instruction,

ua inspector-general of police, an-inspector-general of prisons,

and a conservator of forests. A political agent is established

at the court , of Mandalay, and an assistant political agent

at Bhamo, for facilitating Britiih trade with Independent

Burmahand China. The judicial officers are—the recorder

5f Rangoon, the judicial commissioner, the judge of the

town of Moulmein, the judge of the Small Cause Court,

Rangoon, and three town magistrates. For history, see

;he preceding article.

BURMANN, PiETEE (1668-1741), a Dutch classical

scholar, was born at Utrecht on the 26th June 1668. He
was educated at the public school in his native place, and
at the age of thirteen entered the university. He devoted

himself particularly to the study of the classical languages,

and became unusually proficient in Latin compo.ytion. As
he was intended for the legal profession he spent some
years in attendance on the law classes. For about a year

he studied at Leyden, paying special attention to philo

sophy and Greek. On his return to Utrecht he took the

degree of doctor of laws (March 1688), and after travelling

through Switzerland and part of Germany, settled down
to the practice of law. In December 1691 he was

ippointed receiver of the tithes which were originally paid

to the bishop of Utrecht, and five years later he was
nominated to the professorship of eloquence and history.

To this chair was soon added that of Greek and politics;

In 1714 he paid a short visit to Paris and rajisacked the

libraries, bringing back a " great treasure of useful observa-

tions." In the following year he was appointed successor

to the celebrated Perizonius, who had held the chair of

history, Greek language, and eloquence at Leyden. His
oumerons editorial and critical works spread his fame as a

icholar throughout Europe, and engaged him in many of

the stormy disputes which were then so common among
men of letters. He died on the 31st March .1741.

Of his editions of classical works the following may be noted :

—

Phcednis, 1608 ; Horace, 1699 ; Valerius Plaams, 1701 ; Petrmius
ArHter, 1709 ; Velkius Patcrcubis, 1719

;
Quintilian, 1720 ; Ovid.

1727 ; Lucan, 1710. He also published an edition of Buchanan's
work;, continued Graevius's great work, Tliesaurtis AntiquUatum et

Historiarum Itali^t, and wrote a small manual of Roman antiquities. -

AntiquUatum Romanarum Brevis Disoriptio, 1711. His poems and
orations were published after his death.

BURNES, Sm Alexander (1805-1841), a traveller in

Central Asia, was born at Montrose in 1805. While
serving in India, in the army of the East India Company,
which he had joined in his seventeenth year, he made
himself acquainted with Hindostani and Persian, and thus
obtained an appointment as interpreter at Surat in 1822.
Transferred to Cutch in 1826 as assistant to the political

agent, he turned his attention more particularly to tbe

history and geography of North-Western India and the

adjacent countries, which at that time were very imper-
fectly knofrn. His proposal in 1829 to undertake a

journey of exploration through the valley of the Indus was
not carried out owing to political apprehensions ; but in

1831 he was sent to Lahore with a present of horses from
King William to the Rajih Rungit Sing, and took advan-
tage of the opportunity for extensive investigations. In
the foUovring years his travels were extended through'
Afghanistan, across the Hindu Kush to Bokhara and
Persia. The narrative which ho published on his visit to
England in 1834 added immensely to our knowledge of
the countries traversed, and was one of the most popular
books of the time. The first edition brought the author
the sura of X800, and his services were recognized not only

by the Royal Geograplucal Society of London, but also bT
that of Paris. Soon after his return to India in 1 835 be
was appointed to the court of Sindh to secure a treaty foi

the navigation of the Indus ; and in 1 836 he undertook a

political mission to Dost Mohammed at CabuL On the

restoration of Shah Shujah in 1839, he became regular

political agent at Cabul, and remained there till his

assassination in 1841 (November 2), daring the heat

of an insurrection. The calmness with which he continued

at his post, long after the imminence of his danger was
apparent, gives an heroic colouring to the close of an
honourable- and devoted life.. A narrative of his later

labours was published in 1842 under the title of Cahooi.

BUENET, GiLBEET (1643-1715), bishop of Salisbury,

was born at Edinburgh in 1643, and was descended of an

aincient family of the county of Aberdeen. His father had

been bred to the law, and was at the Restoration appointed

one of the lords of Session, with the title of Lord Crimond.

Gilbert, the youngest son, was at ten years of age sent to

Marischal College, Aberdeen, where he was admitted A.M.
before he was fourteen years of age. His own inclination

led him to the study of the civil and feudal law; but he after-

wards changed his views, and, to the great satisfaction oi

his father, began to apply to divinity. He received ordina-

tion before the age of eighteen _;
and Sir Alexander Burnet,

his cousin-german, offered him a benefice, which, however,

he refused to accept.

In 1663, about two years after the death of his father,

he went to England ; and after six months stay at Oxford

and Cambridge, returned to Scotland, which he soon left

again to make a tour of some months, in 1664, in Holland

and France. At Amsterdam, by the help of a Jewish

rabbi, he perfected himself in the Hebrew language ; and
likewise became acquainted with the leading men of the

different persuasions tolerated in that country-r-Calviniata,

Arminians, Lutherans, Anabaptist-s, Brownists, Papists, and
Unitarians. In each of these- sects he used frequently to

declare he met with men of such unfeigned piety and virtue

that be became fixed in a strong principle of univerEal

charity, and an invincible abhorrence of all severities on
account of religious dissensions.

Upon his return from his travels be was admitted

minister of Saltoun, in which station he served five yeais

in the most exemplary manner. He drew up a memorial)

in which he took notice of the principal errors in the con-

duct of the "Scottish bishops, which he observed not to be

conformable to the primitive institution, and he sent a copy
of it to several of -them. This exposed him to theii

resentment ; but to show he was not actuated by a spirit

ef ambition, he led a retired course of life for two yeara,

which so endangered liis health that he was obliged to

abate his excessive application to study. In the year 1668
he was appointed professor of divinity in the university ol

Glasgow ; and, according to the usual practice, he read hit

lectures in the Latin language. It was apparently at thif

period that he laid the chief foundation of that theological

learning for which he became so distinguished. In 1669
he published his Modest and Free Conference betteeen a

Conformiit and Ncmconformut. He became acquainted

with the duchess of Hamilton, who communicated to him
all the papers belonging tn her father and her uncle ; upon
Vi'hich he drew up the Memoirs of the Dukes of Eamitton,

afterwards printed at London, in folio, in the year 1677.

The duke of Lauderdale, hearing that Ije was engaged io

this work, invited him to London, and introduced him to

Charles II. He returned to Scotland, and married Lady
Margaret Kennedy, daughter of the earl of CassiUis, a lady

of great knowledge, and highly esteemed by the Presby-

terians, to whose sentiments she was strongly inclined.

As there was some disparitv in their aees. that it might br
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sufiBcieiif!y cviL..it that the match was wholly owing to

inclination, and not to avarice or ambition, che day belore

their marriage he delivered to the lady a deed, by which

he renounced all pretensions to her fortune, which was

very considerable, and must otherwise have fallen into his

hands, she herself having no intention to secure it. His

Vcidication of the AuthorUy, Constitution, and Laws of ike

Church and Stale of Scotland v/as printed at Glasgow, in

8vo, in the year 1073. This was considered so material

a service to the Government, that he was offered a bishopric,

with a promise of the next vacant archbishopric ; but he

did not accept of it, because he could not approve of the

measures of the court, the great aim of which he perceived

to be the advancement of popery. The publication itself

was one of those which the author could not afterwards

recollect with much satisfaction.

1 His intimacy with the dukes of Hamilton and Lauderdale

procured him frequent messages from the king and the

duke of York, who had conversations with him in private.

But Lauderdale, who was the most unprincipled man of

the age, conceiving a resentment against him on account of

the freedom with which he spoke to him, represented at

last to the king that Dr Burnet was engaged in an opposi-

tion to his measures; and on his return to London he

perceived that these suggestions had entirely deprived him

of the king's favour, though the duke of York treated him

with greater civility than ever, and dissuaded him from

going to Scotland. He accordingly resigned his professor-

ship at Glasgow, and settled in London. About this time

the living of Cripplegate being vacant, the dean and chapter

of St Paul's (in whose gift it wixs), hearing of his circum-

stances, and the hardships which he hr.d undergone, made
him an olfer of the benefice ; but, as he had been informed

of their first intention of conferring it on Dr Fowler, he

generously declined it. In 1075, at tlie recommendation

of Lord HoUis, whom he had known in Franco as ambas-

sador at that court, he was appointed preacher at the Rolls

chapel, by Sir Harbottle Grimstone, master of the rolls,

notwithstanding the opposition of the court ; and he was

soon afterwards chosen lecturer at St Clement's, and became

one of the most popular preachers in town. The first

volume of his History of ilie Reformation of the Church of

England was published in folio in 1081, the second in

1083, and the third in 1715. For this great work he

received the thanks of both Houses of Parliament. Of the

first two volumes he published aa abridgment in the year

1083. ;

In 1G82, when the administration was changed in favour

of the duke of York, being much resorted to by persons of

all ranks and parties, in order to avoid returning visits, he

built a laboratory, and for above a year pursued a course

of chemical experiments. Not long after he refused a

country living of £300 a year oflered him by the carl of

Essex on condition that he should reside in London. When
the inquiry concerning the popish plot was on foot he was
frequently ent for and consulted by the iing, who offered

him the bishopric of Chichester, then vacant, if he would
engage in his interests ; but he refused to accept it on

these terms. He preached at the Rolls till 1G84, when he

was dismissed by order of the court.

On the accession of JamcsII. to thethrone.havingobtaincd

leave te quit the kingdom, he first went to Paris, and lived

in great retirement, till, contracting an acquaintance with

Brigadier Stouppe, a Protestant gentleman in the French
service, ho made a tour with him into Italy. He met with

an agreeable reception at Rome. Pope Innocent XI. hearing

of his arrival, sent the captain of the Swiss guard to

acquaint him he would give him a private audience in bed,

to avoid the ceremony of kissing his holiness's slipper

:

- but Dr Burnet excused himself as well as he could Here

with more zeal than prudence, he eugageJ in some religious

disputes ; and, on receiving an intimation from Prince

Borghese, he found it necessary to withdraw from this

stronghold of priestcraft, and pursued his travels through
Switzerland and Germany. He afterwards came to Utrecht,

with an intention to settle in some of the seven provinces.

There he received an invitation from the prince and prin-

cess of Orange (to whom their party in England had
recommended him) to come to the Hague, and accepted the
invitation. He was soon made acquainted with the secret

of their councils, and advised the preparation of a fleet in

Holland sufficient to support their designs and encourage
their friends. His known share in the councils of the

Prince of Orange, and the pamphlets which he sent over to

England, excited against him the intensest enmity of James.
A prosecution for high treason was commenced against him
both in England and Scotland ; but having received the

intelligence before it was announced to the States he
avoided the storm by petitioning for, and obtaining without

any difficulty, a bill of naturalization, in order to his

intended marriage with Mary Scott, a Dutch lady of con-

siderable fortune.

Being now legally under the protection of Holland, he

omitted no opportunity of supporting and promoting the

design which the prince of Orange had formed of deliver-

ing Great Britain ; and, having accompanied him in the

capacity of chaplain, he was in the year 1689 advanced to

the see of Salisbury. He declared for moderate measures

with regard to the clergy who scrupled to take the oaths,

and many were displeased with him for advocating the

toleration of Nonconformists. "As my lord of Salisbury,"

says the earl of Shaftesbury,- " has done more than any man
living for the good and honour of the Church of England

and the Reformed religion, so he now suffers more than any

man from the tongues and slander of those ungrateful

churchmen ; who may well call themselves by that single'

terra of distinction, having no claim to that of Christianity

or Protestant, since they have thrown off all the tcm|)€r of

the former, and all concern or interest with the latter."

The same noble writer has elsewhere mentioned him in the

following terms of commendation :
—" The bishop of Salis-

bury's Exposition of the Articles in, no doubt, highly worthy

of your study. None can better explain the sense of the

church than one who is the greatest pillar of it since the

first founders,— one who best explained and asserted the

Reformation itself, was chiefly instrumental in saving it

from Popery before and at the Revolution, and is now the

truest example of laborious, primitive, pious, and learned

episcopacy."'

In 1C93, after the publication and condemnation of

Blount's anonymous pamphlet, /I'injr William and Queen

Mary Conquerors (see Blount), an opportunity was taken

by Burnet's enemies to bring a pastoral letter of his before

the House of Commons. After a warm discussion the,

letter was condemned to be burned by the common hang-

man.
In 1098 he lost his wife by the small-pox; and as be

was almost immediately after appointed preceptsr to the

duke of Gloucester, of whose education he took great care,

this employment, and the tender age of his children,

induced him the same year to supply her loss by a marriage

with Mrs Berkeley, a widow, who was eldest daughter of

Sir Richard Blake. In 1 099 he published his Exposition

of the Thirty-nine Articles, which occasioned a charge

against him in the Lower House of Convocation in the year

1701, but he was vindicated in the Upper House. IIU

speech in the House of Lords in 1704 against the Bill to

prevent occasional conformity was severely attacked. Hj

' ahaftoshnry's L'llfrf. p. 2S, 37.
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formed a scheme for augmenting the small livings, which

bo pressed forward with such success, that an Act

of Parliament was passed in the second year of Queen

Anne, for the augmentation of the livings of the poot

clergy. He died in 1715, and was interred in the church

of St James's, Clerkenwell, where a monument was erected

to^his memory.
Bishop Burnet's History of his Own Time, consisting of

two large volumes in folio, was not published till several

years after the author's death ; the first volume appeared

in 1724, and the second in 1734. An account of his life

ivas added by his youngest son Sir Thomas Burnet, one of

the judges of the Court of Common Pleas. The History

itself was not printed without mutilations ; but after an

interval of nearly a century, an edition containing all the

passages which had formerly been suppressed, was published

under the superintendence of the learned Dr Routh.

(Oxford, 1823, 6 vols. 8vo.) This is a work of great and
intrinsic value; without it our knowledge of the times

would be exceedingly imperfect. His materials are not

always very carefully digested, and the style is sometimes

iupposed to be too familiar ; but these defects are abund-

antly compensated for by the copiousness of his information,

the benevolence of his sentiments, and the earnestness of

his manner. In general Burnet's statements may be

accepted with great confidence, his judgment is always

sound and sober, and he possesses considerable skill in the

delineation of character. The best editions of his two great

works &re~-Hi5tory of his Oum Time, 6 vols., Oxford,

1833; History of the Reformation, 7 vols., by N. Pocock,

1865.
'

"_:

-

I

Besides the works mentioned above the following

ire worthy of notice :

—

Some Passages of the Lift and
Death of John Earl of Hochesler,'^ Lond. 1680, 8vo; The
lAfe and Death of Sir Matthew Hale, Kt., sometime Lord
jhief-Justice of his Majestie's Co^irt of Kings Bench, Lond.

1682, Bvo ; The History of the Rights of Princes in dispos-

ing of Ecclesiastical Benefices and Church Lands, Lond.
1682, Svo ; The Life of William Bedell, D.D., Bishop of
Kilmore in Ireland, Lond. 1685, Svo; Reflections on Mr
Varillas's " History of the Revolutions that have happened

m Europe in matters of Religion," and more particularly

m his Ninth Book, that relates to England, Amst. 1686,

12mo; A Defence of the Rfflxtions on the Ninth Book of
the first volume of Mr Varillas's " History of Heresies,"

being a Reply to his Answer, Amst. l'>87, 12mo ; A Con-
tinuation of Reflections on Mr Varillas's "History of
Heresies," particularly on that which relates to English

Affairs in his Third and Fourth tomes, Amst. 1687, 12mo.
He took a very conspicuous part in the continued contro-

versy which was in his tme maintained against the

papists ; and a complete cats ogue of his polemical works
would occupy no small space The following translaiions

deserve to be mentioned :

—

Utopia, uiriltcn in Latin by
Sir Thomas' More, Chancellor of England ; translated info

English, Lond. 1685, 8vo ; A Relatiqa.pftke Death of the

Primitive Persecutors, written originally in Latin, by L. C.

F. Lactantius: Englished by Gilbert Burnet, D.D., to which
he hath made a large preface concerning Persecution, Amst.
1687, 12mo.
BURNET, Thomas (1635-1715), best known as the

author of The Sacred Theory of the Earth, was born at

Croft in Yorkshire about the year 1635, but is supposed to
have been descended of a Scottish family. He was edu-
cated at the free school of Northallerton, and in June 1651
was admitted a pensioner of Clare Hall at Cambridge,
under the tuition of Tillotson, who continued to remember

' "Which," s»ys Dr Johnson, "the critick ought to road for its

iticgance, the philosopher for its srgnmentii, imd the saint for its piety
"

\L\vea of English Potts, vol. i. p. 303).

him with kindness. In me year 1C54 he removeii to

Christ's College, on the election of Dr Cudworth to the
mastership, and there he obtained a fellowship in the year
1G57. In 1661 he became senior proctor of the university.

He was successively domestic tutor to Charles duke of

Bolton, and to James earl of Ossory, afterwards duke of

Ormond, grandson to the first duke ; and by the interest of

the latter nobleman he was chosen master of the Charter-

house in 1685. Among the electors some of the bishops

opposed him on account of his wearing a lay habit ; but the

duke was satisfied that he possessed the more essential

qualifications of a life and conversation suitable to his

clerical character. After this appointment he took the

degree of D.D. In his capacity of master he made a noble

stand against the illegal attempts to admit Andrew Popham
as a pensioner of the house, strenuously opposing an order

of the 26th of December 1686, addressed by James II. to

the governors dispensing with the statutes for the occasion.

Dr Burnet published his TcUuris Thtoria Sacra, or Sacred

Theory of the Earth, at London in 1681. This work, contain-

ing a fanciful theory of the earth's structure, attracted an unusual
share of public attention, and he was afterwards ei ouraged to issue

an English translation, which was printed in folio, 1684-1689.
Addison commended the author in a Latin ode, but his theory yrai

attacked by Dr KeiU, Mr Whiston, and Mr Warren, to all of whom
he returned answers. His reputation obtained for him an intro-

duction at court by Archbisbop Tillotson, whom he suc«'eded as

clerk of the closet .to King 'Wiuiam. He seemed already to be od
the direct road to much higher preferment, when he suddenly marred
his prospects by the publication, in 1692, of a work entitled Archcet-

logiw nilosophicm : sive Dodrina antiqua de Serum Originihus, in

which he treated the Mosaic account of the fall of man as an allegory.

The method of treatment excited a great clamonr against him ; and
the king was obliged to remove him from his ofBce at court. Ot
this book an English translation was executed by Mr Foxton, Lond.

1729, Svo. Dr Burnet published several other minor works before

his death, which took place at the Charter-house on the 27tli Sep-

tember 1715. Two posthumous works were published several years

after his death

—

DeFidset Oficiis Christianorum, 1723, and DeStatu
Mortuorum et Sesurgentium Tractatus, 1723 ; in which he main-
tained the doctrine of a middle state, the millennium, and the

limited duration of future punishment. A Life of Dr ButtM by
Heathcote appeared in 1759.

BURNETT, James, Lord Monboddo. See Monboddo.
BURNEY, Charles, Doctor of JIusic (1726-1814),

was born in the ancient city of Shrewsbury, the capital ol

Shropshire, on the 7th of April 1726. He received his

earlier education at the excellent free school of that city,

and was afterwards sent to the public school at Chester.

His first music master was llr Baker, organist of Chester

Cathedral, and a pupil of Dr John Blow. Returning to

Shrewsbury when about fifteen years old, he continued his

musical studies for three years under his half-brother, Mr
James Burney, organist of St Mary's Church, and was

then sent to London as a pupil of the celebrated Dr Arne,

with whom he remained three years. In 1749 he was
appointed organist of a church in the city, with a salary

of £30 a year ; and he was also engaged as conductor of a

concert established at the King's Arms, Cornhill. In that

year and the next he composed the music of three dramas

for Drury Lane theatre

—

Alfred, Robin Hood, and Queen

Mah. Being threatened with a pulmonary afiection he

went, on the advice of his physician, in 1751 to Lynn, in

Norfolk, where he was elected organist, with an annual

salary of £100, and where he resided for the next nine

years. During that time he began to entertain the idea

of writing a general history of music. In 1760 he returned

to London in good health, and with a young family ; the

eldest of whom, a girl of eight years of age, surprised the

public by her attainments as a harpsichord ployer. In

1766 he produced, at Drury lane, a free English version

and adaptation of J. J. Rousseau's operetta Le Devin du
Village, under the title of The Cunning Man, which was

favourably received. The university of Oxford conferred
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apon him, on 23d June 1769, the degrees of bachelor and

doctor of music, on which occasion he presided at the

performance of his exercise for these degrees. This con-

sisted of an anthem, with an overture, solos, recitatives,

and choruses, accompanied by instruments, besides a vocal

anthem in eight parts, which was not performed. His friend,

C. P. E. Bach, requested a copy of this exercise, and had it

performed in St Catharine's Church at Hamburg, under

"his own direction, in 1773. It was repeatedly performed

at Oxford, " after it had fufilled its original destination," as

Burney tells us {Uitt. of Music, vol. iii. p. 329) ; and
he apologizes as follows for saying so much about it :

—" It

is hoped that the reader will pardon this egotism, which has

been extorted from me by occasional and sinister assertions,

'that I neither liked nor had studied church music.'"

{Ibid). In 1769 he published .4 it Essay towards a History

of Comets. Amidst his various professional avocations,

Burney never lost sight of his favourite object,—his History

of Music,—and therefore resolved to travel abroad for the

purposs of collecting materials that could not be found in

Great Britain. Accordingly, he left London in June 1770,

furnished with numerous letters of introduction, and

proceeded to Paris, and thence to Geneva, Turin, and the

principal cities of Italy. The results of his observations he

published in The Present State of Music in France and
Italy (1 vol. 8vo, London, 1771). Dr Johnson thought so

well of this work, that, alluding to his own Journey to the

Western Islands of Scotland, he said, " I had that clever dog

Bumey's Musical Tour in my eye." In July 1772 Burney
again visited the Continent, to collect further materials,

and, after his return to London, published his tour under

the title of The Present State of Music in Germany, the

Netherlands, and United Provinces ('2 vols. 8vo. London,

1773). In 1773 he was chosen a Fellow of the Boyal

Society of London. In 1776 appeared the first volume

(in 4to) of his long-projected History of Music ; in 1782

the second volume; and in 1789 the third and fourth.

Though severely criticised by Forkel in Germany and by
the Spanish ex-Jesuit, Requeno, who, in his Italian work
Saggj sul Ristabilimento dell' Arte Armonica de' Gi^eei e

Eomani Cantori, Parma, 1798 (2 vols. 8vo), attacks Bumey's
account of the ancient Greek music, and calls him lo

Kompiglialo Burney, the History of Music was generally

recognized as possessing great merit. The least satisfactory

volume is the fourth, the treatment of Handel and Bach
being quite inadequate. Bumey's first Tour was translated

into German by Ebeling, and printed at Hamburg in 1772;
and his second Tour, translated into German by Bode, was

published at Hamburg in 1773. A Dutch translation of

his second Tour, with notes by J. W. Lustig, organist at

Groningen, was published there in 1786 The Dissertation

on the Music of the Ancients, in the first volume of Bumey's
History, was translated into German by J. J. Eschenburg,

and printed at Leipsic, 1781. Burney derived much aid

from the first two volumes of Padre Martini's very learned

Storia delta Musica, Bologna, 1757-1770. One cannot

but admire his persevering industry, and his sacrifices of

time,, money and personal comfort, in collecting and
preparing materials for his History; and few will be
•disposed to condemn severely errors and oversights in

a work of such extent and difficulty. In 1779 he wrote

for the Royal Society an account of the infant Crotch,

whose remarkable musical talent excited so much attention

at that time In 1784 he published, with an Italian title-

page, the music annually performed in the Pope's chapel

at Rome during Passion Week. In 1785 he published, for

the benefit of the Musical Fund, an account of the first

commemoration of Handel in Westminster Abbey in the

preceding year, with en excellent life of HandeL In 1796
be published Memoirs and Letters of Meta/'iasio, 3 vols.

|

8vo. Towards the close of his life, Burney contributed"to
the Rev. Dr Rees's Cyclopaedia all the musical articles not
belonging to the department of Natural Philosophy and
Mathematics. For these articles he received £1000, which
seems a remarkable remuneration, considering that most of

his materials were merely transcribed from his own Hiitory

of Music. In 1789, through the treasury influence of his

friend Edmund Burke, he was appointed organist to the
chapel of Chelsea Hospital, and he resided in the hospital

for the remainder of his life. He was made a member of

the Institute of France, and nominated a correspondent in

the class of the Fine Arts, in the year 1810. He died at

Chelsea College on the 12th of April 1814, and was interred

in the burying-ground of the college on the 20th of the

same month.

Burney had a wide circle of acquaintance among the

distinguished artists and literary men of his day. At one
time he thought of writing a life of his friend Dr Samuel
Johnson; but he retired before the crowd of biographers who
mshed into that field. His character in private as weU as

public life appears to have been very amiable and exemplary.

Dr Burney's eldest son, James, was a distinguished officer

in the royal navy, and died a rear-admiral in 1821. He
published several works of merit. A notice of his second

son, the Rev. Charles Burney, D.D., an eminent Greek
scholar, will be found below, and of his second daughter

Frances (Madame D'Arblay) under the heading D'Abblxy.
The Diary and Letters of Madame D'Arblay contain many
minute and interesting particulars of her father's public and
private life, and of his friends and contemporaries. A
life of her father, by Madame D'Arblay, appeared in 1832.

Besides the operatic music above mentioned, Bumey's known
compositions consist of— 1. Six Sonatasfor the harpsichord ; 2. Tv>o

Sonatasfor the harp or piano, with accompaniments for violin cmd
violoncello ; 3. Sonatasfor tivo violins and a bass : two sets ; 4. Six
Lessons for the harpsichord ; 5. Six Duelsfor two Oerman flutes ; 6.

Three Concertosfor the harpsichord ; 7. Six concert pieces with an in-

troduction and fugue for ttU organ; 8. Six Concertos for the violin,

d'C, in eight parts; 9. Two Sonatasforpianoforte, violin, 07id melon-

cello; 10. A Cantata, ic; 11. Anthems, dc; 12. XII. CaniOTiettia

due voci in Canone, poesia dell' Abate itetastasio.

BURNEY, Charles (1757-1817), son of the preceding,

an eminent classical scholar, was born at Lynn, in Norfolk,

in 1757. At the age of eleven he was sent to the Charter-

house in London, whence ho removed to Caius College,

Cambridge. He quitted the university without taking

his degree ; but in 1791 he received the diploma of LL.D.
from Aberdeen, and in 1808 that of D.D. from Cambridge.

In 1 783 he married the daughter of Dr Rose, the trans-

lator of Sallust, and continued for some time to assist hia

father-in-law in the management of his academy. He con-

tributed at this time many articles to the Monthly Seview,

and afterwards edited for two or three years the Lo7idon

MagaMne. Some of his contributions to the first of these

periodicals gained him much credit not only among English

but among Continental scholars. In the course of time

ho realized a handsome fortune, great part of which be

expended in the formation of his splendid library. The
manuscripts and rare books collected by him were con-

sidered so valuable that at his death, which happened in

1817, they were purchased by the nation and deposited iir

the British Museum.
BURNEY, Fbances. See D'Arblay.
BURNLEY, a manufacturing town and municipal and

parliamentary borough of England, 22 miles N. of

Manchester, in a valley on the River Burn, from which it

derives it name, and in the immediate vicinity of the Leeds

and Liverpool canal Its streets are well paved, and there

is an abundant supply of water. Among its buildings of

note are the frequently restored cbvu-cb of St Peter's; a

market hall, erected in ;86e; and a literary itistitutio;>
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and exchange. It also pobsesses a Church ot England

institute, with a considerable library, a free grammar
school, and several charities. Its staple manufacture is

cotton, which in 1872 gave employment to 7972 men and

82G7 women of twenty years of age and upwards. Worsted,

which was formerly the chief article, is still manufactured

to a considerable extent. Calico-printing, machine-making,

brewing, tanning, and several other important industries

iare carried on in the town; and in the neighbourhood there

are iron mines and stone quarries, which gave employment
in 1872 to 137G and 360 workmen respectively. From
the number of Roman remains found at various times on

the spot, Burnley seems to be the site of some Roman
station ; and it has also been suggested that it may coincide

with Brunnanburh, the famous battle-field of the Saxons.

There are but few facts of importance in its history.

During the cotton famine it suffered severely, and the

operatives were employed in an extensive system of

improvements, to which the present satisfactory condition

of the town is mainly due. In 1S61 it was incorporated

by royal charter, the government being placed in the hands

of a mayor, eight aldermen, and twenty-four councillors;

end in 1867 it was entrusted with the right of electing one

member of Parliament. The population of the parliamentary

borough in 1871 was 44,320 persons, of whom 21,368
were males and 22,952 females; the inhabited houses were

8804, and the registered electors 5628.
I BURNOUF, EuGi;NE (1801-1852), an Oriental scholar,

wa3 born at Paris in 1801. He was educated for the legal

profession, but soon after taking his degree began to devote

himself entirely to the study of Oriental languages. In
1826 he published an Essaisur le Pali, and in the following

year Observations Grammaticales sur quelques Passages de

I'Essaisur le Pali. The next great work he undertook was
the deciphering of the Zend manuscripts brought to France
by Anquetil du Perron. By his labours a knowledge
of the Persian language and religion was first brought into

the scientific world of Europe. He caused the Vmdidad
Sade to be lithographed with the utmost care, and published

it in folio, 1829-43. The contributions he made to Oriental

literature in the Journal AsiaCique were numerous and im-

portant. From 1833 to 1835 he published his Commentaries
tur le Yai;na, I'mi des livres lilurgiques des Perses ; in

1840 he began the publication of the Sanskrit text and
French translation of the Bhagavata Purana, which was
completed in three folio volumes. His last works wore
Introduction d I'llistoire du Bouddhisme Indien, and a

translation of Le Lotus de la Bonne Loi. The latter work
was passing through the press when the author died on the

28th May 1852 He was a member o{ ihc Acadimie des

Inscriptions, and from 1832 had held the post of professor

of Sanskrit in the College de France. •

BURNOUF, Jean Louis (1775-1844), the father of

Eugene Burnouf, was born in 1775. During the intervals

of leisure left him by his commercial employment he
prosecuted his studies in classical literature, and in 1 808
was appointed assistant-professor at the Lyceo Charlemagne.
He soon afterwards obtained the chair of rhetoric at the

Lyc(Se Imperial, which he held till 182G, when he was
made the inspector of the Academy. In 1817 he had been
appointed professor of Latin eloquence at the ColMgo de
France, and from 1811 to 1822 he acted as president of

the Ecole Normale. In 1830 Burnouf was named inspector-

general of studies, and on his resignation of this post in

1836 was made librarian of the univei'sity. He died in

1844. His most important work was the Mcthodc pour
Utidier la Langue Grecq^ie, 1814, which marks an cjioch

in the study of Greek in France. He also pubhshed a
valuable edition of Sallust and some excellent tran^'"tions

of Tacitus, and of parts of SaP'ist ?nd Cicero

BUP.NS, K0Br,KT (1759-1/96). Iii e co.npany o»

German critics who were weighing the claims and estimat-

ing the rank of the poets, their contemporaries, the leadei

of their chorus, the genial humorist, Jean Paul Richter, is

said to have hushed his audience when the name of Goethe
was introduced, exclaiming—" We are not to sit in

judgment on that sacred head." Scotsmen are apt tc

attach the same half-superstitious reverence to the name
which is, more than any other, that of Scotland condensed

in a personality, the "representative of what is noblest and
also of much that is erring in their race.

Robert Burns was born on the 25th of January 1759, in

a cottage about two miles from Ayr, the eldest son of a
small farmer, William Burness, of Kincardineshire slock,

who wrought hard, practised integrity, wis'hed to bring up
his children in the fear of God, but had to fight all his days
against the winds and tides of adversity. " The poet,"

says Mr Carlyle, his best biographer, " was fortunate in his

father—a man of thoughtful intense character, as the best

of our peasants are, valuing knowledge, possessing soma
and open-minded for more, of keen insight and devout
heart, friendly and fearless : a fully unfolded man seldom
found in any rank in society, and worth descending far in

society to seek. . .
." Had he been ever so little richer, the

whole might have issued otherwise. But poverty sunk the

whole family even below the reach of our cheap school

system, and Burns remained a hard-worked plough-boy."

Through a series of migrations from one unfortunate farm
to another ; from Alloway (where he was taught to read),

to Mt. Oliphant, and then (1777) to Lochlea in Tarbolton

(where he learnt the rudiments of geometrj'), the poet re-

mained in the same condition of straitened circumstances.

At the age of thirteen he thrashed the corn with his own
hands, at fifteen he was the principal labourer. The family

kept no servant, and for several years butchers' meat was a

thing unknown in the house. " This kind of life," he writes,

" the cheerless gloom of a hermit and the unceasing toil of

a galley-slave, brought me to my sixteenth year." Hia
naturally robust frame was overtasked, and his nervous con-

stitution received a fatal strain. His shoulders were bowed,
he became liable to headaches, palpitations, and fits of de-

pressing melancholy. From these hard tasks and his fiery

temperament, craving in vain for sympathy in a frigid air

grew the strong temptations on which Burns was largely

wrecked,—the thirst for stimulants and the revolt against

restraint which soon made headway and passed all bars. In

the earlier portions of his career, a buoyant humour bore him
up

I
and amid thick-coming shapes of ill he bated no jot of

heart or hope. He was cheered by vague stirrings of ambi-
tion, which he pathetically compares to the " blind groping

of Homer's Cyclops round the walls of his cave." Sent to

school at Kirkoswald, he became, for his scant leisure, a great

reader—eating at meal-times with a spoon in one hand and
a book in the other,—and carrying a few small volumes io

his pocket to study in spare moments in the fields. " The
collection of songs," he tells us, " was my vade mcciim. I
pored over them driving my cart or walking to labour,

song by song, verse by verse, carefully noting the true,

tender, sublime, or fustian." He lingered over the ballads

in his cold room by night ; by day, w hilst whistling at tha

plough, he invented new forms and was inspired by fresh

ideas, " gathering round him the memories and the tradi-

tions of his country till they became a mantle and a
crown." It was among the furrows of his father's fields

that he was inspired with the perpetually quoted wish

—

"Tli.it I for poor aulJ Scotland's sake
Some useful plan or book could make,
Or sing a. s;ing at least."

An equally striking illustration of the same feeling is to

be found in his tummcr Sunday's ramble to the LeglcD
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wood,—the fabted haunt of Wallace,—which the poet

confesses to have visited " with as much devout enthusiasm

as ever pilgrim did the shnne of Loretto." Id another

reference to the same period he refers to the intense sus-

teptibility to the homeliest aspects of Nature which through-

cut characterized his genius " Scarcely any object gave

me more—I do not know if I should call it pleasure—but

iomethmg which exalts and enraptures me—than to walk

10 the sheltered side of a wood or high plantation in a

sloudy winter day and hear the stormy wind howling

BiDong the trees and raving over the plain I listened to

the birds, and frequently turned out of my path lest I

should disturb their little songs or fnghten them to another

station " Auroral visions were gilding his horizon a^ he

walked in glory, if not id joy, " behind hia plough upon

the mountain side " but the swarm of his many-coloured

fancies was again made grey by the atra curn of unsuc-

cussful toils

Burns had written his first verses o( note " Behind yon

lulls where Stinchar (afterwards Lugar) flows ' when in

1781 he went to Irvine to leani the trade ol a tiax-dres.ser

" It was " he says " an unlucky affair As we were giving

s welcome carousal to the New Year the shop took fire

and burned to ashes , and I wiis left like a true poet,

without a sixpence." His own heart, too. had unfortunately

taken firo. He was poring over mathematics till, in his

owD phraseology.—stiU affected id its prose by the

tlassical pedantries caught from Pope by Ramsay,—"the

eun entered V'lrgo, when a charming ri/Utte. who lived

next door, overset ray trigonometry, and set me off at a

tangent from the scene of my studies ' We nee'' not

detail the story, nor the incessant repetitions of it which

marked and sometimes marred his career The poet was

jilted, went through the usual despairs and resorted to the

nut unusual sources of con.'tolatioa He had found that he

was "no enemy to social life.' and hi:> mates had dis-

covered that he was the best of boou companions in the

lyric feasts, where bis eloquence shed a lustre over wild

ways of life, and where he was beginning to be distin-

guished as a champion of the New Lights and a satirist of

the Calvinism whose waters he lound like those of Marah.

In Robert's 25th year bis father died, lull of sorrows and
tpprehensions for the gifted son who wrote Ity hi." tomb,

10 Mloway kirkyard, the fine epitaph ending with the

charactenstic line

—

" For even his fuliogs leaned to virtue'a side.

For some time longer the poet with his brother Gilbert,

lingered at Lochlea, reading agncuitural books, nu-ocalcu-

lating crops, attending markets, and in a mood of relorma-

t)on resolving, " m spite of the world, the flesh, and tho
davil, to be a wise man." Affairs, however, went ao
better with the family; and in 1784 they migrated tP
Jlossgiel, where he lived and wrought, during four ye&TS,

for a return scarce equal to the wage of the commonest
labourer in our day Meanwhile he had become intimaM
anth his future wife, Jean Armour; but the father, a master
mason, discountenanced the match, and the girl being dis-

posed to " sigh as a lover," as a daughter to obey, Burns,
in 1786, gave up his suit, resolved to seek refuge in exile,

and having accepted a situation as book-keeper to a slave

estate in Jamaica, had taken his passage in a ship for the

West Indies. His old associations seemed to be breaking
up, men and fortune scowled, and " hungry ruiD had him
ia the wind," when he wrote the Imes ending- "

' Adien, my native bonks of Ayi."

•nd addressed to the most famous of the loves, in which he
»»a3 as prolific as Catullus or Tibullus, tho proposal

—

• WiU ye go to the Indies, my Mary

He was witnheld i.^tu uis i.../ject and, happily or un-

happily, the current of his life was turned by the success
of lus firat volume, which was published at Kilmarnock in

June 1786 It contained some of his most jubi.'.y celebrated

poems, the results of his scanty leisuie ot Lochlea and
Mossgiel . among others " The Twa dogs,"—a graphio
idealization of .^sop.— " The Author's Prayer," the
"Address to the Deil. ' "The Vision and 'The Dream,",
" Halloween" "The Cottars Saturday Night.' the Lnes
"To a Mouse" and "To a Daisy," "i?cotch Drink,"
" Man was made to Mourn," the " Eputie to Davie," and
some of his most popular songs. This epitome of a gemua
so marvellous and so varied took his audience by storm
" The country murmured of him from S'ja to sea " " With
his poems,' says Robert Heron, " old and young, grave and
gay. learned and ignorant, were alike transported I was
at that time rcfident in Galloway, and I can well remember
how even plough boys and maid-sei-vants would have gladly

bestowed the wages they earned the most hardly, and which
they wanted to purchase necessary clothing, if they might
but procure the works of Burns Thu first edition only

brought the author £20 direct return, but it introduced him
to the literal) of Edinburgh, b hither he was invited, and
wbere he was welcomed, feastixi, admired, and patronized.

He appeared as a portent amoug the scholars of the northern

capital and its university, ani manifested, according to Mr
Lockharl. " in the whole strpin of his bearing, his belief

that in the society of the most eounent men of his nation

he was where he was entitled to be, hardly deigning to

flatter them by exhibitin;.' a symptom of bemg flattered
"

Sir Walter Scott b(*ars a similar testimony to the

digmfied simplicity and almost exaggerated independence

of the poet, during this anniu mirabilu of his success.

" As for Burns, 'A:-aUium vtdt tancum, I was a lad of fifteen

when he cajie to Edinburgh, but had sense enough to b«

interested in his poetry, and would have given the world to

know him 1 saw him one day with several gentlemen of

literary reputation, among whom I remember tho celebrated

Dugaid Stewart. Of course we youngsters sat sOent,

looked, and listened. I remember his shedding

tears over a pnnt representing a soldier lying dead in the

snow, his dog sitting in misery on one side, on the other

his widow with a child in her arms His person was robast,

his manners rustic, not clownish His countenance

was more massive than it looks in any of the portraits.

There was a strong expression of shrewdness in his linea-

ments the eye alone indicated the poetic character and

temperament. It was large and of a dark cast, and literally

glowed when he spoke with feehng or mterest. I never

saw such another eye in a human head. His conversation

expressed perfect self-confidence, without the least intrusive

forwardness. I thought his acquaintance with English

poetry was rather limited and having twenty times the

abilities of Allan Bams,iy and of Ferguson he talked of

them with too much humility as his models. He was much
caressed in Edinburgh, but the efforts made for his relief

were extremely trifling." Laudatur et alget. Burns went

from those meetings, where he had been posing professors

(no hard task), and turning the heads of duchesses, '
to

share a bed in the garret of a writer's apprentice,—they

paid together Ss. a week for tho room. It was ia the

house of Mr Carfrae, Baxter's Close, Lawnmarket, "first

scale stair on the left hand in going down, first door in the

stair.'' During Burns's life it was reserved for William Pitt

to recognize his place as a great poet , the more cautious

critics of the North were satbfied to endorse him as a rustic

prodigy, and brought upon themselves a share of his satiie.

Some of the friendships contracted during this period—as

for Lord Glencairn and Mrs Dunlop—are among the most

pleasing and permanent in literature ; for genuine kind-
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nesB -traa Msver wasiua on one who, wboitver bis faults,

has never been accused of ingratitude. But in the bard'a

city life there was an unnatural element. He stooped to

beg for neither smiles nor favour, but the gnarled country

oak is cut up into cabinets in artificial prose and verse. In

the letters to Mr Graham, the prologue to Mr Wood, and
the epistles to Clarinda, he is dancing minuets with hob-

nailed shoes. When, in 1787, the second edition of the

Poems came out, the proceeds of their sale realized for the

author £400. On the strength of this sum he gave himself

two long rambles, fuD of poetic material—one through the

border towns into England as far as Newcastle, returning

by Dumfries to Mauchline, and another a grand tour

through the East Highlands, as far as Inverness, returning

by Edinburgh, and so home to Ayrehire.

In 1788 Burns took a new farm at EUisland on the

Nith, settled there, married, lost his little money, and
wrote, among other pieces, " Auld Lang Syne " and " Tarn
0' Shanter." In 1789 he obtained, through the good office

of Mr Graham of Fintry, an appointment as excise-officer

of the district, worth £50 per annum. In 1791 he removed
to a similar post at Dumfries worth £70. In the course

of the following year he was asked to edit and supply the

Melodiet of Scotland v/ith Symphonies and Accompaniments
for the Pianoforte and Violin : the poetry by Robert Bums.
To this work he contributed about one hundred songs, the

best of which are now ringing in the ear of every Scotchman
from New Zealand to San Francisco. For these, original

and adapted, he received a shawl for his wife, a picture by
David Allan representing the " Cottar's Saturday Night,"

and £5 I The poet wrote an mdignant'letter and never
afterwards composed for money. Unfortunately the " Rock
of Independence " to which he had proudly retired was but
a castle of air, over which the meteors of French political

enthusiasm cast a lund gleam. In the last years of his

life, exiled from polite society on account of his revolu-

tionary opinions, he became sourer in temper and plunged
more deeply into the dissipations of the lower ranks, among
whom he found his only companionship and sole, though
shallow, sympathy. To have Jacobin tendencies, to rejoice

at the downfall of the Bastille, was regarded as the sign of

an abandoned character, as it was twelve years ago in

Scotland to embrace the cause of the Northern States in

the American War.
Bums began to feel himself prematurely old Walking

with a friend who proposed to him to join a county ball,

Le shook his head, saying " that's all over now," and
edding a verse of Lady Gnssel Baillie's ballad

—

" were we young as we ance liae been,
We sud Ime been galloping down on yon green,
And linking it ower the lily-white lea.

But were na my heart light I wad dee."

His hand shook ; his pulse and appetite failed ; his

•pirits sunk into a uniform gloom. In April 1796 hi

wrote— " I fear it will be some time l>efore I tune my lyre

again. By Babel's streams I have sat and wept I have
only known existence by the pressure of sickness and
counted time by the repercussions of pain. I close my
eyes in misery and open them without hope. I look on
the vernal day and say with poor Ferguson

—

"Say wherefore h.i5 an all-indulgent heaven
Lijfe to the comfortless and wretched given."

On the 4th of July he was seen to be dying. On the
r2lh ho wrote to his cousin for the loan of £10 to save
him from passing his last days in jail. On the 21st he was
no more. On the 25lh, when his la-st son came into the
world, he was buried with local honours, the volunteers of

the company to which he belonged firing three volleys over
bis grave.

It has been said that " Lowland Scotland as a distinct

nationality came in with two warriors and went oat with
two bards. It came in with William Wallace and Robert
Bruce and went out with Robert Burns and Walter Scott.

The first two made the history, the last two told the story

and tung the song." But what in the minstrel's lay was
mainly a requiem was in the people's poet also a prophecy.
The position of Burns in the progress of our literature may
be shortly defined , he was a link between two eras, like

Chaucer, the last of the old and the first of the new—the
inheritor of the traditions and the music of the past, ia

some respects the herald of the future.

The volumes of our lyrist owe part of their popularity

to the fact of their being an epitome of melodies, moods,
and memories that had belonged for centuries to the national

life, the best inspirations of which have passed into them.
But in gathering from Lis ancestors Burns has exalted their

work by asserting a new dignity for their simplest themes.

He is the heir of Barbour, distilling the spirit of the old poet's

epic into a battle chant, and of Dunbar, reproducing the

various humours of a half-sceptical, half-religious philosophy

of life. He is the pupil of Ramsay, but he leaves his

master, to make a social protest and to lead a literary revolt.

TLfi Gentle Shepherd, still largely a court pastoral, in which
" a man 's a man " if born a gentleman, may be contrasted

with the " Jolly Beggars "—the one is like a minuet of the

ladies of Versailles on the sward of the Swiss village near

the Trianon, the other like the march of the maenads with

Theroigne de Mericourt. Ramsay adds to the rough

tunes and words of the ballads the refinement of the wita

who in the " Easy " and "Johnstone " club.s talked over

their cups of Prior and Pope, Addison and Gay. Bume
inspires them with a fervour that thrills the most wooden
of his race. We may clench the contrast by a representative

example. This is from Ramsay's version of perhaps the

best known of our songs,

—

" Methinks around us on each bougK
A thousand Cupids play;

Whikt through the groves I walk with yoo.

Each object makes me gay.

Since your return —the sun and moon
With brighter beams do shine.

Streams murmur soft notes while they nir

As they did langsyne."

Compare the verses in Bums

—

" We twa hae run about the brtie9

And pou't the gowans fine ;

But we ve wandered mony a weary loo:

Sin auld lang syne.

We twa hae paidl'd in th« bnm,
Frae morning sun till dine ;

But seas between us. braid hae roar'd

Sin auld lang syne."

Bums as a poet of the inanimate world doubtless derivt«

hints from Thomson (i.e., the poet, not his correspondent]!,

but in bis power of tuning its manifestations to the moo<U
of the mmd he is more properly ranked as a forerunner of

Wordswoith. He never follows the fashions of his century,

except m his failures—in his efforts at set panegyric or

fine letter-writing. His highest work knows nothing of

" Damon " or " Musidora." He leaves the atmosphero of

drawing-rooms for the ingle or the ale-house or the mountam
breeze.

1'he affectations of his style are insignificant and rare.

His prevailing characteristic is an absolute suicenty. A
love for the lower forms ol .-,".ial life was his besetting sia ,

Nature was his healing power. Burns compares himself to

an i^olian harp, strung to every wind of heaven. His

genius flows over all living and lifeless things with •

sympathy that finds nothing mean or insignificant An
uprooted daisy becomes in his pages an enduring emblem

of the fate of artless maid and simple bard. He disturht
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a mouse's nest aiv-; iir.ds in the " tim'rous beastie " a fellow-

mortal doui.-ned like himself to " thole the winter's sleety

dribble," and draws his oft-repeated moral. He walks

abroad and, in a verse that glints with the light of its own
rising sun before the fierce sarcasm of the " Holy Fair,"

describes the melodies of a " siipraer Sunday morn." He
loiters by Afton Water and " murmurs by the running

brook a music sweeter than its own." He stands by a

roofless tower, where " the howlet mourns in her dev.-y

bower," and " sets the wild echoes flying," and adds to a

perfect picture of the scene his famous vision of " Libertie."

In a single stanza he concentrates the sentiment of many
Night Thoughts

—

"The pale moon is setting beyond the white wave,

^ And Time is setting wi' me, 0."

For other examples of the same graphic power we may
refer to the course of his stream

—

" Whiles ow'r a linn the bumie plays

As through the glen it wimpled," ic,

or to the " Birks of Aberfeldy " or the " spate " in the

dialogue of the " Brigs of Ayr." The poet is as much at

home in the presence of this flood as by his " trottin'. burn's

meander." Familiar with all the seasons, he represents the

phases of a northern winter with a frequency characteristic

of his clime and of his fortunes ; her tempests become
anthems in his verse, a4id the sounding woods " raise his

thoughts to Him that walketh on the wings of the wind ;

"

full of pity for the shelterless poor, the " ourie cattle," the
" silly sheep," and the " helpless birds," he yet reflects that

»he bitter blast is not " so unkind aa man's ingratitude."

This constant tendency to ascend above the fair or wild

features of outward things, or to penetrate beneath them,

to make them symbols, to endow them with a voice to

speak for humanity, distinguishes Burns as a descriptive

poet from the rest of his countrymen. As a painter he is

rivalled by Dunbar and James I., more rarely by Thomson
and Ramsay. The " lilt " of Tannabill's finest verse is

even more charming. But these writers rest in their art

;

their main care is for their own genius. The same is true

in a minor degree of some of his great English successors.

Keats has a palette of richer colours, but he seldom con-

descends to "human nature's daily food" Shelley floats

m a thin air to stars and mountain tops, and vanishes from

imr gaze like bis skylark. Byron, in the midst of his

revolutionary fervour, never forgets that he himself belongs

to the " caste of Vere de Vere " Wordsworth's placid

affection and magnanimity stretch beyond mankind, and,

88 in " Hart-leap-well " and the " Cuckoo," extend to bird

and beast , he moralizes grandly on the vicissitudes of

comraoB life, but he does not enter into, because by right

of superior virtue he places himself above them. " From
the Lyrical Ballads," it has been said, " it does not appear

that men eat or drink, marry or are given in marriage."

We revere the monitor who, consciously good and great,

gives us the dry light of truth, but we love the bard,

nosirce dchcice, who lu all fire— fire from heaven and
Ayrshire earth mingling in the outburst of passion and of

power, which is his poetry and the inheritance of his race.

He had certainly neither culture nor philosophy enough
to Lave written the " Ode on the Recollections of Child-

hood," but to appreciate that ode requires an education.

The sympathies of Burns, as broad as Wordsworth's, are

more intense ; in turning his pages we feel ourselves more
decidedly in the presence of one who joys with those who
rejoice and mourns with those who mourn. He is never
shallow, ever plain, and the expression of his feeling is so

terse that it is always memorable. Of the people he
speaks more directly for the people than any of our more
noDSiderable poets. <^:baucer has a perfect hold of the

1—21*

homeliest phases of life, butlje wants the lyric element, and

the charm of his language has largely faded from untutored

ears. Shakespeare, indeed, has at once a loftier vision and

a wider grasp; for he sings of "Thebes and Pelops line," of

Agincourt and Philippi, as of Falstaff, and Smug the joiner,

and the "meanest flower that blows." But not even

Shakespeare has put more thought iuto poetry which the

most prosaic must appreciate than Burns hasdone. The latter

moves in a narrower sphere and wants the strictly dramatic

faculty, but its place is partly supplied by the vividness of

his narrative. His realization of incident and character is

manifested in the sketches in which the manners and pre-

vailing fancies of his countrymen are immortalized in

connection with local scenery. Among those almost every

variety of disposition finds its favourite. The quiet

households of the kingdom have received a sort of

apotheosis in the " Cottar's Saturday Night." It has been

objected that the subject does not afford scope for the more
daring forms of the author's genius ; but bad Le written

no other poem, this heartful rendering of a good week's

close in a God-fearing home, sincarcly devout, and yet

relieved fro'n all suspicion of sermonizing by its humorous

touches, would have secured a permanent place in our

literature. It transcends Thorasor. atd Bcattie at their

best, and will smell sweet like the actions of the just for

generations to come. Lovers of rustic festivity may agree

with Professor Craik in holding that the poet's greatest

performance is his narrative of " Halloween," which for easy

vigour, fulness of rollicking life, blended truth and fancy,

is unsurpassed in its kind. Campbell, Wilson, Plazlitt,

Montgomery, Burns himself, and the majority of his

critics, have recorded their preference for "Tam '0 Sbanter,"

where the weird superstitious element that has played so

great a part in the imaginative work of this part of our

island is brought more prominently forward. Few passages

of description are finer than that of the roaring Doon and

Alloway Kirk glimmering through the groaning trees ; but

the unique excellence of the piece consists in its variety,

and a perfectly original combination of the terrible and

the ludicrous. Like Goethe's Walpurgis Nacht, brought

into closer contact with real life, it stretches from the

drunken humours of Christopher Sly to a world of fantasies

almost as brilliant as those of the Midsummer Ni;]ht'$

Dream, half solemnized by the severer atmosphere of a

sterner clime. The contrast between the lines " Kings may

be blest," ic, and those which follow, beginning " But

pleasures are like poppies spread," is typical of the per-

petual antithesis of the author's thought and life, in which,

at the back of every revelry, he sees the shadow of a warn-

ing hand, and reads on the wall the writing, Om««i mntantur.

With equal or greater confidence other judges have pro-

nounced Burns's masterpiece to be " The Jolly Beggars."

Certainly no other single production so illustrates his power

of exalting what is insignificant, glorifying what is mean,

and elevating the lowest details by the force of his genius.

" The form of the piece," says Mr Carlyle, " is a mere

cantata, the theme the half-drunken snatches of a joyous

band of vagabonds, while the grey.leaves are floating on

the gusts of the wind in the autumn of the year. But the

whole is compacted, refined, and poured forth in one flood

of liquid harmony. It is light, airy, and soft of movement,

yet sharp and precise in its details ; every face is a portrait,

and the whole a group in clear photography. The blanket

of the night is drawn aside ; in full ruddy gleaming light

these rough tatterdemalions are seen at their boisterous

revel wringing from Fate another hour of wassail and good

cheer." Over the whole is flung a half-humorous, half-

savage satire—aimed, like a two-edged sword, at the laws

and the law-breakers, in the acme of which the graceless

crew are raised above the level of ordinary gipsies, footpads,

. IV — 72
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and rogues, and are made to sit " on the hills like gods

together, careless of mankind," and to launch their Titan

tbandera of rebellion against the world.

" A 6g for those by law protected :

Liberty 's a glonou? fe^st

Courts for rowariip wpre erected

Churches built to please the priest

'

A similar mixture of drollery and defiance appears in the

justly-celebrated "Address to the Deil." which, mainly

whimsical, is relieved by touches ol pathos curiously quaint

"The effect of contrast." it ha.« been observed, " wa.s never

more happily displayed than in the conception of such a

being straying in lonely place.' and loitering among trees,

or in the familiarity with which the poet lectures so awful

a personage,'—we may add, than in the inimitable outbreak,

anticipatory of Professor Maurice, at the clo.se

—

"0 would you talc a thought an men ",

Mr Carlyle, in reference to this passage, cannot resist

the suggestion of a parallel from Sterne " He is the father

of curses and lies, said T>r Slop, and is cursed and damned
already. 1 am sorry .for it. quoth my Uncle Toby "

Burns fared ill at the hands of those who were not sorry

for it, and who repeated with glib complacency every

terrible belief of the system in which they had been trained.

The most scathing of his Saltres. under which head fall

many of his minor and frequent passages in his major pieces,

are directed against the false pride of birth, and what he
c&nceived to be the false pretences of religion The
apologue of " Death and Dr Hornbook," " The Ordination,"

the song " No churchman am I for to rail and to write,"

the "Address to the Unco Guid," " Holy WiUie," and

above all " The Holy Fair," with its savage caricature of an

Ignorant ranter of the time called Moodie, and others of

like stamp, not unnaturally provoked offence. As regards

the poet's attitude towards some phases of Calvinism

prevalent dunng his life, it has to be remarked that from

the days of Dunbar till now there has been a degree of

antagonism between Scotch verse and the more rigid forms

of Scotch theology.

It must be admitted that in protesting against hypocrisy

he has occasionally been led beyond the limits prescribed

by good taste. He is at times abusive of those who differ

from him. This, with other offences against decorum,
which here and there disfigure his pages, can only be

condoned by an appeal to the general tone of his writing,

which 13 reverential. Burns had a firm faith in a Supreme
Being, not as a vague mysterious Power, but as the Arbiter

of human life. Amid the vicissitudes of his career be
responds to the cottar's summons," Let us worship God."

" An atheist'.' laugh 's a poor cxchoDgo
For Deity offended

"

is the moral of all his verse, which treats seriously of

religious matters His prayers in rhyme give him a high
place among secular Psalmists.

Like Chaucer. Burns was a great moralist, though a
rough one. In the moments of hLs most intense revolt

against conventional prejudice and sanctimonious affecta-

tion, he is faithful to the great laws which underlie change,
loyal in his veneration for the cardinal virtues—Truth,
Justice, and Charity,—and consistent in the warnings, to

which his cxpenence gives an unhappy force, against trans-

gressions of Temperance. In the "Epis^tle to a Young
Friend," the shrewdest advice is blended with exhortations
appealing to the highest motive, that which transcends the
calculation of consequences, and bids us walk in the straight

path from the feeling of personal honour, and " for the
glorious privilege of being independent." Bums, like Dante,
" loved well because ho hated, hated wickedness that hinders

loving," and this feeling. a» in the lines
— " Dweilei ui jron

dungeon dark." sometimes breaks bounds ; but his calmer

moods are better represented by the well-known passages in

the " Epistle to Davie." in which he preaches acquiescence

m our lot, and a cheerful acceptance of our duties in the

sphere where we are placed. This phtlosopkie douce, never

better sung by Horace, is the prevailing refrain of oui

author'.s Sntuj.i On these there are few words to add to

the acclaim of a century They have passed into the air

we breath? they are so real that they seem things rathei

than Rords, ot nearer still, living beings They have

taken all hearts, because they are the breath of his own,
not poli.shed cadences, but utterances as direct as laughter

or tearx Since Sappho loved and sung, there has been do
such national lyrist as Burns Fine ballads, mostly anony-

mous, existed in Scotland previous to his time , and shortly

before a few authors had produced a few .songs equal to

some of his best Such are Alexander Ross's " Wooed
and married." Lowe's "Marys Dream," "Auld Robin

Gray," " The Land o' the Leal," and the two versions of

" The Flowers o' llip Forest." From these and many of

the older pieces in Ramsay's coUection, Burns admits to

have derived copious suggestions and impulses. He fed

on the past literature of his country as Chaucer on the old

fields of English thought, and

—

'* Still the elements o' sang,

In formless jumble, right and ^^rang.

Went floating id his brain."

But he gave more than he received ; he brought forth er

hundred-fold , he summed up the stray material of th»

pa.st, and added so much of his own that one of the mo«
conspicuous features of his IjTical genius is its variety id

new paths. Between the first of war songs, composed in a

storm on a moor, and the pathos of " Mary in Heaven,"

he has made every chord in our northern life to vibrat*

The distance from " Duncan Gray " to " Auld Lang Syoe
"

IS nearly as great as that from Falstaff to Ariel. There ts

the vehemence of battle, the wail of woe, the march of

veterans " red-wat-shod," the smiles of meeting, the tears

of parting friends, the gurgle of brown burns, the roar of

the wind through pmes, the rustle of barley nga, the

thunder on the hill— all Scotland is in his verse. Let who
will make her laws. Burns has made the songs, which her

emigrants recall " by the long wash of Australasian seas,"

in which maidens are wooed, by which mothers lull their

infants, which return "through open casements unto dying

ears "—they are the links, the watchwords, the masonic

symbols of our race

In hjs " Vision " the poet imagines his Muse (probably as

real to him as to Homer) descending to address her votary

beside the plough After paying through her lips a

generous tribute to his predecessors, ho draws, as usual, a

lesson from his own career, "by passion dnvcn." The
goddess counsels him to " preserve the dignity of man "

and " tnist the universal plan," and leaving a wreath of

green holly to deck his brows, passes " in light away "

The poet passed away in darkness, but his name will

never disappear from our literature. He stands before us

as a feature of Nature , and the fact that he cannot be

moved from the hearts of his countrymen, that ihej

recognize and respect a man who has refused to mutilate

hunan nature, and who ot once celebrates and strives to

hainonize its ethnical and Christian elements, marks a guh
still fixed between Scotland and the Spam with which M/
Buckle has associated it. " The generous verse of Burns,"

68 fs Dr Craik, "springs out of the iron-bound Calvinifn

of the land like flowing water from Eoreb's rock"

The fir^t edition of Bums's Toema was published at Kilmarnock in

1 rol, 8vo, in 1786; the second editioo was published in Edioborgb
in I7S7 (2 vols. 8vo) \ the third edition appeared at Damfrirs in
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1793. After the poet's death Dr Cunie of Liverpool issued a

collected edition of his works, with a Life, for the buneBt of las widow

and family (4 vols. Svo, Lond. 1800). This included letters as well

as po'jms, but was far from being complete. The edition of Allan

Cuimmgham (S vols. 8vo Lond. 1834) contains a large number of

pieces that are not to be found in C'urrie's edition. The Life and

Works of Bnais, by Dr Robert Charabeis (Edin. IS51-2), has tlie

distinctive feature that the poems are arranged in clironological

order, and interwoven with the narrative of the poet's life, which is,

perhaps, the fullest and most precise in its details that has appeared.

The Kilmarnock Popular Edition (2 vols. Kilmarnock, 1871) pos-

sesses special interest from tlie fact that the first volume contains an

exi-ict reprint, with fac-simile title-page, of the original edition ot

1786 it deserves notice that within a year of the publication of

tile first Edinburgh edition, two separate eiliticnsof the poem: were

issued m America, at New York and Philndelphia, 1788.

The Life of BuTTis, hy J. Gibson Lockliart (18'28), has passed

through several editions. Among the numerous^critical estimates

of the poet the foremost place is given by universal consent to the

es.say of Carlyle, which first appeared in the Edinburgh Review (1828),

and'is reprinted among his miscellaneous essays. (J. N.)

BURNTISLAND, a parliamentary burgh and seaport of

Scotland, in the county of Fife. It possesses a good pier,

a dry dock, and a commodious harbour. Distilling and

the herring-fishery are carried on, and a good deal of coal

and pig-iron is exported. It ^ the northern station of the

ferry across the Firth of Forth in connection with the

North British Railway from Granton, from which it is

about five miles distant. The burgh unites with Kirk-

caldy, Kinghorn, and Dysart in sending one member to

Parliament. The population in 1871 was 34"22.

BURSLEM, a town of England, in the county of Stafford-

ehire, 18 miles south of Macclesfield, and 150 miles from

London. It stands on a gentle eminence near the Trent

and Mersey canal, and is the principal town of the

potteries' district. It contains a town-hall, erected in

I8C5, a market-house, a newsroom, and a mechanics'

institute ; but its most interesting building is the Wedg-
wood Institute, founded in 18C3 in honour of the great

manufacturer, who was born in the town jn 1730. It com-

prises a school of art, a free library, and" a museum ; and
the exterior is richly and peculiarly ornamented, to show
the progress of fictile art. Tiio tower of the parish church

is of some antiquity, though the building itself is of modern
date. The town is mentioned in Domesday Book as liar-

cardeslim, and it appears at an early period as a seat of the

pottery trade. Its prosperity was greatly increased in the

end of the 18th century by the opening of the Grand Trunk
canal. Population of township in 187"2, 20,971.

BURTON, RoBERT(1576-1640), author of the Anatomy

of Melancliuly, was born at Lindley, Leicestershire, on the

8lh February 1576. He attended the grammar schools of

Nuneaton and Sutton Coldfields, and at the age of

seventeen entered Brasenose College, Oxford. In 1599

he was elected student of Christ Church, and in 16M
took the degree of B.D. In IGIG ho was presented to the

vicarage of St Thomas, and in 1G36 to the rectory of

Segrave. He died on the 25th January 1039-40. The
Anatomy of Melancholy, what it is, with all the kinds,

causes, symptoms, prognostics, and several cures of it : Jn
three partitions, with their several sections, members, and
aiib-sections,j)hilosophicalti/, medicinally, historically opened

and cut up : By Democritus Junior, with a satyrical

preface conducing to the following discourse, was pub-

lished in 1G21. Our information with regard to the

strange author of this strange book is very scanty. 'Anthony
Yv'ood's account of him has often been quoted ; it repre-

sents what must have been his contemporaries' opinion of

him. A very curious anecdote is told of the method he
adopted to dissipate the morbid melancholy which weighed

upon him. He used to go to the bridge foot and hear the

ribaldry of the bargemen, which rarely failed to throw him
into a violent fit of laughter. 'His book is truly a

marveflous production, and proves at least one thing, that

the author was a thorough classical scholar. Indeed the

work is a cento of quotations, and, like the Intellectual

System of Cudworth, has served as a storehouse of learned

material. Sterne is not the only one who has borrowed

from the author of the Anatomy. The book itself is

essentially unsystematic, but has a fine flavour of thorough-

going ill-humour about it. This world was a dreary farce,

and life was something to be laughed at. With a certain

class of readers it has always been a favourite. Charles

Lamb is a typical instance of a reader in Burton. The
introductory poem has some curious analogies of style and
thought to the Allegro and Penseroso of Milton.

BURTON-ON-TRENT, an English town, in the north-

east part of the hundred of Ofllow, and the eastern division

of the county of Staft'ord. It is situated on the west bank

of the River Trent, and is distant from Staflord 23 miles,

from Derby- 11 miles, and about 126 miles from London.

The parish comprises over 9625 acres, and is divided into

the townships of Eurton-on-Trent, Burton Extra, Brauston,

Horninglow, and Stretton on the Staffordshire side of the

river, and Stapenhill and Winshill on the Derbyshire side.

The history of the town may be said to begin with the

erection of a church or monastery by the river side towards

the close of the 9th century. But from that time we leaiii

little concerning the place or its progress for about a.

hundred years. In 1002, the Burton abbey was founded

by Wulfric, carl of Mercia, and substantially endowed.

In 1540 it was surrendered to Henry VIII., who, in 1549,

made a grant of it with all its lands and properties to his

secretary Sir William Paget, the ancestor o£.the present lord

of the manor, the marquis of Anglesey. In the time

preceding the foundation of the abbey, the importance of

the town was probably equal to that of the majority of

Saxon boroughs, but it seems subsequently to have made
but little progress, and even to the close of the IGth

century to have had its character and condition mainly

determined by the fact of its being the centre of an important

ecclesiastical district. Notwithstanding the situation of llie

town being such as to have made it always the key to one

of the great high roads between the Midland Counties, it

does not seem to have been at any time fortified. It was

the scene, however, of many frays. Especially notable 19

the battle which was fought at the Old Bridge on the 18th

of March 1321, between the forces of Edward 11. arJ

Thomas earl of Lanca-ster, in which the latter was defeated.

During the civil war of the 17th century. Burton wan

repeatedly taken and re-taken. The consequences to the

town were serious, entailing permanent injury to its

interests in trade. Previous to the outbreak of the war

the woollen trade had been the staple of the town, although

it had also long been noted for its alabast'^r works, but the

frequent plunderings of that unquiet time all but ruined

these indi;stries.

In the year 1255 the gicater part of the town was

destroyed by fire, and in 1514 it was nearly swept away

by floods. The latter form of disaster lias frequently

recurred. In 1771, in 1792, in 1795, in 1852, and twice

in 1875 the town was visited by heavy floods, which

inundated the greater part of it, and inflicted considerable

damage. In 1875 the depth of water in several streets

was from 4 to 5 feet, and the current strong and dangerous.

In the year 1698 an hci of Parliament was obtained for

making the Trent navigable as far as Burton, and for many
years the " Burton Boat Company," as it was called, did

good service as carrying-agents for the trade of the town.

The opening of the Midland Railway in August 1839 was

followed by results more marked even than such as have

commonly attended the introduction of railways. The

progress of the town since that date has been sonstant »nd
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for the last twenty years remarkably and increasingly

rapid.

During the earlier years of the present century the

cotton mills of Burton were so extensive as to give employ-

ment to several hundred hands, but since 1849 the cotton

trade has been discontinued. The demands of the brewing

trade of late years, both as regards space and labour, seem

to have made it difficult for any competing industry to

exist At any rate it must be admitted that at the present

time the town derives all its commercial prosperity from the

manufacture of ale, the recognized superiority of which is

in a great measure due to the fact that the water used in its

production, and obtained from wells sunk in the neighbour-

hood of the breweries, is impregnated with sulphate of lime

derived from the gypseous deposits of the district. The
brewing trade of Burton is comparatively of recent develop-

ment, although the brewing of superior ale within the town

was undoubtedly known as one of the features of the place

in the days when the abbey flourished. The trade, as

distinguished from private brewing, is reckoned to have

commenced about the year 1708, and forty years later it

had so extended as to have found a market at St Peters-

burg and the Baltic ports. In the year 1796, so flourishing

had the trade become that there were then in the town no

fewer than nine brewing firms. That most famous of

Burton ale products known as " India Pale, " or " Bitter

Beer, " was first manufactured, as a beverage suited to the

climate of the East, about the year 1823, and for some
years India was its only market. The favour it has since

obtained at home it owes to accident. A vessel carrying

some hogsheads of India pale ale was lost in the channel,

end its cargo sold for the benefit of the underwriters. In

this way it was that bitter beer first became known as a

beverage in this country, and so rapid was its popularity,

that since 1828 the pale ale trade has taken the lead in the

commercial transactions of the town. The development

of the Burton brewing trade generally from that date to

the present time has been marvellous, but especially so

since 1862 The magnitude which it has now attained

may be inferred from the following facts and statistics.

There are in all some thirty breweries in the town, the

largest of which are those of Messrs Bass <fc Co. and of

Samuel Allsopp & Sons. Last year (1875) the quantity of

malt mashed in the several breweries together was 737,190
quarters, to contain which in the form of ale would require

2,948,761 barrels of 36 gallons each. The average price

per barrel being 483., we are enabled to set down the amount
of brewing business done in the town, in one year alone, at

£7,000,000. A calculation has been made by which it

has been found that if all the barrels (2,948,761) of ale

brewed in twelve month? were put end to end in a straight

line,^that lino would measure no less than 1535 miles. The
Messrs Bass ifc Co. alone brew 250,000 quarters per annum

;

S. Allsopp tt'Sons alone 200,000 quarters. The business

premises of the former firm cover 50 acres of freehold and
100 acres of leasehold property. Traversing these premises
they have six miles of railway and six locomotives their

own exclusive property. They employ over 2000 men and
boys-, and pay in wages to employds in Burton alone about
JC2000 por week. S. Allsopp i Sons have also private

lines of railway, extending over 10 miles. These. lines,

Allsopp's and Bass's and others, as they connect with the
outer railway system, intersect the town at many points.

The amount paid to the several railway companies (Mid-
land, North Staffordshire, and London and North Western)
by the several fcrewing^rms for carriage of ale in the course
of 1875 for that year alone was £517,665.
The sanitary conditions of the town has been greatly

improved since the passing of " Bnrton-upon-Trent Act,
1863." Under tbia Act, the town is divided into three

wards, the Burton-upon-Trent Ward, the Burton Extra
Ward, and the Hominglow Ward ; and the local govern-

ment is vested in a board of commissioners, twenty-seven

in number, elected by the wards. Of public works in

Burton the most notable is the New Bridge over the Trent,

which was erected at a cost of £20,000, and was opened

for traffic on the 22d June 1864. It is 469 yards in length,

and has twenty-nine arches, supported by light but solid

buttresses. The old bridge, which this one superseded,

was of a curved form and extremely narrow. It had thirty-

four arches, and is said to have been the longest bridge in

the kingdom. The new cemetery, which occupies a plot of

land 12 acres in extent, is situated in the township of

Stagenhill, and was constructed at a cost of £13,000.- It

is divided into three parts, devoted to the separate burial

of members of the Church of England, of nonconforming

churches, and of the Church of Kome. It contains two
mortuary chapels, and the house of the registrar.

Although, in some old records, Burton is styled a borough,

it is certain it was not possessed of a charter of incorpora-

tion, nor has it yet obtained one. The police are those of

the county. About five years ago the Bnrton Infirmary

was opened, and has since been considerably enlarged. A
new post-office is being erected, of dimensions suitable to

the increasing growth of the town. There are three local

newspapers published weekly. On the Derbyshire side of

the river, and skirting its bank is the public recreation

ground. The principal banking firm is the " Burton,

Uttoxeter, and Ashbourne Union Bank," established 1839.

Burton is included in the diocese of Lichfield. Besides

the Church of England, which has seven places of worship,

there are the following denominations represented,—Pres-

byterian, Congregational, Wesleyan, Baptist, Free Church
Methodist, Primitive Methodist, and Koman Catholic.

The educational interests of the town are well cared for, there

being, besides board schools, a grammar school, an endowed
school, and three other schools of a voluntary character.

Commensurate with the increase of trade has been the

increase of population. In 1801, when the first census

was taken, it was a very little over 6000. From that year

onwards to 1851 it steadily but very gradually increased.

The ten years ending 1861 show the first great advance,

the population being then 17,358. In 1871 it had grown
to 23,748, and as the increase since then has been at the

rate of over 1000 per annum, the population cannot now
(1876) be less than 30,000.

BURTSCHEID, or Borcette, a town of Prussia, in the

government of Aix-la-Chapelle (.\achen), and immediately

to the S.E. of that city, with which it is connected by lines

of houses. It occupies the slopes of a hill on the

Wormfiuss, and, like Aix-la-chapelle, is famous for its

mineral springs. One of these, known as the Mill-bath

spring, is the hottest of Central Europe, having a tempera-

ture of 155°Fahr. The water is employed both externally

and internally, and the establishments for its use are exten-

sive and convenient. The town carries on the manu-
facture of woollen yani and cloth, cast-iron goo'ds, and
machinery, and possesses en important trade. Burtscheid

grew up round a Benedictine monastery, founded probably

in the 10th century by Gregory, son of the Greek emperor

Nicephorus Phocas, and brother-in-law of Otto II. of

Germany, and is said to have taken its name of Porcetum

from the number of wild swine in the neighbourhood. In the

13th century the Benedictines became defunct, and a
number of nuns from the convent of St Salvatorberg, near

Aix-la-Chapclle, entered into possession. Their establish-

ment continued till 1802, when it was broken up by the

French. Population in 1872, 10,081.

BURU, Bk)Ero, or Bouro, an island of the East Indian

Archipelago, belonging to the residency of Amboyna, and
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.situated about 250 miles E. of Celebes. According to

Melvill von Gamble it has an area of 3487 square miles,

and extends from 3" 18' to 3° 50' S. lat. Its surface is for

the most part very mountainous, though the seaboard district

is frequently alluvial and marshy from the deposits of the

numerous rivers by which the island is traversed.- Of
these, estimated at no less than 125, comparatively few are

navigable except the Kayeli or Wai Apoe, which is the

largest of all. The principal peaks are the Toraahoe

(Kap^la-Lema^ang, Saniane or Buru-dome), 8529 feet in

height, the Filehet, and the Palamatta. In the middle of

tb< western portion of the island lies the large lake of

Wakaholo, with a circumference of 37 miles, and a depth

of about 100 feet. By far the larger part of the country is

•covered with natural forest and prairie land, but such

portions as have been brought into cultivation are highly

fertile. Coffee, rice, and a variety of fruits, such as the

lemon, orange, banana, pine-apple, and cocoa-nut are readily

grown, as well as sago, red-pepper, tobacco, and cotton.

The only important export, however, is cajeput oil, a

sudorific distilled from the leaves of the Melaleuca

Cajuputi, or white-wood tree, of which about 8000 bottles

are manufactured annually and sent to Java and other

parts of the archipelago. The native flora is very rich, and

the teak, ebony, and canari trees are especially abundant.

Among the animals are buffaloes, hogs, deer, crocodiles,

lizards, and snakes ; and ducks, doves, cockatoos, and birds

of paradise are the chief representatives o£ the feathered

species. According to Mr Wallace, the inhabitants are

jDainly of two partially amalgamated races—Malays on the

sea-coast like those of Celebes, and Alfuros in the interior

akin to those in Ceram. The latter are still completely

pagan, live in scattered hamlets, and have come very little

in contact with any ci\Tlization. Among the maritime

population a small numbsr of Chinese, iVxabs, and other

races are also to bo found. The island is divided by the

Dutch into the regencies of Kayeli, llat, Lumaeteh,

Waaisama, Massareteh, Foggi, Bara, Licella, Talisa, Ma-
Tulat, and Leliali. The village of Kayeli is inhabited by

eleven Mahometan tribes, who were compelled by Arnold

de Vlaming in 1C57 to gather together from the different

parts of the island, while all the clove-trees were mercilessly

exterminated. Before the arrival of the Dutch the islanders

were under the dominion of the sultan of Ternate ; and it

was their rebellion against him that gave the Europeans

the opportunity of ellecting. their subjugation. In 1854

the port of Kayeli was declaied free to all nations without

customs on either ship or cargo.

See T. J. Wilier, Hel eiland Boeroe, zijne exploitatie en Ealfoerscht

IruUUingen, Amsterdam, 1853; Wallace's Indian Archipelago

;

Vetli'a l^ooToUnboeJi van NccUrl. J-ndie.

BURY, a manufacturing town and parliamentary borough
of England, in the county of Lancaster, on the Irwell, 8
miles N.N.W. of Manchester. The woollen-trade, intro-

duced in the 14th century, and of such importance in tho

reign of Ehzabeth that she appointed an officer to stamp
the cloth, stm gives employment to 1000 of the population,

but it has been gi'catly surpassed in extent by the cotton

manufacture, which with its various branches gave employ-

ment in 1872 to 16,256 men and women of the age of

twenty years or upwards. The auxiliary and supplemental

trades of engine-making, spindle-making, calico-printing,

bleaching, and dyeing are also largely carried on ; the paper,

manufacture employs about 600 people ; upwards of 1000
miners find work in the neighbouring coal-pits ; 1200
workmen are engaged in the iron manufacture, and nearly

200 in the stone quarries. The town has been not only

greatly extended but also greatly improved since the middle

of the century ; it is well drained, and has a good supply

of water. It cortains a town-hall, an athenasum (including

a museum), a free grammar school, founded uy the Re?.
Roger Kay, a mechanics' institute, and several public

libraries. The parish church of St Mar/s was rebuilt in

1776. The government, which was at onetime in the hands
of three constables, appointed by the earl of Derby, tho
lord of the manor, was afterwards entrusted to a board of

commissioners under a local Act ; but the town has applied

for municipal incorporation. Bury is a place of considerable

antiquity, and was formerly the seat of a baronial castle,

which was destroyed by the Parliamentary forces in 1644.
Sir Robert Peel was born at Chamber Hall in the neighbour-

hood, and his father did much for the prosperity of the town
by the establishment of extensive printworks. A monu-
ment to the statesman now adorns the market-place. The
parliamentary borough, which comprises thd townships of

Bury and Elton, has returned one member to Parliament

since the Reform Bill of 1832. Its population in 1871 was
41,344, of whom 19,849 were males, and 21,495 females;

the inhabited houses numbered 8279, and the registered

electors 5518.

BURY, RicHAED DE. See Aungervtle, vol. iii. p. 85.

BURY ST EDMUNDS, a market-town and municipal

and p-.-hamentary borough of England, in the county of

Suffolk, on the Lark, 26 miles N.W. of Ipswich, and 71
miles from London. It is governed by a mayor, six alder-

men, and eighteen councillors, and returns two members to

Parliament. The town is pleasantly situated on a gentle

eminence, in a fertile and richly cultivated district, is clean

and well built, and has a good drainage system. It is sup-

posed to be the Villa Fauslini of the Romans, and nume^
ous Roman remains have been dug up on the spot. It was

the Bcodericsworth of the Saxons, and by them was made
a royal town of East Anglia. Its present name is derived

from St Edmund, tho king and martyr, who was taken

prisoner and put to death by the Danes in 870. In 1020

a monastery was founded there by Canute, which for mag-

nificence and splendour surpassed every other establishment

of the kind in Britain, with the exception of that of

Glastonbury. It was 505 feet long and 212 wide; and

contained twelve chapels. The abbot had a seat in Parlia-

ment, with tho power to inflict capital punishment, and

judged in all civil causes within the liberty. The privilege

of coining was granted to the abbot by Edward the Con-

fessor, and both Edward I. and Edward II. had mints in

the town. In 1327 tho people of the town and neighbour-

hood attacked the monastery and reduced a large part of

it to ashes. The tower or church-gate, one of the finest

specimens of Norman architecture in tho kingdom, and the

western gate, erected about the middle of the 14th century,

with a small portion of the walls, are all that now remains

of that magnificent structure. St Mary's church, a fine

Gothic edifice, with a beautifully carved roof, was erected

in the earlier part of tho 15th century, and contains the

tomb of Mary Tudor, Queen of Louis XII.' of France. St

James's church is also a very fine building, containing

several handsome monuments. The free grammar school,

founded by Edward VI., has two scholarships at Cam-
bridge, and six exhibitions to each university. The town

has a shire-hall where assizes for the county and liberty are

held, ahandsome and commodious corn exchange, a guildhall,

news and assembly rooms, a theatre, a savings-bank, botanic

gardens.ra <^nnty jail, a general hospital, and about 100

almshouses.:' The market-days are Wednesday and Saturday.

Wednesday's market is very important, both for com and

cattle, but particularly for the ktter, being second only to

that of Norwicn, which is tho largest in the Eastern

counties. About a mile below the town the river becomes

navigable for barges to Lynn, whence coals and other com-

modities were lormeily brought, but of late years, since the

formation of the railway, the river has been butJittle used.
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There are tour lines of ri.iway,—in connection with London
and Cambridgeshire for the north, Thetford to Norwich

and West Norfolk, Ipswich and East Suft'ulk, and Col-

chester for Essex. In the vicinity is Ickworth, the magni-

Scent seat of the marquis of Bristol. The town was the

birthplace of Bishop Gardiner, aud' gives the title of

viscount to the Keppel family (Earls of Albemarle).

Population in 1871, 14,928.

BUSBECQ,AugierGhislende( 1522-1 592), a Flemish

diplomatist and traveller, was born at Commmes in 1522,

md was educated at the universities of Louvain, Pans,

Venice, Bologna, and Padua. He was engaged in several

important employments and negotiations, and in particular

was twice sent as ambassador by the Emperor Ferdinand I.

to the court of Soliman II. He made a collection of

suriouB inscriptions and manuscripts ; and in his second,

journey to Constantinople he carried with him an artist to

make drawings of the rarest plants and animals. In 1562

he returned to Vienna, and was appointed tutor to the sons

of the Emperor Maximilian II. Busbecq died at St

Germain, near Rouen, October 28, 1592. He wrote a

Discourse of the State of the Oltovian, Empire, and ? Rela-

tion of his Tiuo Journeys (o Turkey A translation A the

Travels in Turkey was published in Glasgow by Robert

Urie in 1761.

BUSBY, Richard (1606-1695), DC.L., head-master

of Westminster school, was born at Lutton in Lincolnshire

in 1606. He was educated at the school which he after-

wards superintended for so long a period, and first signalized

himself by gaining a king's scholarship. From Westminster

he removed to Christ Church College, Oxford, where he

graduated in 1628. In his thirty-third year he had already

become renowned for the obstinate zeal with which he sup-

ported the falling dynasty of the Stuarts, and was rewarded

for his services with the prebend and rectory of Cudworth,

with the chapel of Knowle annexed, in Somersetshire.

Next year he became head-master of Westminster school.

His reputation as a teacher soon became so great that many
of the noblest families entrusted their children to his care.

He himself once boasted that sixteen of the bishops who
then occupied the bench ha^d been birched with his " little

rod." No school in England has on the whole produced

80 many eminent men as Westminster did nnder the regime

of Busby. Among the more illustrious of his pupils may
be mentioned South, Dryden, Locke, Prior, and Bishop

Atterbury. He wrote and edited many works for the use

of his scholars. His original treatises (the best of which

are his Greek and Latin grammars), as well as those which

he edited, have, however, long since fallen into disuse.

Busby died in 1695, in his ninetieth year, and was buried

in Westminster Abbey, where his effigy is still to be seen.

BUSCA, a town of Italy, in the province of Cungo, 9

miles from the city of that name, on the left bank of the

Macra, a confluent of the Po. It containe a college, a
hospital, and two botanic gardens. The inhabitants are

engaged in the culture of the silkworm and the manu-
facture of leather and ironwares ; and there are marble

and alabaster t^uarrics. It is the site of some Roman
antiquities. Population, 9533.

BUSCHINU, Anton Friedrich (1724-1793), one of

the founders of modern scientific geography, was born at

Stadthagen in Schaumburg-Lippe, on the 27th September
1724. In his youth he was harshly treated by his

father ; but a clergyman of the name of Hauber, pleased

with his talents, undertook to give him gratuitous instruc-

tion, and afterwards enabled him to continue his studies at

Halle. There, by application andgood conduct, he acquired

numerous friends, and in 1748 was appointed tutor in the

family of the Count de Lynars, who was then going as

ambassador /yO St Petersburg. On this journey he became

sensible of the defective state ol geographical science, ana
resolved to devote his life to its improvement. V/ithdraw-

ing as soon as possible from the count's family, he went to

reside at Copenhagen, and devoted himself entirely to this

new pursuit. In 1752 he published a Description of Ihi

C.utinties of Schteswiff and Uoistein, a work that was much
approved. In 1754 he removed toGottingen, and married

Christiana Dilthey, a young lady of some temporary reputa-

tion as a poetess. Here a work in which he dissented

from some of the Lutheran tenets lost him the appointment
in 1757 to the theological chair, for which he had become
a candidate. Two years later he was appointed professor

of philosophy; but in 1761 he accepted an invitation to

the German congregation at St Petersburg. There he
organized a school, which, under his auspices, soon 'oecame

one of the most flourishing in the North of Europe, but a

disagreement with Marshal Munich led him, in spite of

the empress's offers of high advancement, to return to

Germany in 1765. He first went to live at Altima; but

next year he was called to superintend an extensive educa-

tional establishment, known as the Greyfriars Gymnasium
(Gymnasium zum Grauen Kloster), which had been formed
at Berlin by Frederick the Great. Here he superintended

the progress of every pupil, and inspected the minutest

details connected with the prosperity of the institution,

besides giving lectures on the history of the arts and
sciences. He continued to prosecute his various labours

till a dropsy, under which he had long suffered, terminated

his life on the 28th May 1793. His writings and example
gave a new impulse to education throughout Prussia, and
the Government was so sensible of the value of his services

that they allowed his extensive correspondence to pass free

of postage.

Few authors, even in Germany, have been more prolific than
Biisching. A3 eoumerated by Mtusel in his Lexicon of Geiman
Authors, his works amount t» more than a hundred . Tiiey may be
classed under the heads of Geography and History, Education, Re-
ligion, and Biography. The fijst class comprehends those upon
which his fame chiefly rests ; for although he did not possess the

geographical genius of D'Anville, he may be regarded as the creatoi

of modern Statistics. His magnum opus is tlie Kcui Erdbtschreibung,

(New Dacription of the Globe). The first four parts, which compre-

hend Europe, )vere published in four volumes (1754-1761), and
have been translated into many of the European languages. Thej
appeared in English with a preface by Murdoch, in six volumes 4to,

London, 1762. In 1768 the fifth part was published, being the

first volume upon Asia, containing Asiatic Turkey and Arabia. It

displays an immense extent of research, and is generally considered

as hi.s masterpiece. Biisching was also the editor of a valuable

collection eniMei Magazin fUr Historic ujut Qcographie, 2 vols.

4to, 1767-93 ; also of H'ochentl. Nachrichten vm neuen Landkartm,
Berlin, 1773-87.

His elementary works on education long held a distinguished

place in this branch of literature, but his theological writings are

not much esteemed. In biography he wrote a number of articles

for the above mentioned Mcigazin, and a valuable collection of BH-
trdge zur Leicnsgtschichle merkicUrdigcr Personcn, 6 vols. 1783-9,

includi:ig a very elaborate life of Frederick the Great.

BUSHIRE, or Abuschehr, a town of Persia, in the

province of Fars, situated in the Persian Gulf. The
surrounding country is a parched and barren desert, con-

sisting of brown sand or grey clay and rock, unenlivened

by any kind of vegetation. The town, which is of e

triangular form, occupies the extremity of a peninsula eleven

miles long and four broad, and is encircled by the sea on

all sides except the south. It is fortified on the land side

by a mud wall with round towers. The houses being

mostly built of white stone gives the city, when viewed

from a distance, a rather clean and handsome. appearance,
but on closer inspection the streets are found to be narrow,

irregular, ill-paved, aud filthy. Almost the only handsome
buildings are the sheikh's palace and the British residency.

Ships of 300 tons are obliged to lie in the roads six miles

from the town. The water immediately east of the town
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is deep, but its navigation ia impeded by a bar, which can

only be passed by vesseb drawing not more than 8 or 9
feet of water, except at springtides, when there is a rise of

from 8 or 1 feet Eushire carnes on a c&nsiderable trade,

particularly with Calcutta, Bombay, and Java. Its im-

ports are indigo, sugar, rice, spices, steel, cotton and
woollen goods, coffee, &.c. ; and its principal exports are

raw silk, opium, Kerman wool, shawls, silk goods, carpets,

horses, dried fruits, wine, grain, copper, turquoises, pearls,

asafoetida. and gall-nuts. The climate is excessively hot.

particularly in the months of June. July, and August. The
water is very bad , that fit for drinking requires to' be

brought in goat-skins from wells, distant I k mile from the

city walls The population is variously estimated at from

10,000 to 20,000
Theimportance of Bushire has much increased of lateye^rs

It IS now not only the headquarters of the English naval

squadron in the Persian Gulf, and the land terminus of the

Indo-European line of telegraph, but it aisc forms the chief

station in these seas of the British Indian Steam Navigation

Company, which runs its vessels weekly between Bombayand
Bussorah. and it is further expected that, if our Forcigii J uris-

diction Act should be applied to Persia, an appellate court

will be formed at Bushire In the meantime several Euro-

pean mercantile houses have been established in the town,

and there can be no doubt that if the means of communica-
tion with the interior were improved, trade would rapidly

increase. Notwithstanding, indeed the drawbacks of bad
roads, msufficient means of transport (wheeled carriages

being unknown and beasts of burthen being few and dear),

want of security, and illegal exactions, the annual value of

the Bushire trade is now estimated at £600,000, of which
one-quarter represents the exports and three-quarters the

imports, the balance of trade against Persia at this siJigle

port thus amounting to about £300,000 a year, which is

met by a constant drain of the precious metals to ludia.

During the iato war with Persia (1856-57) Bushire sur-

rendered to a British force, and remained in our occupation

for some months. The town yields a yearly revenue of

about £15,000, mainly derived from customs, and is the

thief place of a district, extending for 300 miles along the

sea-coast from Dilem to Congoon, which is assessed in the

Shiriz register at about X25,000 per annum. At Rlshirc,

in the vicinity of Bushire, there are extensive ruins, among
which bricks stamped with cuneiform legends have been
found, showing that the place was a very old Elamite
settlement under tho kings of Susa. It continued also to

flourish under the name of Rlv-Ardeshlr, during the

Sassanian period, and only fell into decay after the Arab
conquest, its place as the great emporium of trade being

successively taken by Sirdf (the modern TAhiri), Kcis, and
Ormuz. The British commercial factory was transferred

from Gombroon (modern Bander Abbdss) to Bnshire during
the last century : but the duties of the Bushire resident at

present are exclusively political. (h. c r.)

BUSHMEN, or Bosjesmans, so named by the British

dnd Dutch colonists of the Cape, but calling themselves

Saab or Saan, are an aboriginal race of South Africa, allied

in some respects to the Hottentots, but differing from them
in several essential points, and along with these having
nothing whatever in common with the Kaffre or the Negro.

The area in which they are found in nomadic families may
be described as extending from the inner ranges of the

mountains of Cape Colony, through the central Kalahari

desert to near Lake Ngami, and thence north-westward to

the districts about the Ovambo River north of Daniara

Land, in about 18° S. lat. , or only over the most barren

portions of the South African deserts, into which they have

been pressed by the encroachments of the Kaffre, Hottentots,

and Europeans, a few also remaining in the mo.«t inaccessible

clefts of the Drakenberg range about the sources of the
Vaal. They rank with the savages of Australia as the.

lowest existing type of mankind, human nature being
nowhere seen in a more destitute or degraded condition.

The Bushmen with whom the colonists of the south have
come most in contact are of very small stature, of a dirty
yellow colour, and generally repulsive countenance. In
tyjie they scmewhat resemble the Mongolians ; the cheek-
bones are large and prominent, the eyes deeply set and
crafty in expression, the nose small and depressed ; the
hair appears in small woolly tufts with spaces between.
Among 150 of their number measured by the traveller

Barrow, the tallest man was 4 feet 9 inches, the tallest

woman 4 feet 4 inches. A hollowed back and protruding
stomach, with thick hinder parts and small limbs, are

frequent characteristics of their figure, but many of them
are well-proportioned, all being active and capable of

enduring great privations and fatigue. Northward the

Boshmen appear to improve both in general condition

and in stature. Those met with towards Lake Ngami
by Dr Livingstone are described by him as differing

from those of the thirsty plains of the Kalahari, being of

darker colour and of good proportions ; some of those seen

by the traveller Baines in this region are also noticed as

being taller, some 5 feet 6 inches in height. Their clothing

consists of a mantle of skins, termed a i:aross ; but they are

fond of ornament, and decorate the arms and legs with beads

and iron or copper rings, and the women sometimes stain

their faces with red colour. For dwellings in the plains

they have low huts formed of reed mats, or may simply

occupy a hole in the earth ; in the mountain districts they

make a shelter among the rocks by hanging mats on the

windward side. They do not possess cattle, and have no
animals of any sort excepting a few half-wild dogs, nor

have they the smallest rudiments of agriculture. Living

by bunting, they are thoroughly acquainted with the

habits and movements of every kind of wild animals,

following the antelope herds in their migrations. Their

weapon is a small bow, strung with twisted sinew, used

with arrows, which are neatly made of a reed with a barbed

head of bono, sometimes tipped with a triangular piece of

iron, and always coated with a gummy poisonous compound,'

which is variously made in different localities. The chief

sources of the poison are the milky juice of the Amaryllis

'oxicarta, which is abundant in South Africa, or of tho

Euphorbia arboresceiis, generally mixed with the venom of

snakes or of a large black spider of tho genus Afygale

;

or the entrails of a very deadly caterpillar, called

N'gwa or 'Kaa, are used alone. From their use of these

poisons the Bushmen are held in great dread by the neigh-

bouring races. A rude implement, called the qraaf stock

or digging-stick by the boers,—consisting of a sharpened

spike of hardwood over whicli a stone, ground to a circular

form and perforated, is passed end secured b^ a wedge,

—

is used by the Bushmen in uprooting the succulent tuberous

roots of the seveVal species of creeping plants of the desert..

These perforated stones have a special interest in indicating

the former extension of the race of the Bushmen, since they,

are found far beyond the area now occupied by their

families.

There does not appear to be the least approach to finy

tribal unity in the wandering groups of the Bushmen

;

they have no chiefs, bodily strength alone forming a dis-

tinction among them. Their language, which exists in

several dialects, is not intelligible to the Hottentots, but has

in common with it the nasal, snapping, hissing, or grunt-

ing sounds, only used more numerously. The Hottentot

lanpiage is more agglutinative, the Bushman's more mono-
syllabic ; the former recognizes a gender in names, the

latter does not ; the Hottentots form the plural bv a sufiix.
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the Bushmen by repetition of the name; the lurmcr count

up to twenty, the latter can only number two, all above

that being " many." The Bushmen possess a remarkabb
faculty which is not known iu any other South African

natives, that of graphic illustration ; the rocks of the

mountains of Cape Colony and of the DraTtenberg have

everywhere examples of Busnman drawings of men, women,

children, and animals characteristically sketched. Rings,

crosses, and other signs drawn in blue pigment on some of

the rocks, and Relieved to be some .centuries old, have

given rise to the speculation that these may be remains of

a hieroglyphic writing ; and the discovery of drawings of

men and women, with antelope heads, in the recesses of the

Drakenberg in 1873 (Orpen in Cape Monthly Magazine,

July 1874), also very ancient, recalls the mythological

figures of Egypt. The Bushmen are not deficient irv a

certain intelligence, and are valued as servants by the boers,

being much more energetic than the Hottentots ; of all the

South African races they have the greatest aptitude for

music and the dance. A regularly planned and wholesale

destruction of this race on the borders of the colony in the

earlier years, reduced their numbers to a great extent ; and
though this cruel hunting of the Bushmen has ceased, their

children are still captured by the boers as servants. In reta-

liation, the Bushmen have long been . the scourge of the

farms on the outer borders of the colonies, making raids on
the cattle and driving them off in large numbers. On the

western side of the. deserts they are generally at enmity
with the Koranna Hottentots, but on the eastern border of

the Kalahari they have to some extent become tributary to

the Bechwana Kaffres. Formerly occupying a much larger

area, it appears probable that the Bushmen are the earliest

remaining aborigines of South Africa, and that they existed

there before the Kaffres, and perhaps also anterior to the

Hottentots. The discoveries of the.dwarf race of the Akka
by Dr Schweinfurth beyond the Upper Nile basin, of the

little Bushman-like Obongo on the western equatorial coast-

land by Du Chaillu, and of the Okota, an undersized

people leading a miserable existence in bark huts on a
branch of the Ogow6 River, by De Compifegne in 1874,
point to a former more general distribution of this primi-

tive race.

Barrow's South Africa, 1801-3; BurchcU's Travels, 1822;
Livingstone's Missionary Travels, 1857; Baines's Explorations, 1864;
HtJensky'i Siid-Afrika, lil5.

BUSHNELL, Horace, D.D. (1802-1876), an American
theologian, was born at Litchfield in Connecticut, in April

1802, and died on the 17thof Febraary 1876. Hestudied-
ftt Yale College, where ho graduated in 1827, after which
he was for eleven months editor of the Journal of Commerce,
end then teacher in a school in Norwich (Connecticut).

In 1829 ho became tutor in Yale College. His first study
Was law, but in 1831 he resolved to devote himself to theo-

logy, and in 1833 he was chosen pastor of the North Con-
gregational Church in Hartford (Connecticut), where he
remained twenty-lour years. During the remainder of his

life he had no settled charge, but he continued to be dili-

gently employed both as a preacher and as an author. He
;ook an active part in the establishment of the university of

Oalifornia, and was asked to become its president. Having
ietermined U> value truth more highly than peace or con-
sistency, Bushnell thought, and expressed his conclusions,
with such freedom as to bring on himself a charge of false

doctrine. In 1849 he published God in. Christ, with an
introductory Dissertation on Langxtage as related to Thought,
in which, it was said, he expressed heretical views as to
the Trinity. He was acquitted by seventeen votes to three,
but his influence with his church was such that it withdrew
from the "Consociation " by which he had been tried, and
thenceforward stood alone, a true " congregational " church,

whose miuister was amenable to no esternal autltority.'

Bushnell formally replied by writing Christ in Theology, in

which he employs the important argument that spiritual

facts can only be expressed in approximative and poetical

language, and concludes that an adequate dogmatic
theology cannot exist. That he did not deny the divinity

of Christ he proved in The Character of Jesus, forbidding
his possible classification with Men. He has also published
Christian Nurture, (I8i7); Set mons fcjr the New Life,

(1858); Nature and the Supernatural, (1858); Christ

and his Salvation, (lS6i) ; Work and Play, (1664); The
Vicarious Sacrifice, grounded on Principles of Universal

Obligation, (1865); Moral Uses of Dark Things, (1868);
Sermon on Living Subjects ; Women's Suffrage, the Reform,
against A^oiwrc, (1869) ; and Forgiveness and Law, (1874).

BUSIRIS, the name of a mythical king of Egypt not

found either on the monuments or in the chronological

lists, but mentioned by the later Greek writers and
mythologists. By ApoUodorus he was made the son of

A)gyptus, and an Egyptian king, or else the son of Poseidon

and Lyssianassa. After Eg3'pt had been afflicted for nine

years with famine Phrasius, a. seer of Cj-prus, arrived in

Egypt and announced that the cessation of the famine

would not take place until a foreigner was yearly sacrificed

to Zeus or Jupiter. Busiris commenced by sacrificing the

prophet, and continued the custom by offering a foreigner

on the altar of the god. It is here that Busiris enters into

the circle of the myths and parerga of Heracles, who had
arrived in Egypt from Libya, and was seized and bound
ready to be killed and offered at the altar of Zeus.

Heracles burst the bonds which bound him, and, seizing

his club, slew Busiris with his son Amphidamas, and his

herald Chalbcs. This exploit is often represented on

vase paintings, the Egyptian monarch and his companions

being represented as negroes. Although some of the Greek
writers made Busiris an Egyptian king and a successor of

Menes, about the sixtieth of the series, and the builder of

ThebeS, those better informed by the Egj'ptians rejected him
altogether; they do not even admit that he wasthe lieutenant

of Osirii set over the lands opposite Phoenicia and the

Mediterranean, nor do they recognize him as living two
centuries after Perseus and later than Heracles. Various

esoterical explanations were given of the myth, and the

name not found as a king is recognized in that of one ot

more cities of the 6ame name in Northern Egypt. The
legend was unknown both to Homer and to Hesiod, and
appears after the Greeks were more intimately acquainted

with Egypt, and had seen the wall-paintings, or imperfectly

understood the popular tales and traditions of the people,

for there is no solid reason to believe that human sacrifices

were ever offered in the country.

.BUSIRIS, the name of an Egyptian town, the capital of

the Busirites nomos, or Busirite nome, called in the

hieroglyphs Pa-osiri, or Place of Osiris, the eponymous
deity of the place. It is the modern Abusir, and lay,

according to Herodotus, in the middle of the Delta. It

was supposed to be close to the entrance of the gates of

the AaMu, or Elysium, and the nome to be that called io

the hieroglyphs Kahebs ; and Busiris itself may have been

the Egyptian Tattu. . Close to the town, which lay on the

Phatnitishor Pathmitlsh arm of the Nile, wasthe pyramid

of the king Sahura, the successor of Uskafan, a king of the

4th dynasty ; this was called the Sa-ha, or pyramid of the

" Rising Soul," and some supposed that the namePa-Wti/ro,

or " city of Sahura," may have been the origin of the name
Busiris instead of Pa-osiri. The later Greek authors gave

many different versions of the name mixed up with their

own mythology; such as that Isis had there interred Busiria

in the wooden figure of a cow, and that the place wa«

I
hence called Bousosiris, or that the goddess had there buried
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Osiris, when killeat iiy Typhou, in ttie body of the same
animal enveloped in bandages—legends evidently confused

with the buriil of tha Apis in the Serapeum which lay in

the vicinity. The shrine of the goddess Isis was situated

in it, and a great animal festival and lamentation of Osiris

held there, which appears from an inscription of the temple

of Denderah to have taken place on the 14th day of the

month Choiak. At the time of the privilege, conferred

on the nomes of Egypt by the Emperor Hadrian, of coining

the money struck at the time of his visit to that country,

and dated in the II th year of his reign 117 a.d., the

Busirite nome issued small bronze pieces on which is the

goddess Isis standing holding a cow or goat in one hand
and a serpent in the other. Demetrius of Phalerum, the

philosopher, exiled by Ptolemy Philadelphus. is said to

have died at Busiris 28'1 B.C., having put an end to his life

by the bite of an asp. The city was destroyed by the

Emperor Diocletian in the 3d century a.d., but the Copts

and Arabs have preserved its name in Bousiri and Abusir.

Another village of the same name is supposed to have

existed in the Letopolite nome.

Herodotus, ii. 59, 61, 165 ; Apollodonis, ii. 1, 5 ; Diodorus. i. 17;

Isocrates, Orat., ii.; Hyginus, /bi., ii. 45; Scliol. Apollon. Rhod.,
iv. 13, 96 ; Gerhard, Trinlachalcn, 8 s 9 ; Tochon D'Annecy,
JUcherches sur Ics Mcdaiucs acs noma, p. 190.

BUSSORAH, Bassora, Balsora, )r Basra, a celebrated

city of Asia, in the government of Baghdad, situated in

47° 34' E. long., 30° 32' N. lat., on the western banks of

the Shatt-el-Arab. It is about 70 miles from the mouth of

that noble stream, which is navigable to the city for ships of

500 tons burden after passing the bar at its mouth ; this,

however, they can only conveniently do at spring-tides.

Bussorah is surrounded by walls, which are kept in a
tolerable state of repair. They have five gates, and are at

the lowest computation about seven miles in circuit. Two
canals, cut from the river, surround the town on either

side, and uniting beyond it on the western side, form a

complete ditch to the fortilicatioiis. The houses are meanly
built, partly of sun-dried and partly of burnt bricks, with
flat roofs surrounded by a parapet ; and the bazaars,

though stocked with the richest merchandise, are miserable

structures, not arched as in Baghdad and the Persian towns,

but covered with mats laid on rafters of date trees, which
hardly afford protection from the scorching rays of the sun.

The streets are irregular, narrow, and unpaved, and the

town itself is disgustingly filthy. Of the vast area within

the walls, the greater proportion is occupied with gardens
and plantations of palm trees, intersected by a number of

little canals, cleansed twice daily by the ebb and flow of

the tide, which rises here about 9 feet. The largest of

these canals, which approaches the old Engh'sh factory and
the palace of the governor, situated about two miles from
the river, is continually crowded with small vessels. The
town has scarcely any- public buildings that deserve notice.

It has Idians and cofiee-houses without number, a wretched
hummam (or bath), and upwards of forty mosques, of which
one only is worthy of the name ; and this, with the palace of

the governor, and the old English factory, which are all

contiguous to one another, are the only decent buildings in

the place. The old Enghsh factory, which was established

at Bussorah by the East India Company, about the middle
of the last century, ceased to exist with the expiration of

the trading privileges of the company. The building has
now passed into private hands, and the British \'ice-consul,

who protects our trading interests, resides at the modern
village of Maghil, which has been built in a healthy position

on the right bank of the river a few miles from the Turkish
town. The population of Bussorah is a heterogeneous
mixture of all the nations in the East, and consists of Turks,

Arabs, Indians, Persiaas, Armenians, Jacobites, and Jews.

The Arabs constitute tne principal class ; and the Turks,

though they are masters of the town, arfi almost the least

numerous.

Bussorah is a great emporium of Indian commerce. Sii
or eight English ships arrive in the course of a year from
India ; but the chief part of the traflia is carried on in

Arabian bottoms ; and the merchants of Muscat possess

.<!ome of the finest vessels that navigate the Indian seas.

From various parts of Hindustan Bussorah receives silk,

muslin, linen, white and blue cloths for the clothing of the
Arabians, gold and silver stufl's, various metals, sandal-

wood, and indigo
; pearls from Bahrein, and coilee from

Mocha ; shawls, fruit, and the precious metals from Persia

;

spices from Java ; and European commodities, which are

scarce and dear, from different parts. The trade with the

interior is conducted by means of caraivans to Aleppo a'nd

Baghdad, whence the goods are conveyed to Constantinople.

The returns are made in Indian goods, bullion, pearls,

dates, copper, r.iw silk, gall-nuts ; and the horses, which
are very strong and beautiful, are;exported in large numbers
by the English.

The situation of the town i^ unhealthy, owing to the

inundations of the river, from which noxious exhalations

arise ; and strangers are commonly attacked by fever after

a short residence. The adjoining country is fertile, produc-

ing, besides rice, wheat, barley, and dates of different

species, a variety of fruits and vegetables, such as apricots,

apples, figs, olives, pomegranates, and grapes ; and cabbages,

broccoli, lettuce, onions, pease, beans, and truffles, in vast

quantities. There are whole fields of roses, which the

inhabitants cultivate for the purpose of making attar. The
liquorice plant also grows amidst the palm groves on the

borders of the river.

The city of Bussorah was originally founded by Omar,
G3G A.D., on a canal eight miles S.W. from its present site,

where the town of Zobeir now stands'; and its situation was
so favourable for commerce that in a few years it became
a large and flourishing city. The canal, however, soon

became useless, and the city was abandoned. The present

city was conquered by the Turks in 1668, and since that

period has been the scene of many revolutions. It was
taken in 1777, after a siege of eight months, by the

Persians under Sadick Khan. In about a year it fell again

into the hands of the Turks, who were again deprived of

it by the sheikh of the MonteCk Arabs. The town was in

the October following recovered by Soliman Pasha, who
encountered the sheikh on the banks of the Euphrates, and

put him to flight ; and it has since remained in the hands

of the Turks.

Under the government of the Turks Bussorah has

dwindled down to a mere second-rate town, the permanent

population at present (1876) being certainly under 10,000.

In the river there is perhaps a greater show of.activity just

now than in past times, as the Turks employ a considerable

naval force in the Persian Gulf to support their land

operations againot the Arabs, and the Bussorah roads form

the headquarte ; of the squadron, while two or three Turkish

steamers also ply i pon the river, and have their depots

upon its bank. There are two steamers also belonging to

the Tigris and Euphrates Navigation Company (besides a

war steamer maintained by the British Government in

virtue of a special firman), which convey merchandise and
passengers between Baghdad and Bussorah ; and, lastly, the

vessels of the British India Steam Navigation Company
visit Bussorah every week from Bombay and Bushire ; but

as the trade fostered by these means is entirely one of

transit, it confers little benefit on the town or its inhabi-

tants. The village of Maghil, however, on the banks of

the Euphrates, at the distance of three or four miles from

Bussorah, where the wharves and store-house of theEuropean
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aompanies aie situated, is becoming a considerable place,

and may be expected ultimately to supersede the Turkish

towiL The. terminus of the Constantinople line of telegraph,

which furnishes an alternative means of communication

between England and India, is at F4o, near the mouth of

the Euphrates, and at the distance of about GO miles below

Bussoralv A Kood deal of attention has of late years been

directed tc Bussorab in connection with the proposal for a

railway to unite the Mediterranean with the Persian Gulf,

either by way of the Tigris or Euphrates valley In no

case, however would it be desirable fo establish the ternunus

of such a railway at Bussorah, where the climate would

prove most destructive to European lite The most eligible

Bite for the terminus would be either at Kowait on the

eea-coaat, 50 miles south of Bussorah, or at the Persian

town of Mohamreh, where the Kariln River disembogues

into the Euphrates Quite recently the Turkish Govern-

ment has decided to dissociate the Bussorah district, with

its dependencies, from Baghdad, and to attach it to the

newly-created province of Arabia, the headquarters of the

pasbalic being established at El Hassa ; but such an

arrangement is not likely to be permanent. (H C R.)

BUSTARD (corrupted from the Latin Ams tarda, though

the application of the epithet' is not easily understood), the

largest British land-fowl, and the 0(m tarda of Linnoeus,

which formerly frequented the champaign parts of Great

Britain from East Lothian to Dorsetshire, but of which the

native race is now e.xtirpated Its existence m the northern

locality just named rests upon Sibbald's authority (circa

1684), and though Hector Boethius (1526) unmistakably

described it as an inhabitant of the Merse. no later writer

than the former has adduced any evidence in favour of its

Scottish domicile. The last examples of the native race

were probably two killed in 1 838 near SwafTham. in Norfolk,

a district in which for some years previously a few hen-

birds of the species, the remnant of a plentiful stock, had
maintained their existence, though no cock-bird had latterly

been known to bear them company In Suffolk, where the

neighbourhood of Icklingham formed its chief haunt, an

and came to the race in 1832 , on the wolds of Yorkshire

about 1 826. or perhaps a little later ; and on those of

Lincolnshire about the same time Of Wiltshire, Montagu,
writing in 1813. says that none had been seen in their

favourite haunts on Salisbury Plain for the last two or

three years. In Dorsetshire there is no evidence of an
indigenous example having occurred since that date, nor in

Hampshire nor Sussex within the present century. From
Other English counties, as Cambridgeshire, Hertfordshire,

and Berkshire, it disappeared without note being taken of

the event, and the dicect cause or causes of its extermination

Can only be inferred from what, on testimony cited by Mr
Stevenson (Birds of tt'orfotk, li pp. )-42), is known to

bave led to the same result in Norfolk and Suffolk. In
the latter the extension of plantations rendered the country
iiuBtled for a bird whose shy nature could not brook the

growth of covert that might shelter a foe, and in the former
the introduction of improved agricultural implements,
notably the corn-drill and the horse-hoe, led to the discovery

and generally the destruction of every nest, for the bird's

chosen breeding-place was in wide fields
—" brecks, " as

they are locally called,—of winter-corn. Since the extirpa-

tion of the native race the Bustard is known to Great Britain

only by occasional wanderers, straying most likely from
the open country of Champagne or Saxony, and occurring
in one part or another of the United Kingdom some two
or three times every three or four years, and chiefly in

midwinter.

'. An ad ult male will measure nearly four feet from the

• It may be opon to doubt whether tarda is hens an adiective.
_«voial of the mcdiivol naturalists u«cd It as a substantive.

tip of the biU to the end of the tail, and its wings have an
expanse of eight feet or more,—its weight varying (possibly

through age) from 22 to 32 pounds. This last was thai

of one which occurred to the younger Nauinann, the best

biographer of the bird ( Vnget Deutsc/dands. vu. p. 12). who,
however, stated in 1834 that he was assured of the foroiei

existence of examples which had attained the mass of 35
01 38 pounds The female is considerably smaller Com
pared with most other birds frequenting open pl.aces the

Bustard has disproportionately short legs, yet the bulk of its

biidy renders it a conspicuous and stately object, and when
on the wing, to which it readily takes, its flight is not

inferior in majesty to that of an Eagle. The bdl is of

moderate length, but, owing to the exceedingly flat head
of the bird, appears longer than it really is The neck,

especially of the male in the breeding-season, is thick, and
the tail, in the same sex at that time of year is generally

carried in an upright position, being, however, in the

paroxysms of courtship turned forwards, while the head

and neck are simultaneously reverted along the back,

the wings are lowered, and their shorter feathers erected

In this posture, which has been admirably portrayed by
Mr Wolf (2ool. Sketches, pL 45), the bird presents o very

strange appearance, for the tail, head, and neck are almost

buried amid the upstanding feathers before named, and
the breasts are protruded to a remarkable extent The
Bustard is of a pale grey on the neck and white beneath,

but the back is beautifully barred with russet and black,

whde in the male a band of deep tawny-brown— in some
examples approaching a claret-colour—descends from

either shoulder and forms a broad gorget on the breast.

The secondaries and greater wingcoverts are white, con-

trasting vividly, as the bird flies, with the black primaries.

Both sexes have the ear-coverts somewhat elongated

—

whence doubtless is derived the name Otis (Gr uptis)—and

the male is adorned with a tuft of long, white, bristly

plumes, springing from each side of the base of the man-

dible. The food of the Bustard consists of almost any

of the plants natural to the open country it loves, but in

winter it wdl readily forage on those which are grown

by man, and especially coleseed and similar green crops.

To this vegetable diet much animal matter is added whee
occasion otTers, and from an earth-worm to a field-mouse

little that lives and moves seems to come amiss to its

appetite.

Though not many birds have had more written about

them than the Bustard, much remains to be determined

with reyard to its economy. A moot point, which w-ill

most likely always remain undecided, is whether the Briti.sl

race was migratory or not, though that such is the habit or

the species in most parts of the European continent i»

beyond dispute. Equally uncertain as yet is the question

whether it is polj'gamous or not—the evidence being

perhaps in favour of its having that nature. But one of

the most singular properties of the bird is the presence in

some of the fully-grown males of a pouch or gular sack,

opening under the tongue. This extraordinary feature, first

discovered by James Douglas, a Scotch physician, and

made known by Albin in 1740, though its existence wm
hinted by Sir Thomas Browne sixty years before, if not by

the Emperor Frederick II., has been found wanting in

examples that, from the exhibition of all the outward marks

of virility, were believed to be thoroughly mature ; and as

to its function and mode of developmentjudgment had best

be suspended, with the understanding that the old

supposition of it~' serving as a receptacle whence the bird

might supply itself or its companions with water in dry

places must be deemed to be wholly untenable. The
structure of this pouch—the existence of which in some

cxamnles has been well eataWished,— is, however, variable

;
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and though there is reason to believe that in one form or

another it is more or less common to several exotic species

of the family Otididx, it would seem to be as inconstant

in its occurrence as iu its capacity. As might be expected,

this remarkable feature has attracted a good deal of attention

(Jourhrfar Qrtiilh. 1861, p. 153; Ibis, 1862, p. 107;

1865," p. 143; Proc. Zool. Soc. 1865, p. 747
; ,1868, p.

741 ; 1869, p. 140 ; 1874, p. 471), and the rese;archc3 of

Professor Garrod, the latest investigator of the matter,

shew that in an example of the Australian Bustard {Olis

lustralii) examined by him there was, instead of a pouch

or sack, simply a highly dilated oesophagus—the distention

of which, at the bir.d's will, produced much the same

appearance and effect as that of the undoubted sack found

at times in the 0. tarda.

The distribution of the Bustards is confined to the Old

World—the bird so called in the FurCountries of North

America, and thus giving its name to a lake, river, and

cape, being the Canada Goose (Bernida canadensis). In

the Paljearctic Region we have the 0. tarda already men-

tioned, extending from Spain to Mesopotamia at least, and

from Scania to Morocco, as well as a smaller species, 0.

tetrax, which often occurs as a straggler in, but was never

an inhabitant of, the British Islands. Two species, known
indifferently by the name of Iloubara (derived from the

Arabic), frequent the more southern portions of the Region,

and one of them, 0. macipieeni, though having the more
eastern range and reaching India, has several times occurred

in North-western Europe, and once even in England. In

the east of Siberia the place of 0. tarda \i taken by the

nearly-allied, but apparently distinct, 0. dybovskii, which

would seem to occur also in Northern China. Africa is the

chief stronghold of the family, nearly a score of well-marked

species being peculiar to that continent, all of which have

been by later systematists separated from the genus Otis.

India, too, has three peculiar species, the smaller of which

are there known as Floricaos, and, like some of their African

and one of their European cousins, are remarkable for the

ornamental plumage they assume at the breeding-season.

Neither in Madagascar nor in the Malay Archipelago is

there any form of this family, but Australia possesses one

large species already named. From Xenophon's days

(Anah. i. 6) to our own, the flesh of Bustards has been

esteemed as of the highest flavour. The Bustard has long

been protected by the game-laws in Great Britain,- but, as

will have been seen, to little purpose. A few attempts have

been made to reinstate it as a denizen of this country, but

none on any scale that would ensure success. Many of the

older authors considered the Bustards allied to the Ostrich,

a most mistaken view, their affinity pointing apparently

towards the Cranes in one direction and the Plovers in

another. (a. n.)

BUSTO ARSIZIO, a town of Italy, in the province of

Milan and district of Gallarate, about 19 miles N.W. of the

city of Milan by rail Its church of Santa Maria was
planned by Bramante, and contains frescoes by Gaudonzio

Ferrari ; and St John's is also a noble building. Cotton is

manufactured in the town, and the vine is cultivated in the

neighbourhood. Population in 1870, 12,909.

BUTADES, wrongly called Dibutades, a Greek modeller

in clay, whom fable described as the first who modelled the

human face in that material The story is that his daughter,

smitten with love for a youth at Corinth where thoy lived,

drew upon the wall the outline of his shadow, and that

upon this outline her father modelled a face of the youth

in clay, and baked the model along with the clay tiles which

it was his trade to make. This model was preserved in

Corinth till Mummius sacked that town. This incident led

Bntades to ornament the ends of roof-tiles with human
fanes, a practice which is attested by numerous existing

examples. He was a native of Sicyon, and probably lived

about 600 B.C., at which date Corinth seems to have been
a flourishing centre of working in clay.

BUTCHER-BIRD, a name- frequently given to the

Shrike family of Birds (Laniadas), and particularly to tba
Great Grey Shrike (£««;'«« nculilor). See Surike.
BUTE, CouNTV OF, is composed of three groups of islands

which lie in the Firth of Clyde, betwixt the coasts of

Ayrshire on the east, and Ar;;yllshire on the north and
west, viz., Bute, from which the, county takes its name,
with Inchmarnoch, a mile to westward ; the two Cnmbracs,
less than a mile apart ; and Arran, with the Holy Isle and
Pladda islet, separated from each other by about a mile;
the groups themselves being divided by channels from
five to eight or ten miles in width. The area of the county
is about 225 square miles.- Before the application of

steam to navigation and the introduction of the railway

system, the voyage from Glasgow to Bute, Cumbrae, or

Arran was always tedious and disagreeable, and sometimes
fraught with peril, being performed in small and generally

open sail-boats, often occupying days, and occasionally

even weeks ; now, by rail and steamer, the several islanils

can be reached in an hour and a half or two hours from

Glasgow. In consequence of those facilities, and their

acknowledged salubrity of climate, beauty and sub-

limity of scenery, and scientific and historic interest, the

chief islands of Buteshire have for years attracted increas-

ing numbers of tourists, artists, and men of science from

all parts of the world. Buteshire, with tbe exception of

some half-dozen small estates, is in the hands of four great

proprietors. Arran, Holy Isle, and Pladda belong to tho

duke of Hamilton, and Bute nnd Inchmarnoch to the

noble marquis who derives his title from the former. The
Larger Cumbrae is the property of the earl of Glasgow and
Lord Bute; and the Lesser Cumbrae, with its single

farm, belongs to the carl of Eglinton. The proprietors- of

Bute and the Larger Cumbrae,—whose residences aie

respectively Mount Stuart, a few miles from Rothesay, and

the Garrison, a handsome marine villa in the heart of Mill-

port,—have given every encouragement to feuing and to

all public improvements; consequently the beautiful water-

ing-places in their vicinity have grown rapidly in population

and importance. The census of 1871 gives the resident

population of Buteshire at 16,977, 7623 males and 9354

females. Of these 10,094 wer^in Bute, 5259 in Arran,

and 1624 in the Cumbraes. Since then the numbers are

known to have largely increased, and in summer the popula-

tion, must be vastly greater. The electoral roll, which

grows of course with the growth of tho better class of

feuars and householders, numbers at present 1150 voters.

Prior to 1832 Buteshire, alternately with Cafthnessshire,

sent a member to Parliament,—Rothesay enjoying at tho

same time the privilege of sharing a representative with

Ayr, Campbelton, Inveraray, and Irvine. On the passing

of the Reform Bill of 1832, Rothesay was merged in the

county, which since then has bad a member to itself.

Buteshire and Renfrewshire form one sheriffdom, with a

sheriff-substitute resident in Rothesay, where are also

situated the county buildings, including the court-house,

prison, and public offices. The circuit courts arc held at

Inveraray.

Bute, the most important of the several islands in the

Firth of Clyde which constitute the county of the same

name, is situated about 18 miles west of Greenock, and 40

by water from Glasgow. It is about 1 5 miles in length,

extending from the picturesque " Kyles "—the nanow
winding strait which separates the island on {he north from

the district of Cowal—to the Sound of Bute, about 8 miles

in width, which separates it on the south from Arran. In
brK'jdth the island is unoqual, from the deeo indentatiou.t.
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on both sides, oi iU numerous bays, but it averages from

3 to 5 miles. Laving on the east the Cumbraes 5 miles

and the Ayrshire coast 8 miles off, afid on the west Inch-

marnoch (with an area of 675 acres) close at Land, and

Ardrishaig, the highway to the Hebrides, within little more

tLan two hours' sail of Rothesay.

The island has an area of 31,161 acres, two-thirds of

which are arable, the remainder cousisting of hill-pasture,

plantings, moors, and sheets of water. Of the latter there

are six. The largest, Loch Fad, 3 miles from Rothesay, is

nearly 3 miles in lefigth and about J mile in breadth.

From this copious source the Rothesay cotton-spinning

mill, the first establishment of the sort erected in Scotland,

derived by gravitation its propelling power. The mill

continued in active operation, giving employment to some

liundreds of people, until a few years ago, when, from the

machinery Laving become antiquated and other causes, it

ceased to be remunerative, and was closed. TLere arc

still two factories in tLe neighbourhood, with more modern

machinery, for the weaving of cloth, but they are driven

by steam-power. Loch Fad has a peculiar interest attach-

ing to it, from Laving, on its western bank, the cottage

built in 1827 by Edmund Kcan, the great tragedian, wLo
tLere found it "glorious through the loopholes of retreat

to peep on such a world." The cottage, after Kean's

death, fell into the hands of Mr J. B. Neilson, the ingeni-

ous inventor of " the hot-blast," and is now the property of

Lord Bute. Notwithstanding the change of liauds, the

drawing-room is still retained precisely as Kean left it.

Loch Ascog, within two miles of Rothesay, is less than Loch

Fad, but quite as useful. It covers an area of 72 acres,

and supplies the inhabitants of Rothesay with excellent

water for domestic purposes. Quien Loch covers 54 acres,

Greenan Loch 12, Loch Dhu 9, and Lochantarb 5 acres

The climate of Bute is mild, genial, and healthful, and is

likened, not unfrequently, to that of Devonshire or of Mont-

pellier. The mountains of Argyll and the peaks of Arran

breaking the clouds as they pass from the Western Ocean,

less rain falls on Bute than on any other part of the west

coast ; and the sea-breeze, generally blowing from the west

and south, keeps the air cool in summer, and prevents

snow from remaining or frost from continuing long in

winter. The soil of Bute, for the most part light and
gravelly, produces, under skilful treatment, excellent crops,

particularly of potatoes, wLicL, being readily disposed of

by the acre while growing, are conveyed in barrels day by
day to the Glasgow market. The farmers are a respect-

able class of men, intelligent, able-bodied, and long-lived

Coal has been found in the island, but of inferior quality

and doubtful quantity. Supplies of this indispensable

mineral are therefore brought from the fields of Ayrshire

and Lanarkshire. Native limestone has been burned and
used, but oflate years it has given way almost entirely to

Irish lime, which is extensively imported for building and
manuring purposes Of soft red sandstone, slate, and
whinstone there is no lack, but they are chiefly used in the
building of dykes and the gables and back walls of tene-

ments, white sandstone and slates being largely imported
for the front elevations and roofing of the better class of

houses, which are now rapidly indreaaing in number.
At Kilchattan there is an abundance of superior clay,

and a thriving brick and tile work. Granite of a grey
complexion, susceptible of a high polish, is also found at

Kilchattan.

The islands of Bute and Inchmarnoch, excepting the
small estates of Ascog and Ardbeg, the burgh lands, and
one or two trifling holdings adjoining the town, belong
to the marquis of Bute, whose favourite seat, Mount
Stuart, is four miles from Rothesay ou the eastern shore.
The house, for which n much better rite, commanding a

vew all round the island, might have been found, was

begun in 1719 by the second earl, and finished after hif .

death, in 1723, by Lady Bute, a daughter of the first duke

of Argyll. It is a plain unpretentious mansiou of moderate i

dimensions, recently much improved internally by the

present marquis.

To the geologist, Bute oflers little attraction as compared
with Arran

;
yet the masses of conglomerate on the beach

and forming the bold clifi's at Craigmore ; the dykes of

trap which crop up strikingly through the red sandstone

and conglomerate at Ascog, and which may be traced shore-

ward towards Bogany Point and across the isbnd to

Ettrick Bay; and the vitrified forts at Dunnagoil (Garroih-

head) and Island-bui (Kyles),—whether the result of

volcanic action or only of beacon fires is doubtful,

—

will not be found unworthy of his notice. To the anti-

quary and the student of mediaeval history Bute otTers

ample scope. The Druidical monuments, and the barruws,

cairns, and cists are numerous throughout the island, aa

are also the remains of ancient chapels. For an account

of Rothesay, Castle and its deeply interesting historical

associations, see Rotdesay. Another* ibject ot interest is

St Elane's chapel, picturesquely situated in a sheltered nouk

in the parish of Kingarth. It is believed to have bee»

founded in the reign of Malcolm Canmore, towards the close

of the 11th century, on the site of a much older edifice.

This seems not improbable, as St Blane, who is said to have

been a nephew of St Cattan, lived in tLe latter half of the

6th century. At all events, the names of both saints have

been perpetuated in connection with the chapel and the

neighbouring bay of Kilchattan. In the year 1204,

Walter, Steward of Scotland, anxious " for the souls of

kings David and Malcolm, and the souls of his own father

and mother," as well as for " the salvation of himself and

heirs," granted a charter conveying St Blane's, with all its

valuable belongings in Bute, " to the monastery at Paisley,

and the monks serving God therein." Time out of mind
the chapel has been a ruin, surrounded by numerous graves

of the forgotten dead ; and having passed long ago

from the custody of the church, it again belongs, with the

lands attached to it, to a Stuart, Lord Bute.

There are still extant and habitable several old mansions

in Bute, one or two of which may be pointed out. The
most considerable is Karnes Castle, three miles northwest

of Rothesay. It stands in an extensive well-wouded park

opposite the fine bay of the same name. It was long the

residence of the Bannatyne family, a member of v^hicb.

Lord Bannatyne, a judge of the Court of Sotsion,

projected the Highland Society m 1784, and founded the

village of PoitEannatyiie, an abode of hardy fishermen,

and nffw also a flourishing wate.-ingplace. Kames estate

and castle are now the property of Lord Bute. Ascog

House, about three miles from Rothesay in the opposite

direction coastwise, is another old mansion in the Scottish

baronial style. Standing on a richly-wooded height, it

commands extensive views of the firth, and whether

regarded from the road or the water contributes largely to

enhance the beauty of perhajis the finest landscape in tlio

island. The estate of Ascog belonged at one time to a

branch of the Bute family. In 1815 it was purchased by

the late Mr Robert Thorn, C.E., of the Rothesay spinning-

mill, who acquired celebrity by successfully engineering

the introduction of water to the town of Greenock.

The island is divided into four parishes,—Rothesay,

New Rothesay, Kingarth, and North Bute.

Rothesay, with its population of 7760 souls, has two

Established churches, with a Gaelic chapel, two Ffoe

churches, with a Gaelic chapel, one United Presbyterian

church, and three chapels— Episcopalian, Baptist, and

Roman Catholic ; while at Kingarth thafe are two
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churches, Established and Free ; at Ascog one, a Free

church ; and in North Bute an Established and a Free

ehurch. The school accommodation is likewise ample, both

ID town and country.

Touching the origin of the name of Bute, there is con-

siderable doubt. It has been written Both, Bote, Boot,

and Botis, and may thus be derived from " Both," which

is the Irish for" a cell," St Brendan, an Irish abbot, having,

it is said, caused a cell to be erected in the island in the

6th century ; or it may have been derived from the old

British words " Ey Budh," or the Gaelic words " Ey Bhiod,"

signifying the "island of corn," or "island of food," from

its fertility as compared with the neighbouring islands and
Highland districts. Although now all but obsolete, Gaelic

was formerly the current language spoken. The Butemen
in fighting times were called Brandanes, a distinction which

they prized ; and the numerous small landed proprietors,

in virtue of a charter granted them in 150G by James IV.,

took the title of baron, which became hereditary in their

families. The title is now all but extinct, the lands

which conferred it having passed by purchase from time

to time, with one or two trifling exceptions, into possession

of the Bute family. The descendants of the Brandanes

were among the earliest to take part in the volunteer move-

ment, by furnishing a couple of batteries to Lord Lome's
battalion of Argyll and Bute Artillery Volunteers, as well

as a company to the Renfrewshire Rifles.

Great improvements have been recently made and are

now (1876) in progress in Bute. The renovation, all but

completed, of the grand old castle, and the formation of

the esplanades of Rothesay,—together with the erection

trf ao aquarium, and of an iron pier, where the accom-

modation was wanted, at the entrance to the bay, will

tend, with other appreciated advantages, to give the island

and shores of Bute a higher place than ever among ths

attractions of the Clyde. (r. h.)

BUTE, John Stuart, third Eaelof(1713-1792), for

a brief time prime minister of England, was born in 1713,

and waa educated at Eton. Horace Walpole, who was one

of bis contemporaries there, tells us that Bute "studied

simples in the hedges about Twickenham." For many
years he resided in the remote island of Bute, where he

appears to have diligently studied mathematics, mechanics,

and natural science. He married the daughter of Mr and
the celebrated Lady Mary Wortley Montagu, an alliance

which subsequently brought the large Wortley estates into

his family. A mere accident introduced him at court; a
shower of rain interrupted a cricket match at Cliefden, and
led to his services being required by the Prince of Wales.

He received a bedchumber appointment in the household
of the prince. Prince Frederick died, however, next year,

and Lord Bute lived in retirement. On the formation

of a separate household for the princess and the young
princes, he received the appointment of groom of the

stole, somewhat to the dissatisfaction of the old king,

George II., who gave htm the gold key of ofEce in an
ungracious way. In the household of the Prince of Wales
Lord Bute acquired great influence over the mind of the

youthful heir of the throne and his mother. The scandal

of the list century associated his name most intimately

with tha; of the prince.'is, but for this cruel and persistent

rumour here appears to be no foundation either in con-

temporary literature or in the large inedited Bute MSS.
Lord Bute does not appear to have had much to do

with the education of the future king and his brothers,

which was chiefly left in episcopal hands. He took, how-
ever, some part in the direction of his studies, and is known
to have read Blackstone's Commentaries, wheu still in MS.,
with him. He seems also to have inculcated him with the

writings of Bolingbroke, whose theory was that a kinj

shoiud not only reign but govern, and who had sketched out
the ideal of a patriot king. The constant language of the
Princess Dowager, re-echoed by the groom of the stole, was
"George, be king!" In 1760 George IL died, and the

young king proceeded to put in practice the teachings he
had received. This marked an important era in constitu-

tional history. Then began the era of the " king's friends ;

"

the royal will was to be supreme ; the ministers were
simply to act ministerially, giving expression to and carry-

ing out the sovereign's pleasure. It is manifest that this

doctrine weakened the responsibility of ministers and the
authority of parliament, and invited dangers in the direc-

tion both of absolutism and of anarchy. Bute, however, was
prepared to carrj out a scheme very like Strafford's
" Thorough " with zeal and energy. The day after the

accession Bute was made a privy councillor. A little later

he was made secretary of state. Afterwards he was made
Knight of the Garter. The king told the ministers, ' Lord
Bute is my very good friend;" and the royal will was
expressed through him. The extraordinary spectacle was
witnessed, on the meeting of parliament, of a man with no
political connection, who had never been in the cabinet,

and who had never served in any ministerial ofHce, being

practically prime minister. What he was in reality he
soon became in name. In the ShelhuTne Correspondence
we find him asserting that there was nothing which lie

could not do. The mioistere at the time of the accession,,

who both in the Eastern and the Western World were main-

taining the war with France with the greatest glory and
success, were William Pitt, the duke of Newcastle, and Mr
Legge. The last, Mr Legge, was ignominiously dismissed.

Pitt could not carry the support of the cabinet in his pro-

posal to declare war against Spain, and therefore resigned,

— a resignation which probably prevented a dismissal.

Such insults were heaped upon the duke of Newcastle

that, although he long clung to office, ho was at last

compelled to resign.

As premier, Bute showed considerable ability. Lord
Mansfield said he never knew any man come to business so

late who did it so well, and he proved an extremely good
speaker. He also gave considerable patronage to literature

and art. He bad several distinct points of pohcy. He
wished to close the ei^ of waj and make peace with France.

He wished to sever the pohticol connection between

England and Hanover. He wished to humble the dominant

Whig families, and to make the king supreme. In all these

objects he was to a considerable extent buccessful. The
popular feeling against the peace was intense. Still the

minister had secured a large majority in the House of

Commons ; but although he had spoken much of purity

of election, it is not to be denied that there had been

extensive bribery in the elections. Confident of the royal

support and a parliamentary majority, he seemed secure of

a long lease of power.

After being premier for eleven months, to the astonish-

ment of all, he suddenly resigned. He was unable to face

the black tide of personal unpopularity which set in so

heavily against him. Wilkes's publication of the Nortk
Briton had both expressed and intensified his unpopularity.

He was in danger of being impeached ; he was in danger

of being torn in pieces by the mob. He went about dis-

guised. He attempted to conciliate popularity by recalling

Pitt to office; but Pitt would only return with his Whig
friends, to which the king would not consent. Then Lord

Bute's courage gave way. His own explanation was, " The
ground I stand upon is so hollow that I am afraid, not only o)

falling myself, but of involving my royal master in my own
ruin." But although he resigned office, his influence with

the king was hardly impaired. It was the king's custom,

at least for some time, to write a minute daily journal of
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svciits anj transmit it to Lord Bute. Both Grenville who

succeedwJ him, and Rockingham who succeeded Grenville,

regarded liim with the utmost jealousy. Grenville made it

an absolute condition that Bute should retire from the

[jresence and counsels of the young king. He retired to

Luton ; he afterwards travelled on the Continent under

the name of Sir John Stuart He complained bitterly that

be was not allowed " to enjoy that peace, that liberty, which

is the birthright of the meanest Briton, but which has been

long denied me.''

The influence of Lord Bute over the king was great for

a time, but it has been much exaggerated. , After a few

years it seems to have declined altogether. Both the king

and Lord Bute soon disclaimed its existence, and there is

no lack of corroboratory evidence But it was impossible

to eradicate the notion that there was a back-stairs

influence personified in Lord Bute. He was denounced in

popular addresses before the king himself as a betrayer of

the constituticm, and mobs regularly broke his windows.

Wilkes reviled him ; Junius thundered against hira. Lord

Chatham declaimed against him as one behind the throne

greater than the throne itself. For twenty years he was

regarded with invincible hostility and suspicion, yet we

Cud him comjilaining that he had not the influence of an

alderman in obtaining a position for his son. Horace

VValpole gives a curious account of an offer being made to

Chatham shortly before his death of making him premier

with a dukedom, he himself being a secretary of state.

The facts are not well ascertained, but Lord Mountstuart,

afterwards first marquis of Bute, wrote to assert upon his

honour that bis father, Lord Bute, assured him that he had

Dot thought of coming into place agaia

Lord Bute had purchased an estate at Luton in Bedford-

shire, where Adams, the Scottish architect, had built him
a magnificent residenca Here he formed an immense
library, a superb collection of astronomical and philosophical

instruments, and an admirable gallery of pictures, which

are preserved in a large house appropriated to them in

Warwifk Square, London. On the summit of a plain

Tuscan pillar in the grounds is an inscription in honour of

his great friend and benefactress the Princess Dowager.

He took great delight in architecture, and among other

edifices built himself a marine villa -on the edge of the chff,

in Hampshire, overlooking the Needles and the Isle of

Wight. He is said to have been an admirable tutor and

father to his children, and to have taken a greater pleasure

in simple, natural delights than he could have found in

courts. His death was occasioned through that intense love

of natural science which had followed him through life.

Seeing a new plant on the cliff he climbed towards it, aiid

received a severe fall, which brought on an illness of which
he died.

The eleven months' premiership, during which he was
mayor of the palace, was a singular episode in his prolonged

life,—a remarkable and unconstitutional experiment in

politics which has never been repeated. Lord Bute pos-

sessed great virtues, great energy and ability, and was as able

a premier as Newcastle, Grenville, or Rockingham. But the

royal favouritism on which ho relied proved the greatest

bar to his political success, and has left a slur, exaggerated,

but not altogether iU-deserved, on his memory. (f. a.)

BUTLER, Alban (1710-1773), a hagiologist, was born

in Northampton in 1710. After completing his education

at the Roman Catholic college at Douay, he was appointed

professor of philosophy, and afterwards professor of divinity.

in 1745 he travelled through France and Italy in company
with the earl of Shrewsbury and some other gentlemen.

On his return he was sent as member of a mission to

Staffordshire, but was soon afterwards appointed chaplain

W tUo duke of Norfolk, whose nephew he educated and

acccmpaniud ou a Continental tour. After returning tc

England he was made president of the English college at

St Omers. where he remained till his death in 1773. His
great work, the Lives of Ike Saints, was first published in

5 vols. 4to, 1745, and has passed through many editions.

It exhibits great industry and research, with considerable

power of expression, and is in all respects the best work of

its kind in English literature.

BUTLER, Charles (1750-1832), nephew of the pre-

ceding, a miscellaneous writer, was born at London in 1750.

He was educated at Douay, and m 1775 entered at Lincoln's

IniL He had considerable practice as a conveyancer, and
after the passing of the Act Geo. III. c. 32 was called to

the bar in 1791, In 1832 he received the silk gown, and
was made a bencher of Lincoln's Inn. He died on the 2d
June in the same year. His Literary activity was enormous,
and the number of his published works is very great The
most important of them are the Eemintsce7ices, 1821-1827;
Hor(^ Bibhcce, 1797, which has passed through several

editions , liorm Jundicm Subsecivoe, 1804; Book of tht

Roman Catholic Church, which was directed against Southey

and excited some controversy ; lives of Erasmus, Grotius,

and some others. He also edited his uncle's Lives of llu

Saints and Fearne's Essay on Contingent Remainders, and

completed Hargrave's edition of Coke npon Littleton.

•BUTLER, James, Duke of Ormonti. See Oemond.
BUTLER, Joseph, Bishop of Durham, one of the most

distinguished writers on theology and ethics, and perhaps

the man of greatest intellectual power in the English church
during the 18th century, was born at Wantage, in Berkshire,

on the ISlh May 1692. His father was a respectable iioen-

draper of that tojvn, who had retired from business some
time before the birth of Joseph, his youngest son. The
family belonged {o the Presbyterian community, and it wa»
their wish that young Butler should be educated for the

ministry in that church. The boy was placed under the

care of the Rev. Philip Barton, master of the gra-Tiniat

school at Wantage, and remained there for some years.

He was then sent to a dissenting academy at Gloucester,

which was afterward removed to Tewkesbury. The head-

master was Mr Samuel Jones, a man of considerable

abilities, several of whose pupils afterwards attained to

eminence in the church. Butler's fellow-student and most
intimate friend was Seeker, who afterwards became
archbishop of Canterbury.

While at this academy two important events occurred in

Butler's life. He gradually became dissatisfied with the

principles of Presbyterianism, and after much deliberatioo

resolved to join the Church of England. In this resolation

his father reluctantly acquiesced. About the same time be
began to study with care Clarke's celebrated DemonstmtioH

of the Being aTid Attributes of God, which had been published

a few years previously. With great modesty and secrecj

Butler, who was then in. his twenty-second year, wrote to

the author propounding certain difficulties with regard to

the proofs of the unity and omnipresence of the Divine

Being. Clarke answered his unknown opponent with a
gravity and care that showed his high opinion of the

metaphysical acuteness displayed in the objections, and
published the correspondence in later editions of the

Demonstration. Butler acknowledged that Clarke's reply

satisfied him on one of the points, and he subsequently gave

his adhesion to the other.

In March 1714 he was entered at Oriel College, Oxford.

Little is known of his life nt the university; his moet
attached friend was Edward Talbot, son of Dr William

Talbot, afterwards Bishop of Durham. In 1718, on the

recommendation of Talbot and Clarke, he was nominated
preacher at the Chapel of the Rolls, and continued tliere

rill 1726. In 1721 he liad been appointed by Bishop
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Talbot to the living of Houghton, and m 1725 his kind

patron presented him to the wealthy rectory of Stanhope.

Ill the following year he resigned his preachership at the

Jlolls, and published the first edition of the Sermons.

' For nearly eight years he remained in perfect seclusion

at Stanhope, and our information as to his general mode of

life is exceedingly scanty. He was only remembered in

the neighbourhood as a man much loved and respected, who

used to ride a black pony very fast, and whose known

benevolence was much practised upon by beggars. In 1733

lie was made chaplain to Xord Chancellor Talbot, and iii

1736 prebendary of Rochester. In the same year he was

appointed clerk of the closet to Queen Caroline, and began

to take part in the brilliant metaphysical society which she

loved to gather round her. He met Berkeley frequently,

but in his wi-itings does not refer to him.

In 1736 appeared the Analogy, which at once look its

place as- the corapletest answer to the general deistical

raasoners of the times, and as the best defence of revealed

religion.

In 1736 Queen Caroline died ; on her deathbed she

recommended Butler to the favour of her husband. George,

however, had not his consort's partiality for metaphysics,

ond seemed to think his obligation sifiticiently discharged

by appointing Butler in 1738 to the bishopric of Bristol,

the poorest see in the kingdom. The severe but dignified

letter in which B':tlcr signified his acceptance of the prefer-

ment, must havr; shown him that the slight was felt and

fesented. iVu years later the bishop was presented to the

rich deaiiary of St Paul's, and in 1746 was made clerk of

the closet to the king. In 1747 it is said the primacy was

offered to Sutler, who declined to accept it, saying that " it

was too la.e t"or him to try to support a falling church."

The story has not the best authority, and though the

desponding tone of some of Butler's writings may give it

colour, it is not in harmony with the rest of his life ; for

in 1750 he accepted the see of Durham, vacant by the death

of Dr Edward Chandler. His charge to the clergy of the

diocese, the only charge of his known to us, is a weighty

and valuable address on the importance of extsmal forms in

religion It gave rise to a most absurd rumour that the

bishop had too great a leaning towards Romanism.
Of his life at Durham few incidents are known. He was

very charitable, and expended large sums in building and

decorating his church and residence. His private expenses

were exceedingly small. He did not long surnve his

promotioD. Shortly after the change to Durham his

constitution began to break up, and he died on the 16th

June 1752, at Bath, whither he had removed for his health.

He was Juried in the cathedral of Bristol, and over his

grate a monument was erected in 1834, with an epitaph by
Southey. According to his express orders, all his MSS.
were burned after hia death.

Butler was never niiirried. His personal appearance has

been sketched in a few lines by Hutchinson :

— " He was of

a most reverend aspect • his face thin and pale ; but there

was a divine placidncss which inspired veneration, and
expressed the mos t benevolent mind. His white hair hung
gracefully on his shoulders, and his whole figure was
(latriarchal

''

Underneath the meagre facts of his life, eked out by the

few litters left by him or anecdotes told about him, there

can be traced the outlines of a great but somewhat severe

spirit. He was an earnest and deep-thinking Christian,

melancholy by temperament, and grieved by what seemed
to him the hopelessly irreligious condition of his age. His

wtellect was profu^nd and comprehensive, thoroughly

qualified to grap{^l>: with the deepest problems of meta-

physics, but by nat ural preference occupying itself mainly

with the practical and moral. Man's conduct in life, not

his theory of the universe, was what interested him. Qis
style has frequently been blamed for its obscurity and

diJEculty. These qualities, however, belong not so much
to the form as to the matter of his works. The arguments

are invariably compressed, ai.d tan never be taken

indiWduaUy. All are parts of one organic whole. Constant

attention is thus required in order to grasp the relations of

each isolated piece of reasoning. Above all, however, tho

special obscurity of the Analogy results from the difficulty

of keeping constantly in mind the exact issue involved.

Butler himself rssolutely restricts his argument within the

narrow limits prescribed for it, but it is difficult for any
ordinary reader to keep this constantly in mind.

His great work. Tin Analogy of Religion, Natural and
Revealed, to the Course and Constitution of Nature, cannot

be adequately appreciated unless taken in counection with

the circumstances of the period at which it appeared. It

was intended as a defence against the great tide of deistical

speculation, which in the apprehension of good men seemed

likely to sweep away the restraints of religion, and make
way for a general reign of licence. Deism, as a fact in

English thought, takes its rise mainly from Locke, though

traces of it are not wanting in Herbert of Cherbury.

Whether or not the Essay on the Human Understanding

should be held responsible for its results is a disputed

question ; but there can be no doubt that from the positions

there laid down tho general principles of the deists were

drawn. Knowledge, in the strict sense of the word, had

been restricted by Locke to the perception of the relations

among ideas ; reason was defined as the faculty which com-

pared and compounded such ideas; and though with regard

to Ood, faith was still admitted, the only part-of the divina

nature withdrawn from the province of knowledge was the

inscrutable essence, which was equally unknown in the case

of all real beings. The whole course of nature, including

man's moral powers, was therefore subjected to reason ; life

must be regulated by reason. If, therefore, religion were

to enter as a factor into the conduct of man, it must exhibit

to reason the title deeds of its existence; Christianity must
be reasonable. But with such a view of knowledge it was
easy for tho deists to make a successful attack upon at least

one portion of the Christian scheme. A mystery by its very

definition involved elements not capable of being represented

in clear ideas ; it was therefore unreasonable, and must bo

absolutely rejected. Christianity not ilysterious is the

title of ToJand's most famous work.

The course of their argument soon carried the deists

farther. They were willing to grant the fact of God's

existence ; it was a dictate of reason. But they were not

prepared to go bej'ond that, and the necessary deductions

from it. The truths of natural rebgion thus took the form

of inferences drawn from certain premises ; they were dis-

played in a coherent, perfectly rational .'system. Revealed

religion, on the other band, was confessedly imperfect, con-

tained things not in accordance with natural reason, incul-

cated duties on grounds of mere authority, was not uni-

versally and completely known, and must therefore be

rejected. As Tindal puts it, "No religion can come from a

Being of infinite wisdom and perfection but what is abso-

lutely perfect. A religion absolutely perfect can admit of no
alteration, and can be capable of no addition or diminution.

If God has given mankind such a law, he must likewise have

given th^m sufficient means of knowing it; he would other-

wise have defeated his own intent in giving it, since a law,

so far as it is unintelligible, ceases to be a law." It was

against this whole tendency of thought that Butler directed

his Analogy. The method and course of his argument will

appear more plainly when it has been considered what were
the premises on which he proceeded, and what the objecs

he had in view.
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Butler is a typical instance of the English philosophical

mind. He will admit no speculative theory of things. To

him the universe is no realization of intelligence, which is

to be deciphered by human thought ; it is a constitution or

system, made up of mdividual facts, through which we
thread our way slowly and inductively. Complete know-

ledge IS impossible ; nay, what we call knowledge of aay

part of the system is inherently imperfect. " We cannot

have a thorough knowledge of any part without knowing the

whole." So far as experience goes, " to us probability is

the very guide of life." Reason is certainly to be accepted;

It is our natural light, and the only faculty whereby we
can judge of things. But it gives no completed system

of knowledge, and in matters of fact affords only probable

conclusions. In this emphatic declaration, that knowledge

of the course of nature is merely probable, Butler is at one

with Hume, and some of his expressions are exactly

paralleled in the writings of the great sceptic, who was a

most diligent student of the bishop's works. \Vliat can

come nearer Hume's celebrated maxim,—" Anything may
be the cause of anything else," than Butler's conclusion,
" so that any one thing whatever may, for aught we know
to the contrary, be a necessary condition to any other ?

"

It is this strong grasp of the imperfect character of our

knowledge of nature and of the grounds for its limitation

that makes Butler so formidable an opponent to his deistical

contemporaries. He will permit no anticipations of nature,

no a priori construction of experience. " The constitution

of nature is as it is," and no system of abstract principles

can be allowed to take its place. He is willing with Hume
to take the course of experience a? the basis of his reason-

ing, seeing that it is common ground for himself and his

antagonists. In one essential respect, however, he goes

beyond Hume. The course of nature is for him an un-

meaning expression, unless it be referred to some author
;

and he therefore makes extensive use of the teleological

method. This position is assumed throughout the treatise,

and as against the deists with justice, for their whole
argument rested upon the presupposition of the existence

of God, the perfect Ruler of the world.

The premises, then, with which Butler starts are the exist-

ence of God, the known course of nature, and the necessary

limitation of our knowledge. What does he wish to prove 1

It is not his intention to prove God's perfect inoral government

over the world or the truth of religion. His work is in no
sense a philosophy of religion. His purpose is entirely

defensive ; he wishes to answer objections that have been

brought against religion, and to esamino certain diflSculties

that have been alleged as insuperable. And this is to be
effected in the first place by showing that from the

obscurities and inexplicabilities we meet with in nature we
may reasonably expect to find similar difficulties in the

scheme of religion. If difficulties be found in the course

frnd constitution of nature, whoso author is admitted to be
God, surely the existence of similar difficulties in the plan of

religion can be no valid objection against its troth and divine

origin. That this is at least in great part Butler's object

is plain from the slightest inspection of his work. It has

seemed to many to be an unsatisfactory mode of arguing and
but a poor defence of religion ; and so much the author is

willing to allow. - But in the general course of his argument
a somewhat widtr issue appears He seeks to show not only
that the difficulties in the systems of natural and revealed

religion have counterpartfl in nature, but also that the facts

of nature, far from being adverse to the principles of religion,

ore a distinct ground for inferring their probable truth.

Ho endeavours to show that the balance of probability is

entirely -in favour of the scheme of religion, that this

probability is the natural conclusion from an inspection of

nature, and that, as religion is a matter of practice, wo are

bound to adopt the course of action which is even probably

the right one. If, we may imagine bJTn saying, the precepts

of religion are entirely analogous in their partial obscurity

and apparent difficulty to the ordinary course of nature dis

closed to us by experience, then it is credible that thes»

precepts are true ; not only can no objections be drawn
against them from experience, but the balance of probability

is in their favour. This mode of reasoning from what is

known of nature to the probable truth of what is contained

in religion is the celebrated method of analogy.

Although Butler's work is peculiarly one of those which
ought not to be exhibited in outline, for its strength lies in

the organic completeness with which the details are wrought
into the whole argument, yet a summary of his resalts will

throw more light on the method than any description can.

Keeping clearly in view hb premises—the existence of

God and the limited nature of knowledge,—Butler begin*

by inquiring into the fundamental prerequisite of all

natural religion—the immortality of the soul. Evidently

the stress of the whole question is here. Were man not

immortal, religion would be of little value. Now, Butler

does not attempt to prove the truth of the doctrine ; that

proof comes from another quarter. The only questions he
asks are—Does experience forbid us to admit immortality

as a possibility 1 Does experience furnish any probablo

reason for inferring that immortality is a fact! To the
first of these a negative, to the second an affirmative answer
is returned. Ail the analogies of our life here lead us to

conclude that wo shall continue to live after death ; and
neither from experience nor from the reason of the thiiig

can any argument agamst the possibility of this be drawn.

Immortality, then, is not unreasonable ; it is probable. If,

he continues, we are to live after death, it is of importance

for us to consider on what our future state may depend ;

for we may be either happy or miserable. Now, whatever

speculation may say as to God's purpose being necessarily

universal benevolence, experience plainly shows us that our

present happiness and misery depend upon our conduct,

and are not distributed indiscriminately. Therefore no
argument can be brought from experience against the

possibility of our future happiness and misery likewise

depending upon conduct. The whole analogy of nature is

in favour of such a dispensation ; it is therefore reasonable

or probable. Further, we are not only under a government
in which actions considered simply as such are rewarded and
punished, but it is known from experience that \'irtuo and
vice are followed by their natural consequents—happiness

and misery. And though the distribution of these rewarda

is not perfect, all hindrances are plainly temporary or acci-

dental It may therefore bo concluded that the balance of

probability is in favour of God's government in general

being a moral scheme, where virtue and vice are respectively

rewarded and punished. It need not be objected to th»

justice of this arrangement that men are sorely tempted,

and may very easily be brought to neglect that on which

their future welfare depends, for the very same holds good
in nature. Experience shows man to be in a state of trial

so far as regards the present; it cannot, therefore, be

unreasonable to suppose that we are in a similar state as

regards the future. Finally, it can surely never be advanced

as an argument against the truth of religion that there are

many things in it which we do not comprehend, when
experience exhibits to us such a copious stock of incom-

prehensibilities in the ordinary course and constitution of

nature.

It cannot hare escaped observation, that in the foregoing

course of argument the conclusion is invariably from

experience of the present order of things to the reasonable-

ness or probability of some other system—of a future state.

The inference in nil case.i passe.9 beyond the field of
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expcnence ; that it does so may be and as been advanced

as a conclusive objection against it. The following sen-

tences, from one of Hume's JSssat/s, set forth this argument

in a clear and forcible manner :

—
" What must a philosopher

thmk of those vain reasoners who, instead of regarding

the present scene as the sole object of their contemplation,

60 far reverse the whole course of nature, as to render

this life merely a passage to something further? . . . .

Whence, do you think, can such philosophers derive their

idea of the gods? From their own conceit and imagination

surely. For if they derive it from the present phenomena,
it would never point to anything furtber, but must be
exactly adjusted to them. That the dignity may possibly

be endowed with attributes which we have never seen

•exerted, may be ijovemed by principles of action which we
cannot discover to be satisfied,—all this will freely be
aHowed. But still this is mere possibility and hypothesis.

We never can have reason to infer any attributes or any
principles of action in him, but so far as we kn^w them to

have been exerted and satisfied. ... Are tliere any vtarks

of dutributive justice in the world? If you answer in the

affirmative, I conclude that since justice here exerts itself,

it js satisfied. If you reply in the negative, I conclude

that you have then no reason to ascribe justice in our sense

of It to the gods. If you hold a medium between aflirma-

tion and negation, by saying that the justice of the gods at

present exerts itself in part, but not in its full extent, I

answer, that you have no reason to give it any particular

extent, but only so far as you see it at present exert itself."

(Worh, ed. 1854, iv. lCl-2, cf. p. 160.) In short no
argument from experience can ever carry us beyond ex-

perience itself. However well grounded this reasoning

may be, it altogether misses the point at which Butler

aimed, and is indeed a misconception of the nature of

analogical
^
argument. Butler never attempts to ijrove that

a future life regulated according to the requirements of

ethical law is a reality ; he only desires to show that the

conteption of such a life is not irreconcilable with what we
know of the course of nature, and that consequently it is

not unreasonable to suppose that there is such a life. Hume,
it will be observed, readily grants as much, though he hints

at a formidable difficulty which the plan of the Analogy
prevented Butler from facing, the proof of the existence of

God. Butler seems willing to rest satisfied with his

opponents' admission that the being of God is proved by
reason, but it would be hard to discover how, upon his own
conception of the nature and limits of reason, such a proof

could ever be given. It has been said that it is no flaw in

Butler's argument that he has left atheism as a possible

mod* of viewing the universe, because his work was not
directed against the atheists. It is, however, in some
degree a defect ; for his defence of religion against the

deists rests on a view of reason which woidd for ever pre-

clude a demonstrative proof of God's existence.

If, however, his premises be granted, and the narrow
issue kept in view, the argument may be admitted as

perfectly satisfactory. From what we know of the present
order of things, it is not unreasonable to suppose that there
will be a future state of rewards and punishments, distributed

according to ethical law. When the argument from ana-
logy seems to go beyond this, a peculiar difficulty starts

up. Let it be granted that our happiness and misery in this

life depend upon our conduct,—are, in fact, the rewards
.and punishments attached by God to certain modes of

action, the natural conclusion from analogy would seem to

be that our future happiness or the reverse will probably
depend upon our actions in the future state. Butler, on
the other hand, seeks to show that analogy leads us to

believe that our future state will depend upon our present

conduct. _ His argument, that tbfi punishment of an

imprudent act often follows after a long interval may be
admitted, but does not advance a single step towards the
conclusion that imprudent acts will be punished hereafter.

So, too, with the attempt to show that from the analogy of
the present Ufa we may not unreasonably infer that yirtue
and vice will receive their respective rewards and punish-
ments hereafter ; it may be admitted that virtuous and
vicious acts are naturally looked upon as objects of reward
or punishment, and treated accordingly, but we may refuse
to allow the argument to go further, and to infer a perfect
distribution of justice dependent upon our conduct here
Butler could strengthen his argument only by bringing
forward prominently the absolute requirements of the ethical

consciousness, in which case he would have approximated
to Kant's position -n-ith regard to this very problem. That
he did not do so is, perhaps, due to his strong desire to use
only such premises as his adversaries the deists were willing

to allow.

As against the deists, however, he may be allowed to
have made out his point, that the substantial doctrines of

natural religion are not ojiposed to reason and experience,
and may be looked upon as credible. The positive proof of

them is to be found in revealed religion, which has disclosed
to us not only these truths, but also a further scheme not
discoverable by the natural light. Here, again, Butlei
joins issue with his opponents. Revealed religion had
been declared to be nothing but a republication of the truths

of natural religion (Tindal, Christianity as Old as tht

Creation), and all revelation had been objected to as

impossible. To show that such objections arc invalid, and
that a revelation is at least not impossible, Butler makes
use mainly of his doctrine of human ignorance. Revela-
tion had been rejected because it lay altogether beyond the
sphere of reason and could not therefore be grasped by human
intelligence. But the same is true of nature; there are in

the ordinary course of things inexplicabib'ties ; indeed we
may be said with truth to know nothing, for there is no
medium between perfect and completed comprehension of

the whole system of things, which we manifestly have not,

and mere faith grounded on probability. Is it unreasonable
to suppose that in a revealed system there should be the

same superiority to our intelligence ? If wo cannot explain
or foretell by reason what the exact course of events in

nature will be, is it to be expected that we can do so with
regard to the wider scheme of God's revealed providence t

Is it not probable that there will be many things not
explicable by us i From our experience of the course of

nature it would appear that no argument can be brought
against the possibility of a revelation. Further, though it

is the pro\'ince of reason to test this revealed system, and
though it be granted that, should it contain anything im-
moral, it must he rejected, yet a careful examination of the
parti(;ulars will show that there is no incomprehensibility

or difficulty in them which has not a counterpart in nature.

The whole scheme of revealed principles is, therefore, not
unreasonable, and the analogy of nature and natural reb'gion

would lead us to infer its truth. If, finally, it be asked,

how a system professing to be revealed can substantiate its

claim, the answer is, by means of the Ijistorical evidences,

such as miracles and fulfilment of prophecy.

It would be unfair to Butler's argument to demand from
it answers to problems which had not in his time arisen,

and to which, even if they had then existed, the plan of

his work would not have extended. Yet it is at least

important to ask how far, and in what sense, the Analogy
can be regarded as a positive and valuable contribution to
theology. What that work has done is to prove to the
consistent deist that no objections can be drawn from reason
or experience against natural or revealed religion, and,
consequently, that fhe things obje<;ted to are not incredible
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and may be proved by external evidence. iJut the deism

of the 17th century is a phase of thought that has no b'ving

reality now, and the whole aspect of the religious problem

has been completely changed. To a generation that has

been moulded by the philosophy of Kant and Hegel, and
By the historical criticism of Strauss and the later German
theology, the argument of the Analogy cannot but appear

to lie quite outside the field of controversy. To Butler the

Christian religion, and by that he meant the onhodo.x

Church of England system, was a moral scheme revealed by
a special act of the divine providence, the truth of which
was to bo judged by the ordinary canons of evidence. The
whole stood or fell on historical grounds. A speculative

construction of religion was a thing abhorrent to him, a

thing of which he seems to have thought the human mind
naturally incapable. The religious consciousness does not

receive from him the slightest consideration, whereas it is

with its nature and functions that the scientific theology

of the present time is almost entirely occupied. The
Analogy, it woidd appear, has and can have but- little

influence on the present state of theology ; it was not a

book for all time, but was limited to the controversies

and questions of the period at which it appeared.

Throughout the whole of the Analogy, it is manifest that

the interest which lay closest to Butler's heart was the

ethical. His whole cast of thinking was practical. The
moral nature of man, his conduct in life, is that on account

of which alone an inquiry into religion is of importance.

The systematic account of this moral nature is to be found

in the famous Sermons preached at the C/uxpel of the Rolls,

especially in the first three. In these sermons Butler has

made substantial contributions to ethical science, and it

may be said with confidence, that in their own department
nothing superior in value appeared during the long interval

between Aristotle and Kant. To both of these great

thinkers he has certain analogies. He resembles the first

in his method of investigating the end which human nature

is intended to realize; he reminds of the other by the con-

sistency with which he upholds the absolute supremacy of

moral law.

In his ethics, as in his theology, Butler had constantly in

view a certain class of adversaries, consisting partly of the

philosophic livr, partly' of the fashionably-educated many,
who all participated in one common mode of thinlung.

The key-note of this tendency had been struck by Hobbes,
in whose philosophy man was regarded as a mere sensitive

machine, moved solely by pleasures and pains. Human
nature had come to be looked upon as essentially selfish

;

disinterested actions were sneered at as impossibibtics by
the many, and wero explained away into modifications of

selfishness by the scientific moralists. Cudworth and
Clarke, it is true, had tried to place ethics on a nobler

footing, but their speculations had been of the abstract kind,

which was always distasteful to Butler. They wero not

practical enough, wero not sufiiclently "applicable to tho

several particular relations and circumstances of life." He
desired to base ethical law not on abstract theory, but on
the actual facts of human nature.

The fundamental view of things from which he starts in

his inquiry may be called the teleological. " Every work,
both of nature and art, is a system ; and as every particular

thing both natural and artificial is for some uso or purpose
out of or beyond itself, one may add to what has been
already brought into the idea of a system its conduciveness
to this one or more ends." Ultimately this view of nature,

as the sphere of tho .realization of final causes, rests on a
theological basis ; but Butler does not introduce prominently
into his ethics the specifically theological groundwork, and
may bo thought willing to ground his principle on ex-

perience; The ethical question then is, as -with Aristotle,

what is tho tAos of man i fle is placed in tho world with
many courses of action open to him. What is that line of

activity which is correspondent to, or is the realization of,

his true nature? The answer to this question is to be
obtained by an analysis of the facts of human nature,'

whence, Butler thinks, " it will as fully appear that this

our nature, i.e., constitution, is adapted to virtue, as from
the idea of a watch it appears that its nature, i.e., con-

stitution or system, is adapted to measure time." Such
analysis had been already attempted by Hobbes, and the
result he came to was that man naturally is adapted only
for a life of selfishnes3,^his end is the procuring of jilea-

suro and the avoidance of pain. A closer examination,
however, shows that this at least is false. The truth of

the counter propositions, that man is (^Ccu ttoKitiko^, natu-

rally social, and that the full development of his being
is impossible apart from society, becomes niarafest on the

slightest examination of the facts. For while self-love

plays a most important part in the human economy, there

is no less evidently a natural principle of benevolence,

prompting actions which have for their end the good of

others. Moreover, among the particular passions, appetites,

and desires there are some whose tendency is as clearly

towards the general good as that of others is towards our
own satisfaction. Finally, that principle in man which
reflects upon actions and the spiings of actions, which
approves some and disapproves others, unmistakably sets

the stamp of its approbation upon conduct that tends

towards the general good. It is dear, therefore, that we
wero made for society ; man is {wov TroXnuiov, and from
this point of view the sum of practical morals might be
given in Butler's own words,—" that mankind is a com-
munity, that we all stand in a relation to each other, that

there is a public end and interest of society, which each'

particular is obbged to promote." But deeper questions

remain. _ ,v

The threefold division into passions and affections, aelf-

lovo and benevolence, and conscience, is Butler's celebrated

analysis of human nature. In the handling of the severaf

parts he shows remarkable psychological power, and
succeeds in obviating many of the difiSculties drawn from
the principles' of the selfish theory of ethics. He is

especially concerned to show that self.love and benevolence

are ir. ao sense opposed to one another. This ho does by
examining the function of self-love a.nd the relation it

bears to the passions. The special desires or afl"ection8 are

tho expressions of wants in our nature which are to be

.satisfied by the possession of definite things. The objects

of the desires are therefore the things naturally adapted

to satisfy them, and not the pleasure which is the ac

companiincnt of satisf.-jction. The passions tend towards

their objects as ultimate ends, and are consequently

unselfish or disinterested. On the other hand, self-love

aims at procuring happiness for the individual ; and
happiness means the general satisfaction of desires. Self-

love is therefore distinct fromth" particular desirjs, but is

completely dependent on them. Its end is the attainment

of pleasure, and it desires external things only as means
towards this. In itself it has no actual content ; it only

directs the particular passions towards their ends, anu

frequently, by fixing its attention too much upon ita own
goal, per-sonal happiness, is in danger of defeating its own,
endeavours. Self-love -is therefore distinct from and m no

way opposed to tho particular afTections which are them-

selves disinterested. Just as little oppasition is there

between self-love and disinteiested benevolence. An
affection which finds its gratihcation in some external

object and rests in it as a final end, is in no sense opposed

to self-love. This is one of the most important parts ol

Butler's ethical psychology.

I
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op to this point he has mereiy analyzed the various

parts of hiunan nature, and iias pointed out the course of

action corresponding to each. , But in a system or organ-

ism the parts do not exist for themselves but for the whole.

The idea of human nature is not completely expressed by

saying that it consists of reason and the several passions.

" Whoever thinks it worth while to consider this matter

thoroughly should begin by stating to himself exactly the

idea of a system, economy, or constitution of any particular

oature ; and he will, I suppose, find that it is one or a

whole, made up of several parts, but yet that the several

parts, even considered as a whole, do not complete the idea,

unless in the notion of a whole you include the relations

and respects which these parts have to each other." This

fruitful conception of man's ethical nature as an organic

unity Butler owes directly to Shaftesbury and indirectly to

Aristotle ; it is the strength and clearness with which he

has grasped it that gives peculiar value to his system.

The special relation among the parts of our nature to

which Butler alludes is the subordination of the particular

passions to the universal principle of reflection or con-

science. This' relation is the peculiarity, the cross, of man ;

and when it is said that virtue consists in following

nature, we mean that it consists in pursuing tlie course of

conduct dictated by this superior faculty. Man's function

is not fulfilled by obeying the passions, or even cool self-

love, but by obeying conscience. That conscience has a

natural supremacy, that it is superior in kind, is

evident from the part it plays in the moral consti-

tution. We judge a man to have acted wrongly, i.e.,

unnaturally, when he allows the gratification of a passion to

mjure his happiness, i.e., when he acts in accordance with

passion and against self-love. It would be impossible to

pass this judgment if self-love were not regarded as superior

in kind to the passions, and this superiority results from
the fact that it is the peculiar province of self-love to take

a view of the several passions and decide as to their relative

importance. Rut ihera is in man a faculty which takes

into consideration all the springs of action, including self-

lovo, and passes judgment upon them, approving some and
condemning others. From its very nature this faculty is

•upreme in authority, if not in power ; it reflects upon all

tiie other active powers, and pronounces absolutely upon
their moral quality. Superintendency and authority are

constituent parts of its very idea. We are under obligation

to obey the law revealed in tho judgments of this faculty,

for it is tho law of our nature. And to this a religious

sanction may be added, for " consciousness of a rule or

guide of action, in creatures capable of considering it as

given them by their Maker, not only raises immediately a
sense of duty, but also a sense of security in following it,

and a sense of danger in deviating from it." Virtue then
consists in following the true law of our nature, that is,

conscience. Butler, however, is by no means very explicit

in his analysis of the functions to be ascribed to conscience.

lie calls it the Principle of Reflexion, the Reflex Principle

of Approbation, and assigns to it as its province the motives
or propensions to action. It takes a view of these, approves
or disapproves, impels to or restrains from action. But at

times he uses language that almost compels one to attribute

to him "the popular view of conscience as passing its

judgments with unerring certainty on individual acts.

Indeed his theory is weakest exactly at the point where the

real difficulty begins. We get from him no satisfactory

answer to the inquiry, What course of action is approved by
conscience? Everyone, he seems to think, knows what
virtue is, and a philosophy of ethics is complete if it can be
shown that such a course of action harmonizes with human
nature. WTien pressed still further, he points to justice,

veracity, and the common good a^ comnreLensivo ethical

eniL'. Uis whole view of the moral government led him ta
look upon human nature and virtue as connected by a sort

of pre-established harmony. His ethical principle has in it

no possibility of development into a system of actual

duties ; it has no content.- Even on the formal side it is a

little difiicult to see what part conscience plays. It seemS'
merely to set the stamp of its approbation on certain courses

of action to which we are led by the various passions and
aflections; it has in itself no originating power. How or

why it approves of some and not of others is left

unexplained. Butler's moral theory, like those of hii

English contemporaries and successors, is defective froa
not perceiving that the notion of duty can only have real

significance when connected with the will or practical

reason, and that only in reason which wills itself have we
a principle capable of development into an ethical system.

It has frequently been made tie ground of objection tc

Butler's philosophy of man's moral nature that he did noi

carry his analysis far enough, and that he accepted a.'

ultimate facts what are really compounded of simple)

elements. His distinction between self-love and tho

passions has in particular been rejected on the plea tha'

the end of appetite or desire is not the object suited tc

satisfy it, but pleasure, or at least the removal of uneasi

ness. This last, however, is fairly included under -Butler':i

expression, "gratification. of the passions." The remov;i,',

of uneasiness no doubt results' in pleasure, but it is not

the pleasure that removes the uneasiness. What is really

sought is the object that will satisfy us, that will fill up
(ho want in our existence, and with which we, so to speak,

identify ourselves. .With regard to the general objection,

even were it granted that self-love and benevolence are

developments from the passions, the relations between them
would none tho less hold good. Self-love is not superioi

to the passions, because it has been originally created theii

superior, but because under the sphere of its inspection

and decision the particular desires are included ; it stands

abo\o them because they form the objects upon which it

works. Further, growth or development, deeply considered,

does not invalidate authority or superiority in kind. • Tho
ethical consciousness, like all other parts of our nature,

grows ; it is only by degrees and slowly that man comes to

the full recognition of the reason that lies in him and forma

his true personality. He is moral at first only SiVa/xct, and

the varying conditions of experience are requisite in ordei

to afford the means of development from this mere poten-

tiality. The customary observances and legal precepts, in

which the common ethical consciousness of humanity has

given expression to itself, are being continually tested by
comparison with the. formal requirements of the inner law

of duty, and change gradually as they are found at various

epochs to be imperfect realizations of reason. The ulti-

mate goal of all such progress is that state of ethical

observance in which rights and duties come to be recog-

nized as the outcome of human personality, and the realizaj

tion of true freedom.

Bartlclt, Himoirs of Butler, 1839. The best edition of Butler'f

works is that in 2 vols , Oxford. Editions of the Aiialogy ^re very

numerous ; that by Fitzgerald, 1849, contains n valu.able Life and
Notes. Whcwcll has published an edition of the Three Sermons,

with Introduction. The analyses of the Analogy by Duke (1847)

and Wilkinson (1847), Chalmers's Pre/a/i'ons (posthumous works,

ix.), Napier's Lectures, (IS64), and Swainson's Handbook may be

consulted with advantage. For the history of the religious works
contemporary with the Arutloyi, sec Lechler, Ges. d. Engl. Vcis-

mus; i'atlison, in Essays andjievicws; Hunt's Religioua Thotighl

in England, vols. ii. and iii. ; A. S. Farrar, Critical BistOiy of Era
Thought. For Butler's ethics see Mackintosh, Whewell, and JoulT

roy. It is quite surpiising that Gei-man historians of ethics should

ignore Butler. Feuerlein, Fichte, Wuttke, and Trendelenburg

totally omit mention of his name ; Vorlander, in his Ocs. d. Phil,

Moral, Redds- und Staats-lelre d. Englander u. Pranzosm, de
votts three pa^es to Butler and fifteen to Bolingbroke. (B. AD.,
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BUTLER,.Samtiel (1612-1680), whose name appears to

have been spelt Boteler ia oflScial documents tothe end of his

life, was born at Strensham on the Avon in Worcestcreuire.

He was baptized on the 8th of February 1612. His father,

who was of the same name and was then churchwarden, is

variously represented as a substantial farmer (owning a

small freehold, and leasing from Sir William Russel a

considerable farm valued at £300 a year), and as " a man
of but slender fortune," who was barely able to educate his

eon at a free school The aiithor of Hudihras was appa-

rentlyeducated at thecoUege (or cathedral) school, Worcester,.

and the house in which he was born was pulled down

(being considered incapable of repair) about 1873.

Hardly any other particulars of his youth are recorded, and

his later education (if he received any) is equally uncertain.

He has been loosely asserted (as is the case with many other

distinguished persons of his century) to have studied at

both Cambridge and Oxford, but the balance of testimony

seems to be against his having belonged to either univer-

sity. The time between the completion of his education

{circa 1630) and the Restoration, a period of fully thirty

years, appears to have been spent by him in three different

households, with Mr Jefferies of Earl's Croome in Worcester-

shire, with the countess of Kent at Wrest in Bedfordshire,

and with Sir Samuel Luke at Woodend or Cople Hoo in

the same county. He served Mr Jeffenes in the capacity

of justice's clerk, and is supposed to have thus laid the

foundation of his remarkable knowledge of law and law

terms. He also employed himself at Earl's Croome in

general study, and particularly in painting, which he is said

to have thought of adopting as a profession. It is probable,

however, that art has not lost by his change of mind, for,

occordingto one of his editors, in 1774 his pictures "served

to stop windows and save the tax ; indeed they were not

fit for much else." At Wrest, where he is said to have

been gentleman to the countess, he pursued his studies in

painting, drawing, and music
;

probably, also, in other

directions, for Wrest contained a good library. Here he

met and worked for Selden. But his third sojourn, that

at Cople Hoo, was not only apparently the longest, but also

much the most important in its effects on his career and

works.

We are nowhere informed, nor is it at all clear, in what
•capacity Butler served Sir Samuel Luke, or how one who
was not only in temper and sympathies, but also from early

associations, a decided royalist, came to reside in the house

of a noted Puritan and Parliament man. In the family

of this " valiant Mamaluke," who, whether he was or was
inot the original of Hudibras, was certainly a rigid Pres-

byterian, "a colonel in the army of the Parliament,

Bcoutmaster-general for Bedfordshire and governor of New-
port Pagnell," Butler must have had the most abundant
opportunities of studying from the life those who were to

be the victims of his great future satire. But we know
not how long he held his situation (whatever it was) under
the knight of Cople, and we hear nothing positive of him
till the Restoration, immediately after which he was
oppointed secretary to Lord Carbery (then President of

Wales) and steward of Ludlow Castle. Contradictory
rincuments exist respecting his tenure of the latter office,

one speaking of him as "late steward" in January 1662,
the other' (a protection against arrest) addressed to him as

steward ii: September 1667. About this time he married
a Mrs Herbert, according to Aubrey a widow with a good
jointure, on whose means he lived comfortably. Aubrey
knew him well and could hardly be wrong on such a point,

especiallyaa his testimonyas to Butler's livingin comparative
comfort is confirmed by another authority to be afterwards
mentioned. It should, however, be observed that other
accounts 8ti>t» that. Mrs IJerbert'j fortune was lost through

bad sc.urities. Late in 1662 the first part of Hudibrat
vvas published. On the 26th of December Pepys bought

it, and though neither then nor afterwards could he see the

wit of it, he repeatedly testifies to its extraordinary

popularity. This popularity is most clearly proved by the

issue of a pirated edition within a month, and by the appear-

ance of a spurious second part within the year. This

latter compliment (which it will be rememberoi was also

paid to Butler's spiritual ancestor Cervantes) determined

the poet to bring out the second part, which was licensed

on November 7, 1663, and which xf possible exceeded the

first in popularity. From this time till 1678, the date of

the publication of the third part, we hear nothing certain

and hardly anything at all of Butler. He appears at some
penod to have visited France. He is said to have received

a gift of X300 from Charles II., and to have been secretary

to Buckingham when the latter was Chancellor of the

University of Cambridge. Most of his biographers, in

their eagerness to prove the ill-treatment which Butler is

supposed to have received, disbeheve both these stories,

perhaps without sufficient reason. It must be allowed

that It is scarcely a valid argument that Butler, if he had
been secretary to Buckingham, would not have spoken eo

severely of that nobleman in • his Characters (Remains,

1754), when it is remembered that he satirized Sir Samuel
Luke, to whom he held nearly the same rebtion, with

certainly equal virulence. Two years after the publication

of the third part he died (September 25, 1680), and
was buried by his fnend Mr William Longuevillc ^
bencher of the Middle Temple) in the churchyard of SI

Paul's, Covent Garden. He was, we are told, " of a

leonine-coloured hair, sanguine, choleric, middle-sized,

strong." Portraits exist at Oxford and elsewhere which

represent him as somewhat bard-featured. Two personal

anecdotes, and perhaps two only, are recorded of him. One
is the well-known story which tells how Wycherly
laboured hard to secure for the neglected poet the patron-

age of Buckingham, how an interview was at last arranged,

from which the duke was, alas ! called off by the passage of

" a brace of ladies," and how the opportunity was lost

The other bears suspicious marks of having been made up
as setting for a witticism of Lord Dorset's. Dorset, it seems,

was anxious to know the author of Hudibras, and prevailed

on a common friend to bring him to a tavern. At the first

bottle Butler was quiet and reserved, at the second full of

wit and spirits, at the third dull and stupid,—upon which

Dorset's comment was that Butler was "like a nine-pin,

little at both ends, but great in the middle." Of these

stories it may be said, as of most such, that they may be
true and cannot be proved to be false.

Of the neglect of Butler by the Court something must be
said. It must be remembered that the complaints on the

subject supposed to have been uttered by the poet all

occur in the spurious posthumous works, that men of

letters have been at all times but too prone to complain
of lack of patronage (a fact which makes it probable that

Dryden, Otway, Oldham, ifec, in alluding to Butler, spoke

as the proverb of that day went, "one word for him and
two for themselves"), that the actual service rendered by
Butler was rendered when the day was already won, and
that the pathetic stories of the poet starving and dying in

want are contradicted by the best authority—Mr C
LongueviUe (son of the poet's friend)—who asserted that

Butler, though often disappointed, was never reduced to

anything like want or beggary, and did not die in any
person's debt. But the most significant story on the subject

is Aubrey's, that " he might have had preferments at first,

but would not accept any but very good, and so got none."

Three monuments have been at different times and
places erected to the poet's memory,—the first in 1721 by
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itiderman Barber ia Westminster Abbey. This svas the

occasion of some rather misplaced wit from Pope and

others. In 1786 a tablet was placed in St Paul's, Covent

Garden, by some inhabitants of that parish: This was

destroyed in 1845. Some thirty or forty years ago

another was set up at Strensham by a Mr Taylor of that

place. Perhaps the happiest epitaph on him is one by

Dennis, which (borrowing, indeed, its most striking ex-

pression from Cowley) sets forth that Butler " was a whole

species of poets in one."

Butler's published works during his life consisted of the

three parts of Hudibras (the second and third were

republished together in 1674, with notes by the author);

of an Ode on D%i.val(\X\& famous highwayman) ; and of two

pamphlets attributed to Prynne. In 1715 three volumes,

entitled Posthumous Works of Mr S. Butler, were published

with great success. Their contents, however, are all

spurious except one or two short pieces. The poet's papers

remained in the hands of his friend Mr Longueville, and

were not published till 1759, when Mr Thyer, librarian at

Manchester, edited two volumes of verse and prose under

the title of Genuine Remains. The most remarkable of

the prose writings are characters of the kind popular in the

17th century, and partaking largely of the faults usual in

such pieces. To this some additional fragments were

added in 1822 ; a fragment of a tragedy on Nero is also

spoken of. In 1726 Hogarth executed some illustrations

to Hudibras, which are among his earliest but not, perhaps,

happiest productions. In 1744 Dr Zachary Grey published

an edition of Hudibras, which has been repeatedly reprinted,

and has formed (with that of Nash in 1793) the basis of

all subsequent editions. It contams an enormous mass of

notes, displaying little critical or literary power, but

abounding in curious information. A Wv,rthy edition is

still to seek ; but that of the late Mr R. Bell is convenient,

and supplies much information, which is generally accurate.

Mr Bohn's (of Hudibras onl^') is also useful. Butler's

lesser works would of themselves fairly sustain, though

perhaps they would hardly create, a great reputation.

Abundance of happy thought, of ingenious expression, and

of vigorous verse, may be found in the AfisceUaneous

Thoughts, the Ode on Duval, and the Satires on the Royal

Society (The Elepliant in the Moon) and on Cnltcs. But

the splendour of Hudibras has somewhat paled their

fire.

Hudibras itself, though probably quoted as often as ever,

has perhaps dropped into the class of books which are

more quoted than talked of, and more talked of than read.

In reading it, it is of the utmost importance to compre-

hend clearly and to bear constantly in mind the purpose of

the authcr in composing it. This purpose is evidently

not artistic but polemic, to show in the most unmistakable

characters the vileness and folly of the anti-royalist party.

Anything like a regular plot—the absence of which has

often been deplored or excused—would have been for this

end not merely a superfluity but a mistake, as likely to

divert the attention and perhaps even enlist some sympathy

for tho heroes. Anything like regular character-drawing

would have been equally unnecessary and dangerous—for

to represent anything but monsters, some alleviating strokes

must have been introduced. The problem, therefore, was

to produce characters just sufficiently unlike lay-figures to

excite and maintain a moderate interest, and to set them
in motion by dint of a few incidents not absolutely uncon-

nected,—meanwhile to subject the principles and manners
of which these characters were the incarnation to ceaseless

satire and raillery. The triumphant solution of the pro-

blem is undeniable, when it has once been enunciated and
understood. Upon a canvas thus prepared and outlined,

Botler has embroidered a collection of flowers of wit, which

only the utmost fertility ol imagination could devise, and
the utmost patience of industry elaborate. In the union

of these two qualities he is certainly without a parallel,

and their combination h?s produced a work which is Unique.

The poem is of considerable length, extending to more than

ten thousand verses, yet Hazlitt hardly exaggerates when
he says that "half the Imes are got by heart;" indeed a

diligent student of later. English literature has read great

part of Hudibras though he may never have opened its

pages. The tableaux or situations, though few and simple

in construction, are ludicrous enough. The knight and
squire setting forth on their journey ; the routing of tlio

bear-baitei-s ; the disas;rouS renewal of the contest;

Hudibras and Ralph in tis stocks ; the lady's release and
conditional acceptance of .the unlucky knight ; the latter's

deliberations on the means of eluding his vow ; the

Skimmington ; the visit to Sidrophel, the astrologer ; the

attempt to cajole the lady, with its woeful consequences

;

the consultation with the lawyer, and the immortal pair of

letters to which this gives rise complete the argument of

the whole poem. But the story is as nothing ; through-

out we have little really kept before us but the sordid vices

of the sectaries, their hypocrisy, their chuilish ungracious-

ness, their greed of money and authority, their fast and

loose morality, their inordinate pride. The extraordinary

febcity of the means taken to place all these things in the

most ridiculous light has never been questioned. The
doggrel metre, neve heavy or coarse, but framed so as to

be the very voice cf mocking laughter, the astounding

similes and disparatej, the rhymes which seem to chuckle

and to sneer of themselves, the wonderful learning with

which the abuse of learning is rebuked, the subtlety with

which subtle casuistry is set at nought can never bo missed.

Keys like those of L'Estrange are therefore of little use.

It signifies nothing whether Hudibras was Sir Samuel Luke

of Bedfordshire or Sir Henry Rosewell of Devonshire, still

less whether Ralph's name in the flesh was Robinson or

Pcndle, least of all that Orsin was perhaps Mr Gosling, or

Trulla possibly Miss Spencer. Butler was probably .as little

indebted to mere copying for his characters as for his ideas

and style. These latter are in the highest degree original.

Tlio first notion of the book, and only the first notion,

Butler undoubtedly received from Don Quixote. His

obligations to the Satyre Meiiippee have been noticed by

Voltaire, and though English writers have sometimes

ignored or questioned them, are not to be doubted by any

student of the two books. The art (perhaps the most

terrible of all the weapons of satire) of making characters

without any great violation of probability represent them-

selves in the most atrocious and despicable light was never

perhaps possessed in perfection except by Pithou and his

colleagues and by Butler Against these great merits some

defects must certainly be set. As a whole, the poem is no

doubt tedious, if only on account of the very blaze of wit,

which at length almost wearies us by its ceaseless demands

on our attention. It should, however, be remembered that

it was originally issued in parts, and therefore (it may be

supposed) intended to be read in parts, for there can be little

doubt that the second part was written before the first vaa

published. A more real defect, but one which Butler

shares with all his contemporaries from Jonson downwards,

is the tendency to delineate humours instead of characters,

and to draw from the outside rather than from within.

This also may be partially palliated by some remarks made

above.

Attempts have been made without much success to trace

the manner and versification of Hudibras, especially in

Cleveland and in the Musarum Delicice (lately reprinted)

of Sir John Mennis (Pepys's Minnes) and Dr Smith. . But

if it had few ancestors it had an abundant offspring. A.
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list of seventeen direct imitations of Hudibraa in the course

of a century was given in the Retrospective Review, and may
be found in Mitforifs Butler. Portions of it have been at

different times translated into Latin with no great success.

Complete translations of considerable excellence have been

made into French by JohnTownley (London, 1757, 3 vols.
),

and into German by D. W. Soltau (Riga, 1787); specimens

of both may be found in Bell's edition. Voltaire tried his

hand at a compressed version, but not happily, (o. sa.)

BUTLER, William Archer (1814-1848), a brilliant

writer on theology and the history of philosophy, was
born at Annerville, near Clonmel, probably in 1814. His
father was a Protestant, his mother a Roman Catholic, and

he was brought up in the Romish faith. At the age of

nine he was sent to Clonmel school, where he distinguished

himself not bo much by rigid attention to his class work as

by general brilliancy and power. Even when a boy he

was strongly drawn towards the imaginative and poetical,

and some of bis early verses show au astonishing precocity.

After leaving Clonmel school he entered Trinity College,

Dublin. Two years before he had joined the Protestant

church. His career at college was remarkably brilliant.

The studies to which he specially devoted h'mself were

the literary and metaphysical ; and he was particularly

noted for the extreme beauty of his style, brth in speaking

and in written exercises. In 1834 he ga ned the ethical

moderatorship, newly instituted by Provost Lloyd, and

continued in residence at college, pursuing his favourite

studies. Many papers were about this time contributed

by him to the Dublin University Magazine ; it is to be

regretted that these have not been c«llected. In 1837

he made up his mind to enter the church, aad inthe same

year he was elected to the professorship of moral philosophy,

specially founded for him through the exertions of Provost

Lloyd. About the same time he was presented to the

prebend of Clondehorka, in Donegal, and resided there

when not called by his professorial duties to Dublin. In

1842 he was promoted to the rectory of Raymoghy. His

lectures and his sermons were equally admired for their

strength of thought and richly imaginative style. In 1845

appeared in the Irish Ecclesiastical Journal his Letters on

Development, written under a great press of business, but

in every way worthy of the .author, and the best reply

made to the famous essay of Newman which had called

them forth. Butler's life was but short. Ha caught cold

when returning one da/ from public service ; the cold termi-

nated in fever, which proved fatal in a few days. He died

on the 5lh July 1848. His Sermons, publis.hed in two vols.

by Woodward and Jeremie, have been tj?iversally recog-

nized as among the most important rccen" contributions to

theology. They are remarkable not only for rare brilliancy

of style, but for subtilty and force of thought. The
diction is at times too ornate and rheiorical, but it is not

to be forgotten that the sermons were hurriedly writti n,

were never revised, and were all the work of a young m&n.
Their uncommon exceUence deepens the regret at the eaj\y

death of the author. The Lectures on the History of
Ancient Philosophy, edited in a masterly manner by W.
HepworthThompson(2 vols. 1856; 2d ed., 1vol. 1875), have

taken their place as the best among the few British works

on the history of philosophy. The ittroductory lectures,

and those on the early Greek thinkers, are not of the highest

value, and though they evidence wide reading, do not show
the complete mastery over the material that is' found in

Schwegler or Zellcr. The lectures on Plato, however, are

of great value, and furnish a most admirable and en-

thusiastically conceived exposition of the Platonic sys-

tem. Butler was evidently attracted by the lofty spirit of

Platonism, and sets forth its main features with the

warmest admiration. In detail^ he is not altogether to be

trusted, but any defects in his scholarship are amply BUj

plied in the valuable notes of his editor.

See Memoir of JF. A. Butter, prefiivcd by Rev. J. Woodward i'

first series of Sermons.

BUTO, an Egyptian goddess, called in the language

Ual or Uatiu, the eponymous goddess of the town Buto in

Northern Egypt, supposed to be modern Kum el Anian and
Kum el gir, on the western banks of the Damietta branch

of the Nile. The goddess herself personified Lower Egypt,

and as such wore the tescr or red crown, whether in her

human form, or typified as a vulture, or uroeus, in which
respect she resembled Nat or Neith. She presided over

fire, and resided in it or the solar eye, and was identified

with the goddesses Bast and Sexet or Merienptah, of which
she may have been another type. Buto was also considered

to represent the Greek Latona, and the urajus Mahur, and
this again connected her with Lower Egypt or the Delta.

She was considered to be the regent and mistress of the

lands Pe and Tep, districts of her nome, of the land of

Hanehu or the Greeks, and of Taneter, the divine land or

Arabia, also of Anhu the capital of Xrut, another of the

nomes of Lower Egypt. The ideas of the Greeks that

she pe.'sonified darkness, and that the mygale or shrew-

mouse was sacred to her, are incorrect ; for, as already

stated, Uat presided over the element of fire, and the

shrew-mouse appears from the inscriptions on the base of

figures of this little animal to have been dedicated to

Horus, Ijkey the Apollo Smintheus of the Greeks. The
name was also given to the capital of a nome ruled over by
the deities Har or Horus and Uat or Buto. The Greeks

supposed that Buto was the capital of Chemmites or

Phthenotes close to the Boutike Lake, the present Burullos,

near the old Sebennytic branch of the Nile. It contained

several temples, and in that of Buto oracles were delivered,

and the temple was 10 oryyiai or fathoms high. The most
remarkable object, however, in it was the monolith shrine

40 cubits or about 60 feet square, with a roof of stone, 4

cubits or about 6 feet thick, and 5000 tons weight. It

was brought from Elephantina. It appears from an inscrip-

tion found at Cairo that, during the Persian occupation

of Egypt, Khabash, then the ruler of Egj-pt, had given

the nomos Phthenotes to the state of Buto, but that

this arrangement was not recognized by Xerxes. Subse-

quently the older arrangement was restored by Ptolemy
Lagus about 313 ac.

Herodotus, ii. 155; Kcinisch, Denkmiler in Miramir, s. 201 j

Wilkinson, Mann. andCust., iii. 330, 331, iv. 271-3, v. 40 ; Bragsch,
Oeographie, i. e. 58 ; Jablonski, Panth. ./Egypt, iii. 84-116 ; Zeit-

schriftfUr agyptischt Sprache, 1871, p. 1 and/oH.

BUTRINTO, a fortified town of European Turkey on
the coast of Albania, in the sandjak of Delvino, directly

opposite the island of Corfu, and situated at the mouti
of a stream which connects the Lake of Vatzindro with the

bay. It has a small harbour, and is the seat of a Greek
bishop. In the neighbourhood are the ruins of the ancient

Buthrolnm, consistiug of a Roman wall, about a mile in

circumference, and some remains of both later and Hellenic

work. Buthrotum y;as a Roman cdony in the time of

Strabo, but makes little figure in ancient history. Tlie

modem city belonged to the Venetians till 1797, when it

was seised by the French, who in 1799 had to yield to

the Russians and Turks. Population, 1500.

BUTTER, is the fatty portion of the milk of mammaliaQ
animals. The milk of all mammals contains such fatty

constituents, and butter from the milk of goats, sheep, and
other animals has been and may be used ; but that yielded

by cow's milk is the most savoury, and it alone really con-

stitutes the butter of commerce. The milk of the various

breeds of cattle varies widely in the proportion of fatty

matter it contains ; its richness in this respeot \wii%
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greatly inHuenced by season, nature of food, state of the

animals' health, and other considerations. While the pro-

portion of cream to milk in the case of most breeds

ranges from one-twentieth to one-tenth, in the case of the

celebrated Alderney cattle it amounts to as much as from

three to four-tenths. Dr Parkes {Practical Hygiene) gives

the following as the average composition of unskimmed
ioilk having a sp. gr. of 1030 :

—

Casein 4'0

Fat 37
Lactin (Sugar of Milk) 50
Salts 0-6

Total Solids 13-3

Water 867

On a low average each pint of milk ought to yield a full

half-ounce of butter. The fat or butter is disseminated

through freshly-drawn milk in minute, clear globules, each

of which is enclosed in a thin membranous sac or bag

;

and being specifically lighter than the mass of the fluid,

the globules gradually rise to the surface, bringing muted

with them a proportion of milky matter, and form cream.

Usually the cream is skimmed off the surface of the milk

for making butter, but by some the churning is performed

on the milk itself without waiting for the separation of the

cream. The operation of churning causes the rupture of

the oil sacs, and by the coalescence of the fat so liberated

butter is formed. Details regarding churning and the

preparation of butter generally will be found under Dairy.

Fresh or unsalted butter of good quality should present

a rich straw-yellow colour. At ordinary temperatures it

has a firm uniform consistency, while it is soft enough to

cut and spread easily under the knife without breaking or

crumbling. It should possess a faint sweet odour, and a

bland, soft, delicate flavour, melting in the mouth without

any indication of grittiness. Pure butter is a complex

chemical compound, consisting in large part of fats or

glycerides of the non-volatilc acids, palmitic acid, and
butyroleic acid, with occasionally stearic acid. With these

there occur small proportions of glycerides of the volatile

acid.s, butyric, capronic, caprylic, and caprinic acid, to

which the butter owes its distinguishing flavour and char-

acteristics, as it has the non-volatilc acids in common with

other fats, tliough in different proportions. Butter when
unadulterated and prepared with ordinary care should

contain at least 85 per cent, of pure fat, the remainder

consisting of casein, water, and salt. The casein is derived

from milk, which is never perfectly washed out, but in

butter of good quality this ought not to amount to more
than from 3 to 5 per cent. Water may be present to the

extent of from 5 to 10 per cent, without the butter being

subject to a charge of adulteration ; and a small proportion

of salt is commonly worked into the butter in its prepara-

tion, but in what is sold as fresh or sweet this should only

be from ^ to 2 per cent, of the whole weight.

When butter is exposed to the air for some time,

especially in warm weather, or in hot, confined situations,

it quickly becomes rancid, acquiring thereby a distinct dis-

agreeable odour and a biting taste, owing to the develop-

ment of a volatile fatty acid under the influence of a species of

fermentation, which is doubtless caused by the nitrogenous

substance, casein, it contains. The more completely, there-

fore, all milky and curdy matter is washed out of butter

the less will be the tendency to set up and develop fermenta-

tion. The preservation or curing of butter depends for its

efficacy on the employment of some agency by which

fermentative action may be prevented ; but there are also

several ways by which its development may be retarded

and che material kept sweet for a considerable period.

Rancidity may be corrected to some extent by melting the

affected butter and pouring it into ice-cold water. As a

means also of retarding rancidity, butler is in some parts

of France and the East melt«d up and heated till the water
it may contain is evaporated, when the casein which rises as
a scum to the surface is carefully skimmed off ; but butter
cannot be so melted without injuriously affecting its delicate

flavour. By keeping fresh butter in a very cool place
covered with pure water renewed daily, it will remain
sweet for a considerable time. A still better method,
recommended by M. Payen {Substances Alimentaires) is to

use water acidulated with either tartaric acid or vinegar.

It is also said that sugar in the form of a syrup poured
over the butter is an excellent medium for retarding rancid

fermentation. Butter, however, which is to be kept for a
considerable length of time is " cured," or preserved by
incorporating with it some substance or sub.=;tance3 which
act upon the nitrogenous material it contains, and thus
prevent fermentation ; and for this purpose common salt

is the agent chiefly relied on. The salt used should be
pure, dry, and finely powdered. About 5 per cent, of salt

is sufficient for the purpose of curing ; and when the

quantity exceeds 8 per cent, it ought to be regarded as an
'adulteration. Butter very lightly salted for keeping only

a short time is said to be powdered. A mixture much used
for curing butter in Continental dairies Ls thus prepared:

—

One part each of sugar and nitre are mixed up with two
parts of common salt and reduced to a very fine powder.

This mixture is thoroughly kneaded into the butter in the

proportion of about 1 oz. to every lb. After standing over

for a fortnight butter so prepared will bo ready for use and
have a soft, agreeable taste, which it will retain a long time.

In the preservation of all butter, the exclusion of air, as much
as possible, is of the utmost consequence. It is, therefore,

packed for sale in oaken kegs or glazed earthenware jars,

filled quite full, and covered with a clean linen cloth on
which salt is sprinkled. When in use the kegs should also

be closely covered over, and the surface of the butter kept

under brine

Butter of good quality is a most digestible form of fat,

while its flavour is so delicate and little pronounced that

jt IS always acceptable to the palate. It is used most
extensively by all classes, not only in the direct form with

bread at nearly every meal, but also as entering very largely

into the preparation of pastry, puddings, sauces, fancy

cakes, and biscuits. Taking into account the daily con-

sumption of this article, it is evident that the amount used

in a year by a po|)ulation such as that of Great Britain must
be very great, an inference borne out by the fact that iu 1875

the imports were 1,019,808 cwts., valued at £9,050,025,

and, tliough no means exist of accurately estimating the

home produce, it may safely be regarded as equal to the

whole imports. The countries whence butter is imported

into Great Britain are chiefly Germany, Holland, Denmark,

and especially France. A largo proportion of the French

butter comes from the department of Calvados—Isigny

being the centre of the best butter-making district. The
value of the total produce of France in 1867 was estimated

at 250 millions of francs.

Butter is a substance which affords great scope for

adulteration, and its composition makes accurate detection

of certain foreign matters a matter of considerable labour

and difficulty. Other animal fats, such as lard, beef and
mutton dripping, and tallow, with certain vegetable fats, are

the chief adulterants. Such adulterations may be suspected

by their characteristic smell, and detected by their diiferent

melting points, by microscopical examination, and by their

ethereal solutions. Messrs Angell and Hehner have pro-

posed a convenient method of estimating the fusing points

of fat by placing a given weight of definite size on the fat,

and observing the temperature at which it sinks into the sub-

stance. They find that thp sinking-point for genuine butter,
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Is remarkably constant, and that it is affected in pro

portion to the amount and sinking point of any adulterant

fata used. Their analysis of butter depends upon the much
Binaller proportion of non-volatile, insoluble fatty acids it

contains,. as compared with fats used as adulterants.

Under the name of butterine an artificial .substitute

for butter has been introduced in America, and imported

into England from New Vork. It is the same as the

artificial butter or " margarine-mouries," which has been

for some years manufactured in Paris according to a method
made public by the eminent chemist M. Mfege-Mouries.

Having surmised that the formation of butter contained in

milk was due to the absorption of fat contained in the

animal tissues, M. Moiiries was led to experiment on the

splitting up of animal fat. The process he ultimately

adopted cousisted in heating finely-minced beef suet with

water, carbonate of potash, and fresh sheep's stomachs cut

up into small fragments. The mixture he raised to a

temperature of 45° C. (113' Fahr.) The influence of the

pepsine of the sheep's stomach with the heat separated the

fat from the cellular tissue , he removed the fatty matter,

and submitted it when cool to powerful hydraulic pressure,

separating it into stearin and oleomargann, which last alone

he used for butter-making. Of this fat about the pro-

portions of 10 tt) with 4 pints of milk and 3 pints of water

were placed in a churn, to which a smpU quantity of arnotto

was added for colouring, and the whole churned together.

The compound so obtained when well washed was in

general appearance, ta.»te, and consistency like ordinary

butter, and when well freed from water it was found to

keep a longer time. According to French official reports

artificial butter goes much further as food than the genuine
article, and forms a perfectly wholesome dietetic material.

The Parisian octroi officials have recognized the efficiency

of the substitute by imposing on it the same duties which

are chargeable on ordinary butter. The company estab-

lished for the manufacture in France had in 1874 seven

manufactories, in which four hundred men were employed.
There can be no- doubt that a pure, sweet fat, such as is

manufactured by the process of M Mfege-Mouries is a safer

and more wholesome articie than the unsavoury rancid

butter which is sold so freely among the poorer classes.

8e© Dairy. -v. *« «(

BUTTERFLIES and MOTHS, the common English
names applied respectively to the two groups of Insects

which together form the order Lepidoptera (Or. Kcirk, a
scale, and mtpov, a wing), an order characterized by the

constant presence, in a greater or less degree, of scales on
the wings. The two groups may, as a rule, be readily

distinguished from each other, although, so far as our
present knowledge goes, there is nothing m the struc-

ture or habits of either group which divides it entirely

from the other. All butterflies are diurnal in their flight,

while moths, with many exceptions, are crepuscular or

nocturnal.

The bodies of butterflies and moths, like those of all

other insects, consist of three distinct parts—the head,

bearing the organs of sense ; the thorax, the organs of

locomotion; and the abdomen, the organs of generation;

On the head ore placed (1) the antennje, composed of

numerous articulations, and supposed to be organs of

hearing. They differ greatly in form among the Lepidop-

tera , those of butterflies, however, agreeing generally in

having their ends knobbed or clubbed, hence the term
Rhopalocera (poiroAov, a club ; K<po5. a horn), often applied

to this group. The antennae of moths assume a great

variety of |orm8—prismatic, serrate, pectinate, monilifonn,

ftnd filiform,—and are often beautifully feathered, especially

in the males, whose antennae are usually ampler than
those of the females ; but in no case are they knobbed, as

in the great majority of butterflies. Owing to thLs variety
ID the form of their antennae, moths have been termed
Heterocera (trepo?, vanous ; xtpa;, a horn). In butterflies
these organs are also straight, and stand out rigidly in
front of the head, while in moths they are usually curved
and can generally be folded back on the bod}'. (2) The eyes
in the Lepidoptera consist of two masses of hexagonal
facets, placed one on each side of the head, and forming
what are known as compound eyes. These contain in
some cases no fewer than 16,000 facets each, while in
many species a pair of ocelli, or simple eyes, are found
concealed among the scales and placed between the com-
pound organs. The hairy appearance of the eyes in many
of the Nympluilidce is owing to the presence ef minute
hairs planted at the angles of the numerous facets. Com-
pound eyes are not found among the larva> of butterflies

and moths, but they are m most cases provided with six
ocelli on each side of the head. (3) The mouth, the parts
of which in insects are considered, by comparative
anatomists to be typically developed in the masticatory
mouth of beetles (Colcoptera), assumes in butterflies and
moths the suctorial form—the latter being merely a modi-
fication of the former ; thus the mandibles, labium, and
labrum, which are fully developed when the nature of the
food renders mastication necessary, are in a rudimentary
condition in the Lepidoplera, whose chief food is the
nectar of flowers, while the maxillze, on the other hand,
are enormously developed , being concave on their inner
sides, these by approximating form a tijbe known as the
proboscis or tongue. This when at rest is coiled up info a
ball in front of the head, and is partly concealed by the
palpi projecting on both sides. In the moths belonging
to the family liombycidoe, the organs of the mouth are

rudimentary, so that these insects after entering upon the
imago state are incapable of feeding.

The thorax bears the organs of locomotion, consisting of Tbona.
three pairs of legs and two pairs of wings. The former
are covered with hairs and scales, and terminate in hooks
modified to suit the habits of the various species. Butter-

flies use the legs almost entirely for resting, very rarely

for walking, and in some groups, as the Nymphalidoe,
the front pair is rudimentary. The wings consist of a Wings.
double layer of colourless membrane traversed by numerous
nervures (Plate XXVII. fig. I), and covered with minute
scales implanted in the wing membrane by a short stalk,

and placed together like tiles on a roof. The scales

vary in form in different species and in different por-

tions of the wings of the same species, while under a
high power of the microscope they are seen to be minutely
corrugated ; and it is to these corrugations acting upon the

colourless rays of light, and producing the phenomena of

"interference," that many of the loveliest butterflies owe
the brilliAncy of their wings. The splendour of those

organs in the majority of butterflies, and in some moths,
IS sometimes equally shared by both sexes, but more
usually the females are less conspicuously coloured than
the males. This difference, amounting often to total

dissimilarity, Darwin, in accordance with his descent-

theory, attributes in great part to the action of sexual

selection. " Several males," he says, " may be seen pursu-

ing the same female." The latter he supposes selects the

most gaily-coloured, and thus the plainer -coloured iiiales

have been gradually eliminated ; but there is no proof

whatever that the female shows any such discrimination

in selecting a mate, while many known facts seem to point

in an opposite direction. Mr A. R. Wallace maintains, on
the other hand, that the duller colours of the females have
been acquired for protective purposes, the females requir-

ing such protection more than the males owing to their

generally slower flight, and to the fact that after impregna-
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tion they take several days to deposit their egg3, during

which the life of the male is of no further consequence to

the perpetuation of the species. Whatever may be the

true interpretation of this phenomenon, it is certain that

many butterflies and moths of both sexes are so coloured

as to be to a greater or less extent protected thereby.

Many moths, which rest by day clingiug to the trunks of

trees, so exactly resemble in the colour of their upper

wmgs the bark ou which they rest as only to be distin-

guished on close examination ; while many smaO species

which habitually rest on leaves are often mistaken for the

droppings of birds. Tha upper surfaces of the wings of

butterflies are in almost all cases the more gaily coloured, and

when at rest, these are raised perpendicularly over the back,

80 as only to expose the under surfaces, which are often dull

coloured, and m some cases have been shown to be directly

imitative of surrounding objects. The best example of

this is to be found in the Malayan butterfly, Katlima

paralekta, and its Indian ally, Kallima inachis, both

brilliant and conspicuous insects ofi the wing, but which

no sooner alight than they become invisible. The under

surfaces of their wingai though varying greatly, yet form in

every case a perfect representation of a leaf in some stage

er other of decay, the butterfly at the same time disposing

of the rest of its body so as to bear out the deception.

How this is effected is best told by Mr Wallace, who was

the first to observe it, in his valuable work on the Maby
Archipelago.

" The habit of the species is always to rvst on « twig and among
dead or dried leaves, and in this position, with tbe wings closely

{tressed together, their outline is e.xactly that of a moderately sized

eaf slightly curved or shrivelled. The tail of.the hind vruigs forms

a perfect stalk and touches the stick, while the insect is sapported

by the middle pair of lej^s, which are not noticed among the twigs

and fibres that-sorroand it Tbe head and antennae aro drawo back

between the wings so as to be aoite concealed, and there is a little

notch hollowed out at the very oaso of the wings, which allows the

head to be retracted sulficiently.

"

Moths, when at rest, have the bind wings folded close to

the body, while tbe fore wings cover all, and it is the latter

that usually show an assimilation in colour to surrounding

nature. Many butterflies and moths, there seems good

reason to believe, are coloured in imitation of ofher and
often widely difTerent species possessing some special means
of protection, as sting or nauseous juices, the mimetic forms,

it is supposed, sharing with their models in immunity from

the attacks of insectivorous animals. The phenomena of

mimickry were first observed by Bates amongthc Hdiconidce,

a family of South American butterflies, remarkable tor

their great numbers, the gaudiness of their colouring in

both sexes and on both surfaces of their wings, and for

their comparative slowness of flight It was found that,

owing to the nauseous nature'of their juices, those brilliant

jutterflies were left unmolested by insect-eaters. It was
also observed that several sgeciea of a genus closely allied

to our Cabbage Butterflies, totally different both in the

colour and form of the wings from the Hdiconidce, so closely

resembled particular species of the latter as not to be dis-

tinguishable from them on the wing. Exactly similar

phenomena have been observed in the tropical regions of

Asia and Africa, whore the similarly protected Dandidce
and AcrceidcB find imitators among the othervrise unpro-
tected Papilios and Diademas. There are two families of

day-flying moths, Saiid<x and u£geriid<e, with clear trans-

parent wings, the scales being confined mainly to the

margins and nervureo, which in their wings and in the form
and colour of their bodies might be readily mistaken for

bees or wasps, a similarity recognized in such specific names
as bombiciformia , api/ormis, vespiformis, ifec, applied to

different species of these moths. Other species of the sanie

"clear wing" group have opaaue wings clo<>ely resembling

4-?2

those of certam species of Coleoptera found in the same
neighbourhood, and these have their win^ when at rest

closed over their bodies like the elytra of beetles.

Butterflies and moths undergo complete metamorphosis, Metanor

that IS, after emerging from the egg, and before attaining phosu

the full development of the imago, they pass through the

larva and pupa stages—the latter bemg one of total

inactivity in so far as the outward manifestations of lift

are concerned. The eggs vary greatly m shape, and arc

deposited in a great variety of situations—on the undei
sides of leaves, on the outside of the cocoon, as \a the

Vapourer Moth (Orgt/ta antiqua), the female of which is

wingless, glued together in rings round the smaller

branches of fruit trees, as in Clisiocampa neustria, or in the

interior of hives, the larvae afterwards feeding on the wax,

as in the Honey<omb Moth {Galleria centla). They thus

show a remarkable instinct in depositing their eggs in

situations where^the larvae may afterwards . obtain their

appropriate food, although they themselvea can have no

knowledge of that food. The caterpillar emerges from the Catoi^

egg usually in a week or ten days. Unlike the perfect V^^"-

insect it is provided with a masticatory mouth. It has

three pairs of legs on the anterior segments of its body,

corresponding to the six legs of the, future imago, besides

which it is provided with a variable number of conical feet

or prolegs placed posteriorly, and which are merely processes

of the external covering of the caterpillar. Goossens, a

Continental naturalist, has recently observed that the

number of prolegs id some species diifers at different ages,

and gives a case in which a caterpillar with ongiually six

prolegs aicquired twt) additional pairs after the third moult.

The body cavity is almost entirely occupied with the diges-

tive system, and with that concerned m the production of

the silky material used in forming the cocoon. Silk 13

secreted, as a viscous fluid in tubes, which after many con-

volutions widen into a large reservoir filled with the yellow

liquid, narrowing again into a tube extending to the mouth,

where it communicates with the outside by me;ins of a

conical and jointed papilla known as the spinneret.

Through this organ the viscous fluid is forced in two

exceedingly delicate streams, which coalesce, and on

exposure to the atmosphere harden into a single continuou>

thread. The silky material is not completely formed till

the caterpillar reaches maturity. Caterpillars are either

smooth skinned or more or less covered with hairs ; in the

former case they are a favourite food of insectivoroui

animals, while in the latter they are almost universally

rejected,—recent investigations on this subject going to

•prove that the hairs on certain species of caterpillars have

a power of stinging, somewhat analogous to that possessed

1 by the hairs on the surface of a nettle.

No sooner does the caterpillar emerge from the egg than

it begins to eat voraciously, and in a few days has grown

so large that a change of skin becomes necessary. The
old skin is cast ofi', and with it the entire internal lining

of the alimentary canal, and in the majority of butterflies

and moths five such changes take place before the cater-

pillar has attained its full growth, while the Tiger Moth
(Arctia caja) is said to cast its skin at least ten times.

Those moultings do not usually affect the appearance of

the caterpillar, except in enlarging it ; but in the case of

Samia cecropia, a species of Bombycidce, the larvas are said

to pass from black to various shades of green and azure-

blue in the course of their moultings. The larvs of the

family Paychidce—the larger members of which are found

in America and Australia—have the curious habit of con-

structing cases which they carry about with them, and
mthin which they afterwards undergo transformation.

Each larva has but a single case, and when this gets too

narrow it splits longitudinally and is enlarged by inteipo*
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JDg a new portion between. Moths and butterflies remain

in the larval condition for periods varying from three years,

as in the Goat Moth {Cossus ligniperda), to a few weeks,

fis in the Cabbage Butterfly (Pieris brassicce), which

usually has two broods in the season, while many species

whose larviB leave the egg in autumn, as the Blue Butterfly

(PolyommcUus aUxis), remain torpid throughout winter at

this stage, and waken up to resume feeding in spring.

During "this period they increa.se enormously in weight;

thus the larva of the Privet Hawk Moth {Sphinx ligustri)

which casts its sixth and last skin on the twenty-second

Jay after emerging from the egg, attains its greatest size

ten days after, having in the meantime increased to 11,312

times its original weight; while the Goat Moth (Cossus

ligutperda), which remains in the larval condition for three

years, has grown in that period 72,000 times heavier,

ilaving attained its full growth th6 instincts of the cater-

jiillar undergo a cliango ; it ceases to eat and begins to

fiveave a iouch or cocoon by which it is more or less enclosed.

It Iheu throws ofl' its skio and appears as a pujm or

chrysalis incapable of eating or of locomotion, the only

apparent sign of life which it manifests being a convulsive

twitching when irritated. Examined more closely, however,

li(e is seen to be exerted in very great intensity in this

•lage of apparent quiescence. TJie- immense digestive

system of the caterpillar dwindles greatly, the rudiments .of

wings begin to show themselves, forming slight prominences

on each side of the chrysalis shell, while the organs of the

masticatory mouth are being transformed into those of the

euctorial. In assuming the pupa condition caterpillars

dispose of themselves in a great variety of ways. Many,

like the common Cabbage Butterfly, ascend walls and

palings, to which they attach themselves by a silken belt,

others, as silkworms, spin around tliein a solid cocoon of

pure silk ; while the majority of Sphinx Moths form

burrows in the ground, which they line with silk and after-

wards va.-nish to keep out the moisture,—one of these

{Sphinx ligustri.) remaining thus buried from August till

Julie. Those larv» which feed on the wood of trees, as

Cossus ligniperda, generally form tough cocoons of chips

of wood and of silk within the tunnels which they have

bored in the tree, and their pupaj have the power of forcing

themselves along those passages till they reach the bark,

where they remain until about to emerge from the egg,

when they pierce it also. The cocoon of the Puss Moth
{Cerura viiiula), composed of the same materials as in the

preceding instance, is usually placed in a crevice of the

bark of a tree, where by exposure to the atmosphere it

becomes hard as horn, the inotli only making its escape

after discharging a liquid by which one end of the cocoon

is softened. Uaiiy caterpillars are usually deficient in silk,

and in forming their cocoons mix what they have of this

with the hairs of their body. A beautiful net-like cocoon
IB woven by a South American moth belonging to the

Bomhycidce, which it suspends from the top of an outstand-

ing leaf. " When the caterpillar," says Bates, " begins
itslwork it lets itself down from the tip of the leaf which
it has chosen by spinning a thread of silk, the thickness of

which slowly increases as it descends Llaving given the
proper length to the cord (about 6 inches) it proceeds to
weave its elegant bag, placing itself in the centre and
spinuing rings of silk at regular intervals, connecting them
at the same time by means of cross threads, so that the
whole when finished forms a loose web with quadrangular
meshes of nearly equal size throughout." The duration of
the pupa stage varies from a few weeks to several months

;

it varies also in the same species according to the season at
whicti it becomes encased

; thus the pujia of Vnnesia vrliae
at the beginning of summer usually develops in fourteen
jijvB, and at tuidsummer ip eight or nine days, while if

it becomes encased in autumn it remains a pupa during tb6

winter. By applying heat the process can be accelerated,

and it can be equally retarded by refrigeration. When Im.'.^,

mature the pupa case cracks towards the anterior end, and
the butterfly or moth crawls forth with wings which, though

at first small and crumpled up, in a few hours attain their full

size. The male insect goes in search of the female, and
when the latter has deposited her eggs the main object in

thelife of the imago is attained and both sexes die. Among
the Bombycidx this occurs in two or three days, owing ti>

the atrophied condition of the organs of the mouth. Wiih
butterflies courtship is generally a more prolonged affair,

several males pursuing the same female, and breaking each

others wings in the conflicts that thus frequently ensue.

Butterflies appear in many cases to be gregarious, Hying in

great flocks. Bates states that at one place in South

America he noticed eighty different specas flying aboot

in enormous numbers in the sunshine, and these, with

few exceptions, were males, the females remaining withia

the forest shades. Darwin also describes a " butterfly

shower," which he observed ten niiles ofl' the Couth American

coast, extending as far as the eye could mach ; " even by
the aid of the telescope," he adds," it was not possibie-to

see a space fr^e from butterflies. That they are occasionally

migratory as well as gregarious is borne out by the obser-

vations of Sir J. Emerson Tennent, who witnessed in Ceylon

a mighty host of butterflies of a white or pale yellow hue,

"apparently miles in breadth and of such prodigious

extension as to occupy hours and even days uninterruptedly

in their passage."

The food of Lepidopterous insects consists chiefly of FooO.

the sweet liquids drawn from the nectaries of flowers,

which they reach by means of their long proboscis or tongue.

Many of the Sphitigidce are said to do this without settling

on,the flowers, and one of these, the Humming Bird Hawk
Moth of South America {Macmglossa titan), in its mode of

flight and of poising itself before a flower while extracting

the juice, bears such close resemblance to certain of the

smaller humming birds inhabiting the same district, that

Bates often shot it for one of the latter, and it was only

after considerable experience that he learnt to distinguisli

the bird from the moth when on the wiug. Although their

food is thus usually the sweetest liquids drawn from Jove-

liest vessels, still some of the most brilliant species seem
to prefer more vulgar fare. Tl.us the showy Purple

Emperor (Apalnra iris) prefers above all things to suck

the juicos of putrid animal substances, and the surest way
to secure specimens of thl' butterfly is by setting such balls

near its haunts. Mr Wallace states that in Malacci he caught

a "large and brilliant butterfly which had settled on the

dung of some carnivorous animal, where Lo had als*

observed it on the previous day, and he adds that it is a

habit of many of the finest butterflies to suck up the liquid

from muddy spots on the roadside.

Butterflies and moths are widely distributed all over tl>€D,.trhu.

globe, occurring, however, in greatest variety and abundance t«3.

in tropical lands. They are found as far north asSpitzbergen,

on the Alps to a height of 9000 feet, and to double thai

height on the Andes, In Britain there are only C6, and
in the whole of Europe 390 species of butterflies ; while

within one hour's walk of Para in Brazil, Bates found m*
fewer than 700 species, There are 1910 species of British

moths, the majority of which arc nocturnal and crepuscular ;

while in tropical America day-flying moths seem to be mort

common, and may be seen in company with the sunshine-

seeking butterflies. This paucity of nocturnal moths has

been attributed to the great number-of night-flying or

crepuscular insectivorous bats and birds which haunt those

regions. Many species both of moths and of butterflies

have a very wide distribution , the Painted Lady ( VanatG
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cardut), a commoa British species, being found in every

quarter of the globe ; aad our finest butterfly, the Swallow

Tail {PapiUo machaon), occurring throughout Europe, Asia

as far as the" Himalayas, and South A.fnca. Other species

are extremely local, asthe Scotch Argus ( Lycaena artaxerxes),

confined to a few Scottish hillsides. Keferstein estimates

the total number of Lepidoplera at 66,000 species—6000

butterflies and 60,000 moths. That such estimates, how
ever, are not to be relied on is suflBciently proved by the fact

that Bates gives the number of species as above 200,000.

The geographical distribution of certain groups of Lepi-

doplera has been well wrought out by Mr Wallace and other

naturalists who have studied them in their native homes

,

but the division of this great order into geographical zones

has still to be satisfactorily accomplished. Koch has

recently proposed to place them in five such groups—(1)

the European or We<<tern fauna, including Northern Asia,

the North of Africa (a region exceedingly poor in Lepv

Joptera, owing probably to the want of great forests, and

to the marshy nature of vast tracts of land), and the

northern parts of North America
, (2) the African fauna,

allied to the preceding
; (3) the South Asiatic or Indian

;

(4) the Australian and Polynesian, allied to the Indian;

and (5) the American fauna, distinguished by its exceeding

richness.

lM..iiic«- BtTTTERFLCES.—Liunaeus included all butterflies under
o" "< the single genus Papdio, but later writers have divided
utur

tbera into several well-defined famibes, and into numerous

( genera. The largest and most magnificent species belong

to the Ornithoptera or " Bird-winged Butterflies," a genus

of PapilUmidce, whose wings, measuring fully 7 inches

across, are of a velvety black and brilliant green colour, the

latter in such species as Onttthcptera crtesiu being replaced

by fiery orange, while the body is golden, and the breast

crimson. They are distributed over the islands of the Malay

Archipelago, reaching, according to Mr Wallace, their maxi-

mum of size and beauty in the Moluccas. The /"opi/ioj are a

clo.sely alllfed group, smaller in size but equally brilliant in

the colour and form of their wings. They are exceedingly

numerous and are widely distributed over both hemispheres.

One species only is found in Britain, the handsome Swallow
Tail (Papilio machaon) (Plate XXVII. figs. 1, 2), formerly

abundant in many parts of England, but now confined to the

fen districts of Cambridgeshire, Norfolk, and Huntingdon.
When alarmed the larvae of this and of other species of

Papilios protrude from the upper part of the neck a soft

forked horn that usually diffuses a penetrating and unplcn-

(ant odour. One of the most elegant of exotic species is

the Malayan Papilio memnon, with black and blue wings,

6 inches in expanse, and with the edges of the hind pair

gracefully scalloped. This butterfly, though common
enough in collections, has recently gained additional in-

terest from the fact, discovered by Mr Wallace, of the

remarkable variety in the form of the females, a variety

which haa led to their being described under several

Bpeciiic names. In one group the females resemble the

males in shape, though differing greatly—as many female

butteilJies do—in colour. In another group they differ

both in colour and in the form of the hind-wings. These,

Mr Wallace says, are "lengthened out into large spoon-

shaped tails, no rudiment of which is ever to be perceived

in the males or in the ordinary form of the females." He
also found that in shape and colouring those tailed females

when on the wing, closely resembled another butterfly

belonging to a different section of the same genus, Papilio

coon, which he considers is thus mimicked by the erratic

females of Papilio memnon. Strange to say both forms

of female are produced from the eggs of either form. The
genus Parnassius, which seema peculiar to the Alpine or

subalpine countries of Europe and the North of Asii,

belongs also to the Papdionidce. One species, Par'nassiut

apollo (Plate XXVTL, fig. 3), has semi-transparent wings,

spotted with black and Tenmlion, and is common in most

of the mountain ranges of Europe, where it forms a very

striking object The Brimstones (Gottepteryx) , the Clouded
YeUows (Cohas, Plate XXVII. fig. 4), and the White Patter-

flies (Piens, Plate XXVII. fig. 6), many of which are abun-
dant in Britain, and the larvae of which in most cases

make great havoc among garden vegetables, belong to the

famdy Ptendce. That the caterpillars of this group are not

fatal to the very existence of certain of our most useful

vegetables is due solely to the ravages of the ichneumon
flies, the larvas of which are parasitic upon these cater-

pillars, to such an extent that m every hundred larvae

of the common Cabbage Butterfly, there are probably not

more than two or three entirely free from the ichneumon
fly {Microgaster glomerala), and few caterpillars so attacked

ever reach maturity. The species belonging to the family

Nymphalidae have only four legs fitted for walking, the

anterior pair being rudimentary. They include the ma-

jority of the showy butterflies of temperate regions, as the

Peacock Butterfly {Vanessa io, Plate XXVII. fig. 9), con-

spicuous from the " eyes " on the upper surface of its

wings. The brilliant colouring of the upper surface is in

marked contrast to the sombre hues of the under, which
give it when resting on the branch of a tree the appearance

of a dried leaf, and so Ls to a considerable degree protecflve.

The Fritillaries(J r^ynnw, Plate XXVIII. fig. 2) have the

under surfaces of the wings ornamented with shining

silvery disks, and, except a few tropical species, are the only

butterflies which have the under surface more gaily coloured

than the upper. The Purple Emperor (Apatura iris) 13

one of the largest and most striking of British species. It

IS a powerful flyer, frequenting the tops of the highest

trees, and is thus difficult of capture unless when brought

near the ground by the attraction of some putrid carcase.

To the same family belongs A'ymphalisjasius(Pl&te XXVIII.
figs. 7 and 9), one of Xhe most beautiful of European
species. The Helicojndae (Plate XXVII. fig. 7) are a family

of South American butterflies, so numerous both in species

and in individuals, and of such showy colours on both

surfaces of the wings, as to form, says Bates, "» feature

in the physiognomy of the forest compensating for the

absence of flowers." Their wings are long and narrow,

they fly lazily, and might thus be supposed to be specially

liable to the attacks of insectivorous aniinals. As already

stated, such is not the case, these insects being apparently

protected by the nauseous character of their juices. It is

this group which is chiefly mimicked in South America,

finding imitators in several species of Leptalu, a genus of

butterflies belonging to the family Pieridce, also in several

species of Erycmidte, and in no fewer than three genera of

day-flying moths all belonging to edible groups. The
famUy Morpkidae (Plate XXVIII. fig. 8) contains the largest

and most splendid of the South American butterflies.

Their wings, often 7 inches in expanse, are generally of a

brilliant metallic blue, which, as the insect flies, flashes in

the sunlight so as to be visible, it is said, a quarter of a

mile off. They are found most abundantly in forest glades,

through which they sail, only flapping their wings at

considerable intervals at a great height, " seldom," says

Bates, " descending nearer the ground than 20 feet." The
Satt/ikdce (Plate XXIX. fig. 6) are found in every quarter

of the globe, and seem equally at home on open plains, in

forests, and on the slopes of mountains. Their larvae feed

chiefly on grass, and have the almost unique habit of

remaining concealed by day and of coming forth at night

to feed. Thie Marbled White {Arge galaikea) is the species

oftenest met with in Britain. The Uetairce of Brazil, the

wings of which are partly transparent, belong to tbi&
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family. One of these, Hetaira esmeralda, says iiatcE,

''has one spot only of opaque colouring on its wings,

\rbicli is of a violet .ind rose hue ; this is the only part

visible when the insect is flying low over dead leaves in

the gloomy shades wliere altme it is found, and it then

looks like the wandering petal of a flower." The Hesperida:

or Skippers (Plate XXIX. fig'. 13 and 15), bo called from

their jerky hesitating mode of flight, show, in the thick-

iness of their bodies, the only partially erect way in -which

they hold their' wings wh^n at rest, and the enclosure of

their pupa in a cocoon, a distinct approach to the other

great division of the, Lepidoptera—the moths.

Moths.—The vast collection of species included under

thia term form eight principal groups, divided into

numerous families.

1. The Sphingiiia or Sphinx Moths (Plate XXX. figs.

5 and 6), so called from the curious habit which the larva;

have of raising the anterior segments of their bodies, and

remaining motionless in this position for hours, ^hus

bearing a fanciful resemblance to the fabled Sphinx, are

for the most part crepuscular and day-flying. They are also

known in the type family as Hawk Moths from the strength

and velocity of their flight. In common with the vast

majority of moths they are furnished with a spine or strong

bristle on the anterior margin of the inferior wings, which

being received by a process of the under surface of the

superior pair, maintains them in a horizontal or somewhat

inclined position in repose. They are also usually pro-

vided with a greatly elongated tongue, with which they sip

their food from flowers, and some species have the power

of producing a humming sound. To this group belong the

clear-winged moths, Sfsiidce (Plate XX.K. fig. 12) and J^gc-

riidce, all day-fliers, and looking more like the bees,

wasps, and ichneumons which they are supposed to

imitate, than moths; also the family Uraniidcs (Plate

XXIX. figs, 9 and 14), the species of which are among

the most brilliant of Lepidoptera,—their wings being of

velvety black, relieved by numerous bars of golden green,

and the inferior pair prolonged into an elegant tail, closely

resembhng the same appendage in many of the Papilios.

They are all day-fliers, and this, together with their

gay colouring and airy forms, led to their being at

first classed among butterflies, a position which fuller

ncquamtance with them in the larva and pupa stages

showed to be untenable. The typical species occur in

tropical America, where they fly with amazing rapidity

and perform ;>nnual migrations. The Death's-Head Moth
(Ac/ierontia ali-opos) is the largest of European Sphinges,

and owing to the peculiar squeaking sound which it utters

when alarmed, the death's-head-like markings on the upper

eurface of its thorax, and its sudden appearance in districts

where it may not have been noticed for years, it has for

centuries been an object of superstitious dread to the unedu-

cated. Its beautifully marked larvse feed upon the leaves

'.if the potato, and bury themselves m the ground preparatory

to undergoing metamorphosis. Tlie Death's-Hcad is fond

of honey, in search of which its instinct leads it to enter

hives, the inmates of which do not attempt to drive it out

by means of their stings, but make every endeavour to raise

a waxen wall between the moth and their food stores. It

IS widely distributed over Europe, Asia, and Africa, while
closely allied, but still larger forms occur in Australia.

2. The Bomhycina (Plate XXX. figs. 14, 20-25) arc noc-

turnal moths, with the organs of the mouth in many cases

BO atrophied as to be unfit for use. These live but a few
days, during which the nialo seeks the female and the
latter deposits her eggs. They include the silkworm moth.'',

so important to man from the silken cocoons in which they

enclose their pups.' The silk-producing species arc very

numerous, but only a few of them have as yet been turned

to useful account. The chief of these are the common
Silkworm Moth {Dombyx niori), a native of China, where
its cocoons appear to have been utilized by man from time

immemorial. During the Cth century it wa.< introduced

into Europe, where it soon flourished wherever thj mulberry
tree, the leaves of which are the sole food of the silkworm,

abounded. On these the larva) feed for thirty days, after

which they begin to spin an oval cocoon of a close tissue of

the finest silk, usually of a golden yellow colour, but some-
times white, and which when unravelled forms aicontinuous

thread 1 100 yards long. In order to obtain a fresh supply

of eggs, the silkworm breeder allows a few of the pupx tj

develop into moths ; and such is the change wrought u[ion

this species by centuries of domestication that, it is said,

they rarely if ever attempt to use their wings. They pair,

and the female at once settles on the leaves provided for

her, where she deposits her eggs and dies. The Arriudy

Silkworm (Atlacus ct/nthia), so called from the native name
of the castor-oil plant on which its larvK feed, is a native

of India. The cocoon is very large, but the thread is too

fine to be readily wound off, and it is therefore usually

carded, the yarn being woven into a coarse silk cloth of

great durability. The Tusseh or Tussur Moth {Anlheraea

mylitta) is also a native of Upper India, occurring abun-

dantly in the jungles, where its cocoons, so concealed by tha

leaves as only to be detected by the presence of the dung
of the kirvffi on the ground, are collected. The Tusseh

silk is darker and coarser than that of the common silk-

worm, but resembles it in being readily wound ofT. In

China there are two oak silkworms from which a coarsa

silk is obtained, used for the clothing of the Chinese poorer

classes ; but the most important of the oak-feeding specie?

is the Yama-mai (Atithenea yama-mai) of Japan, tl.e silk

produced from which was, at least until lately, reserved fi.i

the use of the Japanese imperial family. This moth is a

beautiful insect, about 6 inches across the wings, of a Ixil-

liant golden-yellow colour, with a transparent spot or " eye
"

near the centre of each wing. Its cocoon is nearly as large

as a pigeon's egg, and is of a silvery white within, although

externally of a yellowish green. In ISGl it was introduced

into France, where it now flourishes, and there is gO(>J

reason to believe, from the nature of its food and its hardi-

ness, that the Yama mai may yet be profitably reared in

Great Britain. 7'ropcca luna, which feeds upon the liquid-

arabar trees in the southern parts of the United States,

with wings of a lemon colour, each with a " transparent

eye," and the hind pair prolonged into an elegant tail, is

one of the loveliest species of Bomhycina. Its cocoon is

formed of the finest silk. Other well-known forms arc the

Eggars (Lasiocampa, Plate XXX. fig. 2G) ; the Proces-

sional Moth (CneOiocampa procesdonea), so called from the

habit its caterpillars have of congregating in companies of

several hundreds, and of marching to their feeding-^roundj

in regular columns; the Vapourers {Orgyia, Plate XXXI
figs. 2, 3, 4), whose females being almost wingless deposit

their eggs on the outside of their cocoons , and the

Psyches (Psychidcr), whose females in many cases have

neither wings, legs, nor antennx, and never leave the tubes

in which they have passed the larva and pupa stages.

3. The Noctuina (Plate XXXI. figs. and 14) form an
exceedingly large group of nocturnal moths, although eveu

hero there are a few exceptional instances of day-flying

species. They are distinguished by their stout bodies and
narrow forewings, under which when reposing they conceal

the inferior and in many cases more brightly-coloured pair

The majority of the .species are small and dull in their

colours, while a few are among the largest of known
insects—the Great Owl Moth of Brazil {Erebvs sirix)

measuring ncarlv a foot from tip to tip of its wings.

4. The Gcomilrina (Plate XXXI. figs. 13 aud 15^ in iU

I
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isrval condition have only four prologs, the usual nuniCer

being ten, and in moving these arebiought close up to the

last pair of thoracic limbs, thus giving the caterpillar a

looped appearance, hence the term "loopers" usually ap-

plied to these moths ; they then hold on by the prolegs, and
releasing those in front carry the body forward until the

arched appearance is gone. They thus move by an
alternate process of looping and straightening their bodies.

The larva: of Geometers have also the curious habit of

fixing themselves by their hind feet to the branch of a

shrnb, throwing the remainder of their bodies out, and
remaining motionless in this position for hours, thus

exhibiting an enormous amount of njuscular energy. They
are all protectively coloured, and in the attitude just

described so resemble the surrounding twigs as to be readily

mistaken for them. Geometers are to be found in sunshine

and by night, in midsummer and at midwinter, the Early

Moth (Hybemia rnpicapraria) being caught in January.

5. The PyraliJina (Plate XXXI. figs. 17, 19, 20, 23)

are a group of small moths readily distinguislied by their

long slender bodies and large forewings. One of these,

Pyralis vilis, is very destructive to vines, and another,

Pyralis faTtnatis, feeds upon meal and flour. The
Catleridce, a family of Pyralidino moths, deposit their eggs

in the hives of bees, where the caterpUlars, enclosed in

{.ilkcn cases, devour the wax ; but tlio Ilydrocampida: (Plate

XXXI. fig. 12), which also belong to this section, are pro-

bably the most wonderful of all Lcpidopterous insects, their

larvae being arpiatic, living and feeding in the water, and
many of them breathing by gills similar to those of caddis-

worms.

C. The Tortriclna (Plate XXXI. fig. ICyincIudc a great

iiMiiiber of small moths exceedingly injurious to orchard
and other trees. They are known as " icaf-rollers " from
the h.ibit which most of their larva; have of rolling up the

leaves on which they feed, and thus forming a shelter for

themselves. The Green Tortrix (Toitrix viriJana) occurs
in thp larva state on the oak, to which it often does great
injury by stripping the trees of tlieir leaves in the month
of June. Throughout Southern Europe the vine is liable

10 the ravages of another species, (Eneclra pillariana,

while few of our fruit trees are exempt from the occasional

attacks of some species or other of the Carpocapsidie, the
fruit-eating family of this group.

7. The Tineina (Plate XXXI. figs.. 21, 24, 25) contain
tba smallest of the I.epidoptera, and are best known as

clothes moths. T'lese clothe themselves at our expense in

the warmest woollen garments, which they traverse in all

directions, leaving behind a gnawed and worn-out path, so
thin and bare aa to yield to the slightest pressure. Tlicy
also destroy furs, hair, feathers, and many other articles of
domestic economy, and are the exterminating pests of
z.xilogical museums. To them we no doubt owe the de-
struction of the most perfect specimen of the Dodo known,
which was once preserved in the Ashniolean Museum of
Oxford. By means of their maxiihe these little larvae
shear down the surface of various substances, and uniting
the particles by means of their glutinous silk, they thus
form protecting habitations, which partake of the nature of
the woollen or other stufTs on which the forcbight of their
parents has placed them. When they themselves increase
in bulk, so as to find their abodes as inconvenient as a
itrait waistcoat, they split them down the middle, and
interpose a piece proportioned, no doubt, to their expected
as well as actual increase. They add to the length also by
fresh materials ta the anterior end. The Tinea ^ranelta
lives in granaries, where it forms an abode for itself by
enveloping several grains in a silken web. These it after-

qaids eats.

5. The ius' cts ->f ihe remaininK groupj Pterophorina, are

remarkable from the peculiar conformation of their wings.

Each of these organs is split longitudinally into several

branches, all of them delicately fringed. In the genus

Pterophora (Plate XXXI. fig. 26) the fore wings are

divided into two, and the hind wings into three branches

;

while in Onieodes (Plate XXXI. fig. 27) each wing is split

into six, a^d these when the insect is at rest are folded

together after the manner of a fan.

Collection and Preservation of Lepidoptera.— o 'lertiof

Butterflies affect special localities with which it is well for "'-' P'^

the collector to make himself acquainted. A suitable
"""""^

hunting ground having been selected, the following

apparatus is necessary :—a bag-net made of gauze or some
equally light material, with a wooden or metal ring and a

handle, which may also be used as a walking-stick, ior

capturing the specimens
;

pill boxes into which to transfer

them from the net ; and a wide-mouthed glass stoppered

bottle, into which about forty leaves of the common laurel,

bruised and cut into shreds, have been previously put.

Exposure for a short time to the fumes arising from these

shreds will cause the death of the inmates of the pill boxes.

They may also be readily killed by pressing the thumb-nail

against their thorax. For "setting" Lepidoptera, which if

possible should be done before the insect stifl'eiis, entomolo-

gical pins are required, and these should be gilt in order to

prevent the appearance of verdigris at the point where^the

pin enters the specimen ; also a setting-board, with an

upper layer of cork, and having a groove in which to lay

the body of the insect ; and small triangular strips of

cardboard known as braces with which to set the wings.

The process of drying should not bo artificially hastened,

as by exposure to heat the wings are certain to warp and

the body to shrivel. Should the insect have stitl'encd before

setting, or have been badly set, it can readily be softened

again by placing it, as is done in. the British Museum, in a

shallow earthen vessel containing a layer of damp sand, and
covering it with a close-fitting lid until suflkienlly soft for

resetting. Day-flying moths must be sought for in much
the same way as butterflies, wlr , nocturnal species m.iy bo

regularly met with on the sallow, the honeysuckle, the lime-

tree, and the i\y, when these are in flower ; and when
these and similar natural sources fail, the moth-collector

has IP. fuffdr and liyitt two admirable devices for securing

specimens. A quantity of the coarsest brown sugar

reduced by the addition of beer and water to a syrup, and

to which a little rum is added as required, is applied with

a brush to the sheltered aspect of the trunks of trees on

the outskirts of woods or in the neighbourhood of heaths.

At nightfall tlie collector, lamp in hand, visits the sugared

locality, and if the evening be favourable, that is, if it be

warm and dull, he is almost certain to have his pains

rewarded by an abundance of specimens, chiefly belonging

to the Aoc/!ii)ia. Moths, it is well known, are readily

attracted by light, and in a country or suburban house, in

the vicinity of trees, a lamp placed outside an open window,|

which is sheltered from the wind, with another lamp in the

interior of the room, will, if the night be close and dark,

be almost certain to attract numbers of moths. Mr Wallace

adopted this plan while collecting in Borneo, and he states

that in twenty-six nights he collected 1386 moths, " but

that more than 800 of these were collected on four very

wet and dark nights." In towns moths may often be

caught flying about lamp-posts. In preservi.:g the larger

moths, especially the Sphmgina, it is necessary to slit up

their stout bodies and remove the contents, replacing

these with wadding or paper. The drawers of cabinets

containing Lepidoptera should be provided with'a layer- of

cork and then papered, with a small bag of camphor

attached to a corner to ward off the attacks of the dust-lice,

or "mites" as they are usually, but incorrectly, called,.th9
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presence of which is made known by the appearance of a

fine powder lying underneath the infected specimens.

Insects in this condition should be thoroughly soaked in a

solution of spirits of wine and camphor. The appearance

Bf grease on thick-bodied moths is by no means uncommon,

but may be removed by dipping the insect in spirits of

turpentine and embedding it in calcined magnesia till dry

The collector should be careful to keep a register of all his

specimens, giving the localities where they were found, and

recording any observations that may have been made at the

time on their food, habits, itc A small ticket attached to

the pin of each specimen, and bearing its number in the

register, is the best way of connecting the specimens in the

cabinet with the entries in the register (j. Gi.)

BUTTMANN, Pbilipp Kabl (1764-1829), a German
philologist, was born at Frankfort-on-lhe-Maiu in 1704

He was educated at the gymnasium in his native town and
at the university of Gottingen. Id 1789 he obtained an

appointment in the library at Berlin, and for some years

be edited Spener's Journal. In 1796 he became professor

at the Joachimsthal Gymnasium, a post which he held for

twelve years. In 1806 he was admitted to the Academy
of Sciences, and in 1811 was made secretary of the Historico-

Philological Section. He died in 1829. Buttmann's
writings gave a great impetus to the scientific study of the

Greek language, and his grammar is still a work of value.

The first edition of the Griechische Grammatik appeared in

1792, and in 1863 the book was in its 21st edition. It

has been translated into English The Ltxilogus, a valuable

study on some words of difficulty occurring principally in

the poems of Homer and Hesiod, was published in 2 vols.,

1818-25. The English translation by Fishlake has passed

tl^ough five editions Buttmann's other works v/ere

Aiisfiihrliche Griechische Sprachlehre, 2 vols., 1819-27;
Uylhologus, a collection of essays, 1828-9 ; and editions

t)f some classical authors, Of these last the most im-

portant are Demosthenes in Midiam, 1823, and the con-

tinuation of Spalding's Qutulilian.

BUTTON, from the French ton/on, a small piece of

metal or other material used to connect different parts of a

garment together by means of a button-hole, and also used
for ornamentation. These apparently insignificant articles

have produced a great alteration in our style of dress, for

without them it would have been impossible to have reduced
the flowing robes of our forefathers into our present simple
costume. By this process we have lost the picturesque, as

far as our garments are concerned, but have gained in com-
pactness and utility. Indeed, the occupations of the present

age could not be carried on in the togas and dresses of

ajicient times. The button manufacture did not assume
any special form until towards the close of the reign of

Elizabeth. In paintings, commencing with the 14th
century, studs or buttons appear as ornaments on the
dresses of both sexes; but they were ornaments merely,
being drawn without buttonholes, and placed where they
.could serve no practical purpose. They are in general
'represented as of gold or ivory. At the commencement of
the 17th century the trade had greatly increased, out the
making of buttons by the needle seems to have been the
principal method.

Matthew Boulton, who became the senior partner in the
afterwards celebrated firm of Boulton and Watt, rs early as
1745, introduced great improvements in the manufacture
of buttons, particularly inlaid and steel. When the Soho
Works were established near Birmingham, one of the
departments was occupied in making steel buttons with
facets, that produced a hundred and forty guineas the gross.
Gilt buttons came into fashion shortly after the accession
of George IIL A large shipping t'rade in buttons was
then carried ou with the Continent and America, and the

workmen's wages at Biruiinghiim averaged from £.2 to £i
per week. John Taylor, originally a cabinetmaker, appears

to have had a principal hand in promoting improvements

in this industry at that time, as far as gilt, plated, aad
lacquered buttons are concerned. The value of those turned

out Weekly in his establishment is said to have been about

£800. Ralph Heaton improved the making of shanks, i,

separate branch, shortly before the commencement of the

present century.

The metal button trade was in a very flourishing con-

dition, when, indirectly. Lord Nelson may be said to have

been the means of overthrowing it. The late B Sanders

was 111 easy circumstances in Denmark when he was
ruined by the bombardment of Copenhagen under our gieat

naval commander. Sanders then came to Birmingham
to seek such com]ietence as energy and perseverance could

afford. He started in the button manufacture, at tirst

in a small way, introducing a covered button made of cloth

or lasting, with an iron ahank. Bisso.'i. of the same name,

invented a flexible sbank button, that is, one with a

tuft of canvas protruding from the back instead of a

shauk, through • which the needle could pass lu any

direction. It was patented in 1825 and had an enormous

sale. The Sanders took out another patent for a similar

button covered with silk A fancy silk button with a

central ornament was patented by William Elliott in 1837,

which had a great run, so much so that sixty looms

were employed in London in making the special material

required ; and Elliott secured a fortune, although his

patent was contested and many imitations were started

But all these kinds of buttons were found to wear en

the edges, to remedy which John Chalwin patented a

corded edge button. It is said that horn buttons were

used as early as 1801, but we find from old Birmingham
directories that there were horn-button makers as far

back as 1777. At the former period the commonest

qualities were 5Jd. per gross. Hutton in his History oj

Birmingham refers to " our grandmothers " wearing horii

buttons nearly the size of a crown piece. The hoof or horn

button is cut into form and dyed and pressed into beautiful

designs. This great improvement, however, appears to

have been efTected by M. Emile Bassotof Pans, who intro-

duced important changes resulting in material progress

The manufacture is still prosecuted in England, but it is of

secondary importance.

The materials of which buttons are made are as various

as their forms. Gold, silver, and other metals, glass,

porcelain, horn, bone, india-rubber, mother-of-pearl, and

other nacreous productions of shellfish,' various woods,

vegetable ivory, Ac.,- are emfloyed ; and for covered but-

tons, lasting, brocade, twist, velvet, silk, mohair. A'C. The
Birmingham Direciori/ Sot 1784 mentions paper buttons;

and, according to the same authority, a button was

produced by ",an artist of eminence," which was vilaid

with divers other metals ; it was first attempted about

sixty years 'previously ; and then, "though in no respect

so complete as at present, met with great and merited

encouragement." Buttons have been often expensively!

jewelled, and the gold and silver are plain or ornamented,

sometimes resembling drops in filigree-work. There was
one in use in England about the middle of the last century

* The shell? are broupTit from varioua parts of the world, aod vary

considerably in price. Tlie white-edged Macassar are the best ; tba

yellow-edged Manilla the next. Those from the Persian Gulf and Red
Sea vay much in value, which depends upon the purposes to wbicU

tbey can be applied. Those from the Pacific are beautiful, but. being

generally dark in colour, their value is much affected by the turn* of

fashion. The " Panama shells " are the least TaluaUe, and are gener-

ally only used for inferior sorts of butlon«.

Vegetable ivory is not very suitable for buttons ; it is too soft, aniJ

tlie un.iv..idnl)le waste in manufacture renders it expensivt,
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formed of polished brass ana ruled with such due lines

tbat light was reflected in prismatic colours. Some

bnltons have fetched enormous prices, even when made of

wkat is novr a conynon material. Mother-of-pearl buttons

have been sold at a guinea each. In 1790 Henry Clay of

Birmingham patented a method of manufacturing buttons

of slate or slit stone ; and, in 1800, Joseph Barnett intro-

duced a button with two shanks or other fastenings oa one

batton.

Such was the origin of the button industry in England,

and other nations have not been behind. The Scientific

American gives the following account of Its commencement

ia the United States:

—

" The first manufacturer of buttons in this country was Samuel
Williston. VVhilo he was dragging along as a country store-

keeper,—his eyes having failed him while studying for the

ministry,—his wife bethought her that she could cover by hand the

\woden buttons of the time, and thus earn an honest penny. From
this the couple advanced in their ambition until they had perfected

machinery for covering buttons, the first employed in this country.

From this sprang an immense factory, and then others, until Samuel
Williaton made half the buttons of the world. His factories are

slill running at Easthampton, coining wealth for tlie proprietors.

.... He 13 now (1871) between seventy and eighty years of age,

is worth five or six millions, and has given four hundred thousand

itollars to Easthampton for a seminary and for churches ; t\io

hundred thousand dollars to South Hadley Female seminary ; and
two hundred thousand dollars to Amherst College, besides lesser

gifts."

The factories of Samuel Williston & Co., above referred

to, at Easthampton, Massachusetts, were established about

the year 1848, and give employment to about 250 opera-

tires. The annual cost of the materials used is estimated

p.t 175,000, and the value of the produce exceeds $200,000.

The button manufacture is also carried on extensively in

New York and Philadelphia, and at Watcrbury (Conn.).

Buttons are also imported extensively. There are five im-

porters in New York (1876). Joel Haydcn of Haydenville

began to make flexible buttons in the States in the year

1831
Other countries have not been backward in this branch

of industry. Bohemia, particularly at Prague and the

neighbouring towns, is the great scat of the glass button

manufacture, and great numbers are made in France. The
porcelain button manufacture has been taken possession

of by France, Minton and Co., the celebrated Staffordshire

firm, who worked the invention of R. Prosser of Birming-

ham, having been driven out of the field by ihe good work,

attended by greater cheapness, of the foreign makers.

There is one factory at Milan, and great numbers of the

cheaper kinds of buttons are made in the Rhenish provinces

Kii Prussia. Vienna has suppressed the competition of

finglLsh makers in some kinds of pearl buttons. Ita opera-

t.ons in this branch are of a most extensive character,

quite rivalling those of Birmingham.
" Button nuking," says the Birmingham Directory for

1777, "was originally a very tedious and expensive
process. The button consisted of one solid piece of

metal ; and the ornaments upon the face of it were the
work of an engraver. To obviate this, the press, stamp,
and engine for turning the moulds were invented. This
led to other improvements, the bones and hoofs of animals
were introduced into the' manufacture ; by these various
means the prices of buttons were reduced."

In the manufacture of covered buttons the sheet-iron is

first scaled by the use of acids, and then cut into proper
shape and size by a machine. The neck or collet of the
button is japanied after having been stamped and cut. The
hollow between the neck and shell ia filled in with brown
paper or button board. Whea the parts are put together
they are pressed, which brings them into shape and con-
Eolidates them.

It would be impossible in the space that could be devoted

to the subject nore, to aescnDe m d'^tail the varfous

modes in which the numerous forms of buttons are manu-
factured,—especially as it would require elaborate illustra-

tion. We must, therefore, confine ourselves to noticing

some of the special and more recent patents, referring the

reader to works where he can obtain such further informa-
tion as he may require. In 1840 Joseph Parkcs took out a
patent for improvements in the manufacture of covered
buttons made by dies and pressure, by the application of

horn as a covering material. Harris's patent for improve-
ments in horn buttons and their dies was obtained in

April 1841. This invention related to applying flexible

shanks to horn buttons, a mode of ornamentation by
inlaying the front surfaces, and also gilding or silvering

their surfaces, and to a mode of constructing dies so as

to facilitate the process of engraving, the die being also

so formed that the horn or hoof employed could not be
expressed outside the circumference of the button. Hugh
WiUoch's patent, dated 5th May 1874, related to a button

with a removable head to enable the shank' to pass

through the button hole. The head is hollow and is partly

filled with caoutchouc. It is perforated to admit the

shank top, a short transverse bar which, on being

turned one-fourth round, falls into an internal groove

in the material of the button head, and is retained

ill that position by the elasticity of the india-rubber.

Empson and Palmer's patent, dated 4th July 1874,

refers to improvetaents in linen buttons, and is also

applicable to buttons covered with other fabrics. They
are composed of a front and back shell, with a bar formed

across the face of a raised concentric circle from the back

sheU (which is all the metal that need be visible in the

finished button), the shells permitting ample room for the

covering fabrics to be gathered in and held between them.

They are considered to resist the injury common to linen

buttons during the processes of washing, mangling, and

ironing. Tylor's patent, of 13th July 1874, relates to

polishing ivory, bone, and similar buttons in a revolv-

ing drum with revolving brushes inside. Harrison's inven-

tion (8th September 1874) consists in arranging the pierc-

ing tools, so that the thread holes for the buttons are made
in the pierced metal in front of the shaping and cuttliig-

out tools, and the metal around the groups of piercings is

shaped or " domed," aud cut out. The result is that at

each descent of the compound tool three or more groups

of the thread holes are pierced in the sheet metal, and threa

or more finished buttons are made. The piercings in the

sheet metal made by the last descent of the compound tool

form the thread holes of the buttons made by the next

descent of the said compound tool. When the thread-

holes of the button are made in a central depression, a
shaping tool for making the said depression is placed

between each piercing tool and cutting-out tool. This

invention is also applicable to the manufacture of washers,

rings, links for chains, and other like articles from sheet-

metaL The patent of G. F. Champorez of Berlin, Prussia,

relates to improvements in the manufacture of eteel or iron

and steel dies, and to certain contrivances for producing-

the same, the said dies being in depression or relief, with-

out recourse to the hitherto universally employed engrav-

ing tool. Cole's patent (10th February 1875) relates to a.

composition for dress-fastenings generally, consisting of

black composition of equal parts by weight of gas tar

or tar varnish, whiting or chalk or clay, and lamp black or

vegetable black. For a coloured composition transparent

Tarnish, or the waste refuse of it, is substituted for gas tar

or tar varnish, and a powdered pigment of fhe required

colour is added. The materwls should bo thoroughly

mixed and converted into a plastic, pasty mass, which i»

consolidated and hardened by roUi.ig and drying. To giv»
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tougbaess short pieces of fibrous material may be iniro-

duccA The articles are shaped from the composition by

stamping in stamps or presses, and then varnished and

polished.

Messrs Green, Cadbury, & Richards, Birmingham, manu-

facturea linen button called "The very Button"(Shakespeare),

in addition to others of innumerable kinds, and studs for

khirts, collars, and wristbands, not only of plain materials

but of gold and silver and jewelled. They employ about 400

lij-iiJi, and turn out weekly from 10,000 to 15,000 gross

(12 dozen to the gross) of their linen buttons. The pro-

prietors of this establishment take great interest in the

welfare of th^r workpeople, and few of the adults have

l*en in their employment less than from eight to eighteen

y »rs. There is a sick club in connection with the works,

aad a library containing at present about 1000 volumes.

I'ines are inflicted for certain irregularities , these, how-

ever, are not appropriated by the firm, but are expended,

half in the purchase of books, and half as a contribution

to the sick club.

The following is a comparative statement of the number

of button manufactories at the localities where these articles

ire .principally made, taken from the Diiectonesoi 1875 —
London, 58 ; Birmingham, 1 HI ; Pans, 140; Berlin, 49,

Hamburg, 5; Darmstadt, 3; OtTenbach on the Maine. 3,

I-ubeck, 2; Barmen (Prussia), 27, Elberfeld, 9 Breslau.

2; Ludenschied (Westphalia), 14 ; Stuttgart, G Vienna

—

luutal, 15 ,
porcelain, 5 . shirt, 6 , silk, 1 1 ,

Brussels, 5
,

New York city, 19, Brooklyn (NY), 3, Philadelphia.

13; Waterbury (Conn), 8. Boston (Mass.). 3 Attle-

boroiigh (Mass.), 3, Springfield (Mass.), 2. Newark (N

Jersey), 4.

Abstractsof Spccificnlionsof Patmtsirit(^rtt office); Vrf'sJ)ictionan/

of Arts and Manufactures . Rcsourcr^, ProducLs, (tc. ,
)/" Hirminqhain

ind Midland Bardtvare District ; .Strutt's Habits of' thr. En/jiuh .

Newton*3 London Journal, Binnuighain iiirectortrs. 1777. &c ,

HhIIod's History of BirmiJigham ; Great Industrus of thr United
Statai. (J.J L.J

BUXTON, a markettown and fashionable watering-

place of England, in the county of Derby, 31 miles N W
of Derby, and 160 from London, connected with Derby
by the Buxton and Rowsley extension line, and with

Manchester by the Stockport, Disley, and Buxton Railway.

It occupies a high position, being900 feet above the sea-level,

in an open hollow, surrounded at a distance by hills of

considerable elevation, except on the S. E. side, where the

Plan of P.uxton.

Wye, which rises about half a mile off, makes its exit The
old town (High Buxton) is rathci higher than the new,
Hnd consists of one wide street, and a C(;n3idcrable market
place with an old cross. With the exception of some good
inns and lodging-houses, the buildings in this part arc
Aommonplacc. i'he new town is of a more elegant char-

acter, and has been greatly extended within the last twenty
or thirty years. The crescent is a fine range of buildings

in the Doric style, erected by the duke of Devonshire in

1779-80, at a cost of £120,000. It contains hotels, a ball-

room, a bank, a librar)-, and other establishments, and the

surrounding open grounds have been laid out m terraces and
gardens under the control of the Buxton Improvements
Company. The Old Hall Hotel at the west end of the

crescent is remarkable as the site of the mansion bmlt by
the earl of Shrewsbury in the reign of Queen Elizabeth,

which was the residence of Queen Mary of Scotland when
she visited the town. The new church was erected in 1812
by the duke of Devonshire; the edifice which it superseded

has since been restored. The mineral waters of Buxton,

the most noted m England, are particularly efficacious in

cases of rheumatism and gout. There are numerous public

and private baths, the most important of which are those

in the new and spacious establishment at the eastern end

of the crescent. The springs supply hot and cold water at

a very short distance of each other, flowing at the rate of

CO gallons a minute. The former possesses a uniform

temperature of 82' Fahr., and the pnncipal substances m
solution are, according to the analysis of Dr Muspratt in

1860—carbonate of lime, carbonate of magnesia, chloride

of sodium, chloride of calcium, and silica. There is also a

chalybeate spring known as St Anne's well, situated at the

S. W. corner of the crescent, the water of which when mixed
with that of the other springs proves purgative. The
Devonshire Hospital, formerly known as the Bath Charity,

is a benevolent institution, supported entirely by voluntary

subscriptions, for the reception and free treatment uf poor

patients from any part of the country. About 900 or 1000

persons are annually indebted to its founders. The Buxton
reason extends from June to October, and during that period

the town is visited by thousands annually. The pubhc
walks are tastefully laid out. The Cavendish Terrace, 500
yards long, forms a fine promenade , there are excellent

dnves in the park, which occupies more than 100 acres,

and the neighbourhood of the town is rich in objects of

interest Of these the chief are—Poole's Hole, a vast stalac-

tite cave, about half a mile distant, now lighted with gaa

(or the convenience of visitors , Diamond HiU, which owes

its name to the quartz crystals which are not unfrequeot

in Its rocks , and Chee Tor, a remarkable cliff, on the banks

of the Wye, 300 feet high. Ornaments are manufac-

tured by the inhabitants from alabaster and spar ; imd
excellent lime is burned at the quarries near Poole's Hole.

Other places of interest, but more distant, are the cavern^

and mines of Castleton, Haddon Hall, and Chatsworth,

the seat of the duke of Devonshire. The population iu

1871 within the jurisdiction of the Local Board of Health

was 3717 ; but the fluctuating population during summer
varies from 4000 to 5000 at a time.

To Judge from the remains of baths and other etnictnres whkh
have at various times been discovered, aud the fact that they ale

situated near the crossing of two military- rouds, it seems almost cer-

Uiin that the mineral springs of Buxton were known to the Roroazis

;

but by what name they were then designated has not been aflcer-'

taineii. We hnd them a favountc resort in the penod before the

Reformation, when the patients were in the habit of offering their

cratches or articles of attire to the image of St Anne, the tutelar

saint, in token of their gratitude for benetit derived from the .«!pnngs.

Sir William Has-set, at the command of Henry Vlll., destroyed

the " tabernacle " and prohibited the practice ; but the wella fieem

to have lost none of their reputation by the loss of their saint, and
continued to be a favourite resort in the last part of the ceiilun'.

Their praises were soimded in 1I»72 by John Jones, "Phisition at the
King's Mcde. near Darby," in Tht Benefits tf Qu Ananit Baths <//

Bucksttyncs, and at a later penotl they were celebrated by Hohbea
and Cotton in their respective accounts of the wonders of the Peak.
See also Thomas Brown's Tour in Derbyshire^ and among modem
works. Sir Charles Scudamore's Tejnd Springs of Bxtxlon, 183P

;

Robertson's ilirural ll'aters, 1854 ; L. Jewitt's Hxstory of Bviaai^
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BUVTO>f, JedediaH, a prodigy of skill m numbers,

was born in 1704, at Elmton, near Chesterfield in Derby-

gliire. Although his father was schoolmaster of the parish,

and his grandfather had been the vicar, his education had

been so neglected that he could not write ; and bis know-

ledge, except of numbers, was extremely limited. How he

came first to know the relative proportions of numbers, and
their progressive denominations, he did not remember;

but on such matters his attention was so constantly rivetted,

that he frequently took no cognizance of external objects,

and when he did, it was only with reference to their

numbers. He worked out every question after his own
method, without any external aid, and without understand-

ing the common rules of arithmetic He would stride over

a piece of land or a field, and tell the contents of it almost as

exactly as if it had been measured by the chain. In this

manner he measured the whole lordship of Elmton, con-

sisting of some thousand acres, and gave the contents not

only m acres, roods, and perches, but even in square

inches. After this, for his own amusement, he reduced

'hem into square hairs'-breadths, reckoning forty-eight

to each side of the inch. His memory was so great, that

vn resolving a question he could leave off and resume the

operation a^ain at the same point after the lapse of a week,

or even of several months. His perpetual application to

figures prevented the smallest acquisition of any other

knowledgo. On his return from church it never appeared

that he had brought away one sentence, his raind having

iieen busied in his favourite occupation. His wonderful

faculty w?,s t'.3ted in 1754 by the Royal Society of London,

who acknowledged their satisfaction by presenting him
with a hanrisome gratuity. During his visit to the metro-

polis he v/as taken to see the tragedy of Richard III.

performed at Drury Lane theatre, but his whole mind w.-u

given to the counting of the words uttered by Oarrick

Similarly, he set himself to count the steps of the dancers
,

and ho declared that the innumerable sounds produced by

the musical instruments had [wrplexed him beyond measure.

He lived till about the afte of seventy, and died at the

place of his birth.
• BUXTON, Sir Thomas Fowell (1786-1845). a dis-

tinguished philanthropist, whose name is inseparably asso-

ciated with that of Wilberforce in the abolition of slavery,

was born in Essex, April 1, 1786. He was not educated at

any of the public schools, and at about the age of eighteen

be entered Trinity College, Dublin, with a very slender

stock of acquirements. But be was aware of his defects,

and laboured so earnestly that be came ont one of the first

men of his time, and with an extraordinarily high reputa

tion as a speaker. In 1809 he married Harriet Gurney,
sister of the celebrated Mrs Fry. As his own means were

Bot of themselves sufficient to support his family, he
entered 111 1808 the brewery establishment of Truman, Han-
bury, and Co., of which his uncles, the Hanburys, were part-

ners. He devoted himself to business with characteristic

enthusiasm, became a partner in 1811, and soon had the

whole concern in his hands. In 1816 he brought himself

into notice by his speech in behalf of the Spitalfields

weaven, and in 1818 he published his able Inquiry into

Prison Duidpline. The same year he was elected member
for Weymouth, a borough for wliich he continued to sit till

1837. In the House of Commons he had a high reputation

as an able and straightforward speaker, devoted to philan-

thropic schemes. Of these plans the most important was
that for the abolition of slavery in the British colonies.

Buxton devoted his life to this object, and through defeat

and opposition, despite the attacks of enemies and the

remonstrances of faint-hearted friends, he remained true to

it Not till 1833 was he successful, and even then only
partially, for he w.is compelled to admit some clauses

against which his better judgment had decided. Ir; 1837

he ceased to sit in the House of Commons. He travelled

on the Continent in 1839 to recruit his health, which had

given way, and took the opportunity of insppcting Con
tinental prisons. ' He was made a baronet in 1840, and

then devoted himself to a plan for ameliorating the

condition of the African negroes. The failure of the

Niger expedition was a blow from which he never

recovered. He died on the 19th February 1845. (Ses

Memoir and Correspondence of Sir F F Buxton, edited by
his son, Charles Buxton, 1848 )

BUXTORF, or Bdxtorff, John (1564-1629), the first

of a line of distinguished scholars, whose Hebrew and rabbini-

cal learning shed lustre upon the university of Basel during

the 17th' century, was born at Camen in Westphalia on the

25th December 1564. The original form of the name was

Bockstrop, or Boxtrop, from which was derived the family

crest or insignia, which bore the figure of a goat (Bock in

German signifying " hegoat") His early education was

received at the schools of Hamm and Dortmund. After

the death of his father, who was minister of Camen,
Buxtorf resumed his studies, which had been interrupted

for a short time by that event, at Marburg, and the newly-

founded university of Herborn, at the latter of which

Olevian and Piscator had been recently appointed profes-

sors of theology. It was under the teaching of Piscator

that Buxtorf first imbibed a love for the Hebrew language

and literature, that department in which he was destined

afterwards to become so famous. So great was his pro

gress in these studies, that Piscator acknowledged that he

was far surpassed by his pupd At a later date Piscator

received the assistance of Buxtorf in the preparation of his

Latin translation of the Old Testament, which was

published at Herborn in 1602-3. From Herborn Buxtorf

repaired to Heidelberg, and thence to Basel, to which

latter university he was attracted by the reputation of John

James Grynasus and Hospiman. After a residence of

some time at Basel. Buxtorf proceeded to Zurich, for the

purpose of attending the lectures of Bullinger, .ind after

that to Geneva, where he enjoyed for a short time the

instructions of Beza. On his return to Basel, Grynseus,

who had been greatly impressed by the character, talents,

industry, and great learning of the youth, and was desirous

that the services of one who promised to become a scholar

of great distinction should be secured to the university,

procured him a situation as tutor in the family of Leo

Curio, son of Coelius Secundus Curio, so celebrated for his

sufferings on account of the Reformed faith. This arrange-

ment exercised a decisive influence upon the future life,

public and private, of Buxtorf. At the instance o/ Grynaeun,

Buxtorf undertook the duties of the Hebrew chair in the

university, and discharged them for two years with such

ability and acceptance, that at the end of that time he was

unanimously appointed to the vacant ofiice. P>om this

date (1590) to his death in 1629, a period of thLrty-ninb

years, Buxtorf remained in Basel, and devoted himself to

the study of Hebrew and rabbinical literature with

an energy and zeal that have rarely been paralleled

in the history of any scholar. He is said never to

have devoted fewer than eight or ten hours daily to stuijy.

Not satisfied with perusing the works of the rabbins,

he received into his own house many learned Jews,

that he might discuss with them the more diflicult and

abstruse points treated of in the writings of their country-

men. So great, indeed, became his reputation for pro-

found and extensive knowledge of rabbinical books, that

he was frequently consulted by Jews themselves on matters

relating to their ceremonial law. Probably do Protes-

tant adiolar ever possessed so complete a knowledge ot"

the contents of the rabbinical writings as Buxtorf, and ho
•V. — 76
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seems to have well deserved the title which was conferred

upon him of " Master of the Rabbins." His partiality for

Jewish society exposed him, indeed, on one occasion to

considerable annoyance. He had received a Jew named

Abraham into his house in order to assist him in the

editing of his great Rabbinical Bible. Abraham's wife

was confined of a boy, whose circumcision, agreeably to

Hebrew usage, had to take place on the eighth day after

birth, and it was necessary that at least two Jewish wit-

nesses should be present at the ceremony. Buxtorf obtained

permission from the chief offlcer of the town council to

allow two Jews from a distance to assist on the occasion,

while he himself, his son-in-law, and two citizens of Basel,

were also present. This proceeding, however, gave great

offence to the authorities of the city, the laws against the

Jews being at this time exceedingly stringent. The result

was that Buxtorf and his son-in-law were each fined 100

florins, the father of the boy 400 florins, while the officer of

tlie municipality and the two citizens were punished with

three days' imprisonment. Notwithstanding this occur-

rence, however, Buxtorf's relations with the city of Basel

were of a friendly kind. He remained firmly attached to

the university which first recognized his merits, and declined

two invitations which were offered him, from Leyden and

Saumur successively, to fill the Hebrew chair in these

famous schools. His correspondence with the most distin-

guished scholars of the day was very extensive, and in the

rich collection of letters preserved in the library of the

university of Easel, are contained materials for a literary

history of the time which it is hoped may be one day
utilized.

The works which Buxtorf published daring his life are too

numerous to be all enumerated in this brief notice, and for a com-
plete list of them the reader is referred to the authorities cited at

the close of the article. The following, however, may be mentioned.

In 7602 appeared his Manuak ffcbraicnm et Chaldaicum, which
reached a seventh edition in the year 1658. In the following year

was published Jiis Synagoga Jiidaica, which appeared first in Ger-

man and was afterwards translated into Latin in an enlarged form,

and which constitutes a valuable repertory of information regarding

tlie opinions and ceremonies of the Jews, In 1607 he published his

Lexicon Uchraicum et Chaldaicum cum brevi Lexico Rabbinico Philo-

40pbico, which was reprinted at Glasgow so recently as 1824. In

1618 there appeared in two folio volumes his great BabbinUal Bible^

containing, m addition to the Hebrew text, the Chaldee Paraphrases
or Targums, which he punctuated after the analogy of the Chaldee
passages in Ezra and Daniel (a proceeding which has been condemned
by Richard Simon and others), and the Commentaries of the more
celebrated Rabbins, mth various other treatises. Of this work it

may be said that RosenmuUer's judgment will approve itself to most
Hebrew scholars,—th.at " this edition is indispensable to every one
who desires thoroijghly to study the criticism and exposition of the
Old Testament."— (RosenmuUer, Ilcmdbuch fur die Lileralur dcr
BiblisckenKritikundExegese,\<i\.{.\t. 259). The Bible was followed
by Ills Tibcriajt, sive CovimeMtarius Affisoretu^us, so named from the
great school of Jewish criticism whicli had ila seat in the to\^Ti of
Tiberias. It was in this work that Buxtorf controverted the views
of Elias Levita regarding the late origin of the Hebrew vowel points,

a subiect which gave rise to the famous controversy between
Cappellus and his son John Buxtorf, which will be referred to in

the following article. Buxtorf did not live to complete fhe two
vorks on which his reputation chiefly rests, viz., his great Lexiccm.

Tkatdaicum, Talmitdicum, et Hnhbinicum, and the Corwordiintiw
Bibliorxtm Ifebraicorum, bo' h of which were edited by his son. They
are monuments of untiring labour and industry, and possess an
enduring value. The former work has been recently (1869) re-

published at Leipslic with .<:onje additions by Bernard Fischer, Ph.D.,'
and the latter was assumed by Furst as the basis of his great Hebrew
concordance, which appeared in 1810. For additional information
regarding his writings the reader is referred to Jthena: Mauricce,

(yp. ^(l—148; to the article "Buxtorf" in Ersch and Gruber's
F.iKyclopitdia.

; to the Theological Cyclopecdias of Hcrzog, and of
Wetzer and r>e Welte, sub voce " Bu.xtorf "; to Niceron's ilemoires,
vol. xxxi. pp. 206-216 ; to SchroW s Kirchatgcschichte, vol. v. (Post-
lleformation period)pp. 72 sq., Lcipsic, 1806 ; and to Meyer's Oe-
teliichieder Schri/t-Erkllirung, vol. m.,GoitiDgm,lBOi. (F C.)

BUXTORF, or Buxtop.fk, John (1599-1664), com-
aonly cijlled "junior," to distinguish him from his father,

the subject of the preceiling notice. He was born at Basel

on the 13th August 1599, and at a very early age displayed

remarkable aptitude for the acquisition of languages.

When only four years old he was sent to school, at which
age he is said to have been able to read Latin, Greek, and
Hebrew, in which he had been instructed by his father.

At the age of twelve he entered the university, where he
speedily distinguished himself above not only his equals,

but his seniors in years, to so great a degree that when
only sixteen he received the diploma of master of arta

from the hands of his own father. From this time he
devoted himself to the study of theology, turning his atten-

tion especially to the Hebrew language and its cognate

dialects, and then proceeding to the study of rabbinical

Hebrew, in which he soon attained such proficiency, that

he is said, while still a young man, to have read through
not only the Mishna, but also the Jerusalem and Babylonian

Gemaras, or commentaries upon the text of the Talmud.
In conformity with the excellent custom, so long prevalent

on the Continent, of visiting several universities before

finally settling down to life-long professional work, Buxtorf

proceeded to Heidelberg in 1617, where he listened to the

prelections of the theologians Parens, Scultetus, and the

elder Alting. In 1619 he repaired to Dort, while the

famous Synod was still sitting, and there made the acquaint-

ance of many of the divines who took part in its proceedings.

At the close of the Synod he made a short journey in

company with the deputies from Basel, through the

Netherlands and England, and thence through France back
to Basel. On his return he found that his father's great

Rabbinical Bible was in course of publication, and as there

was no lexicon suitable for the study of the ChaldeeTargumfi,

comprised in the work, he undertook the compilation of

such a lexicon, which appeared at Basel in 1622 under the

title of Lexicon Clialdaicum el Syriacum, with a recom-

mendatory preface from his father, detailing the circum-

stances under which the work had been executed. Still

thirsting for knowledge, he repaired in 1623 to Geneva, to

enjoy the instructions of the elder Turretin, Diodati, and

Tronchin ; while in return Turretin and Dav. Clericus did

not disdain to avail themselves as pupils of his pre-eminent

knowledge of Hebrew and of the rabbinical dialect. So
great by this time had become his reputation as a scholar,

that he was offered by the authotities of the city of Beru

the chair of logic at Lausanne, which he declined, preferring

to return to Basel, where in 1624, he was appointed

general deacon to the church of Basel (Commxmii Eccleritr

Basileensis Diaconus), and three years later deacon of St

Peter's church. On the death of his father in 1629,

Buxtorf was unanimously designated as the fittest person

to succeed so distinguished a Hebraist ; and by the advice

of his physicians, who were of opinion that the labours

involved in the discharge of the duties of a public preacher

would be injurious to one whose constitution was feeble, he

£nally accepted the Ofllce. From this date until his death

he remained at Basel, declining two offers which were made
to him from Groningcn and Leyden, to accept the Hebrew
chair in these two celebrated schools. To mark their appre-

ciation of his patriotic conduct, the governing body of the

university founded in 1647, specially for his behoof, a third

theological professorship, that of " Commonplaces and Con-

troversies," the duties of which Buxtorf discharged for

seven years along with those of the Hebrew chair. When,
however, the professorship of the Old Testament became

vacant in 1654 by -the death of Theodore Zuinger, Buxtorf

resigned the chair of theology, and accepted that of the Old

Testament instead, holding both offices, and for some time

that also of chief librarian to the university, until his death

in 1664 The course of his private life was chequered by

many domestic bereaven-.cnts. Ho was four times married.
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his three first wires dying shortly alter marriage, and the

fourth predeceasing her husband by seven years. His

children also all died young, with the exception of two

lx)ys, the younger of whom, John James, became first his

father's colleague, and shortly after his successor in the

chair of Hebrew.

A considerable portion of his public life was spent in controversy

regajding disputed points in Biblical criticism, in reference to which

be had to defend the views advanced by his father. The attitude of

the Reformed churches at that time, as opposed to the Chur-^h of

Rome, led them to take up and maintain many opinions in regard

to Biblical questions, which were not only erroneous in point of

feet, but which were altogether unnecessary for the stability of their

position. Having renounced the dogma of an infallible church, it

was deemed necessary to maintain as a counterpoise, not only that

of an infallible Bible, but, as the necessary foundation of tliis, of a

Bible which had been handed down from the earliest ages to the

present time without the slightest altei^tion or change in its text.

The letters in which the Old Testament was written, were, it was

ssserted, the same as those in which the two tables of the law had
been wntten ; the vowel points and accents which accompanied

them had been given by divine inspiration ; and the words themselves

had not undergone the slightest change from the time they had
flawed from the pens of the respective writers. The Masoretic text

of the Oid Testament, therefore, as compared either with that of

the recently discovered Samaritan Pentateuch, or of the Septuagint,

or of the Vulgate, was alone the " Hebrew Verity," wherein the true

words of the sacred writers were to be found. Although many of

the Reformers, as well as learned Jews, had long seen that these

Assertions could not bfl made good, there bad been as yet no formal

controversy upon the subject. It was reserved for a learned and
acute Frenchman, Ludovicus Cappellus the younger, professor of

Hebrew at Saumur, to enter the field, and by a series of controver-

sial writings clfectually to dispel the illusions which had long

prevailed in many minds As early as 1622 or 1623, Cappellus had
submitted in manuscript to the elder Bujctorf a work on tlic modem
«rigin of the vowel points and accents, which he had been led to

undertake in consequence of the statements made by the Swiss pro-

fessor in his Tiberias, or Com-mcntary oil iiu Masnra, in which he
had controverted the views of Elias Levita on the late origin of the

TOints. Buxtorf saw the force of the arguments employed by
Lappellus, but counselled him not to publish his work, pointing out
the injury which it would do to the Protestant cause, and the advan-
tage which It would afford to Romish controversialists on the ques-

lion of the infallible accuracy of the text of Scripture. Cappellus,

however, was not to be deterred by fear of consequences. He sent

his MS. to Thomas Erpenius of Leydcn, the most learned Orientalist

of bis day, by whom it was published iii 1624, under the title

Arcanum Punciationis revclatuin, with a laudatory preface, but
without the author's name In tins work Cappellus adduced those

arguments and considerations which have satisfied most scholars

sHjce his day that the vowels and accents are the invention of the

Masoretes, and that they are not older th^u the fifth century of the

Christian era. It is worth noting that although the elder Buxtorf
Sved five years after the publication of the work, he made no public
reply to it, and it was not until 1648, nearly a quarter of a century
afterwards, that Buxtorf, junior, published his Tractalus de punc-
'arum t/rigine, antiquitate, et auihoritatf, opposUus Arcano pujicla-

'iimis reveUUo Ludmici Capptlli. In this treatise he endeavoured
to prove by copious citations from the rabbinical writers, and by
vrguments of various kinds, that the points, if not so ancient as the
^me of Moses, were at least as old as that of Ezra, and thus pos-

sessed the authority of divine inspiration. In the course of the
«ork he allowed himself frequently to employ contemptuous epithets
tswards Cappellus, such as ''innovator,*' "prophet," *'revealer,"

"a seer of visions," "dreams," tc. Cappellus was not the man
t* remam silent in such circumstances. He speedily prepared a
-eeond edition of his work, in which, besides replying to the argu-
soents of his opponent, and fortifying his position with new ones,

he retorted his contumelious epithets with interest. Owing to
various causes, however, among which may be mentioned the distrust
with which Cappellus was coming to be regarded on account of his
critical opinions among Protestants themselves, this second edition
lid not see the hght until thirty years after his death, when it was
published at Amsterdam in 16S5, in the edition of his collected
sorks. Besides this controversy, Buxtorf engaged in three others
jr.ih the same antagonist, on the subject of the integrity of the
Masoretic text of the Old Testament, on the antiquity of the pre-
sent Hebrew characters, and on the Lord's Supper. Into the details
of these, however, our space does not allow us to enter. In the two
former Buxtorf supnorted the untenable position that the text of
the Old Testament had been transmitted to us without any errors
or alteration, and that the present square or so-called Ch^ldee
rbaracters were coeval with the original composition of the various
'.'O'^U.i. Thefw vit^s were triumphantly refuted by his great oppo-

nent in his C'> itica Sacra, and in bis Diatriba de veris et arUiqim
Ebraiconim. Uteris, Besides the works which have been alrea-r/

mentioned in the course of this article, Buxtorf edited the grt.it

Lexicon Chaldaieum, Talmudicum, et Rahbinicwm, on which his
father had spent the labour of twenty years, and to the couipletio.i

of which he himself gave ten years of additional stii<ly,. .ind tho
great Hebrew Conccrdance, which his father had little more thau
begun. In addition to these, he published new editions of many of

his father's works, as well as others of his own, complete lists o\

which may be seen in the Alhtnce Raurtax, and other works enu.
merated at the close of the preceding article. (f-C.)

BUZZARD, a word derived from the Latin BuUo,
through the French Basard, and used in a general sense

for a large group of Diurnal Birds-of prey, which contains

among many others, the species usually known as the

Common Buzzard (Buteo vulgaris, Leach), though the

English epithet is now-a-days hardly applicable. The
name Buzzard, however, belongs quite as rightfully to the

birds called in books " Harriers," which form a distinct

subfamily of Falconida under the title Circince, and by it

one species, the Moor-Buzzard (Circus <er>iginosus), is stJl

known in such places as it inhabits. "Puttock" is also

another name used in some parts of the country, but per-

haps is ralher a synonym of the Kite (Milaus ictinus).

Though ornithological writers are almost unanimous in dis-

tinguishing the Buzzards as a group from the Eagles, the

grounds usually assigned for their separation are but slight,

and the diagnostic character that can be best trusted is

probably that in the former the bill is decurved from the

base, while in the latter it is for about a third of its length

straight. The head, too, in the Buzzards is short and
rqund, while in tho Eagles it is elongated. In a general

way Buzzards are smaller than Eagles, though there are

several exceptions to this statement, and have their plumage

more mottled. Furthermore, most if not all of the Buzrards,

about which anything of the kind is with certainly

known, assume their adult dress at the first moult, while

the Eagles take a longer time to reach maturity. The
Buzzards are fine-looking birds, but are slow and heavy of

flight, so that in the old days of falconry rhey were regarded

with infinite scorn, and hence in common English to call a

man " a buzzard " is to denounce hiin as stupid. Their

food consists of small mammals, young birds, reptiles,

amphibians, and insects,—particularly beetles,—and thus

they never could have been very injurious to the game-

preserver, though they have fallen under his ban, if

indeed they were not really his friends, but at he present

day they are so scarce that in this country their effect,

whatever it may be, is inappreciable. Buzzards are found

over the whole world with the exception of the Australian

region, and have been split into many genera by syste-

matists. In the British Islands we have two species, one

resident (the B. vulgaris already mentioned), and now
almost confined to a few wooded districts ; tho other the

Rough-legged Buzzard (Archibuteo lagopus), an irregular

winter-visitant, sometimqs arriving in large bands from the

north of Europe, and readily distinguishable from the

former by being feathered down to the toes. The Honey-

Buzzard (Pemis apivorus), a summer-visitor from the south,

and breeding, or attempting to breed, yearly in the New
Forest, does not come into the subfamily Buteonince, but is

probably the type of a distinct group, Pemin(e, of which

there are other examples in Africa and Asia. (a. n.)

BYNO, George (16G3-1733), Viscount Tonington, a
distinguished English admiral, was born at Wrothara,

Kent, and at the age of fifteen went to sea as a volun-

teer. After being several times advanced, he was in

1702 raised to the command of the " Nassau," a third rate,

and was at the taking and burning of the French fleet at

Vigo; and the next year he was made rear-admiral of the

red. In 1704 he served in the grand fleet sent to the

Mediterranean, under Sir Cloudesley Shovel, as rear-admiral
'
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of the red, and reduced Gibraltar. He was in the battle

of Malaga, which followed soon afterwards, and for his

wallantry in that action received the honour of kinghthood.

In 1718 he was made admiral aad commander-in-chief

of tha fleet, and was sent with a squadron into the

Mediterranean for the protection of Italy. This commission

he executed so well that the king made him a handsome
present, and sent him full powers to negotiate with the

princes and states of Italy, as there should be occasion.

He procured the emperor's troops free access into the

fortresses which still held out in Sicily, sailed afterwards

to Malta, and brought out the Sicilian galleys, and a ship

belonging to the Turkey Company. By his advice and

assistance the Germans retook the city of Messina in 1719,

and destroyed the ships which lay in the basin—an achieve-

ment which completed the ruin of the naval power of Spain.

The Spaniards being much distressed offered to quit Sicily
;

but the admiral declared that the troops should never be

BufTered to depart from the island till the king of Spain had

acceded to the quadruple alliance, and to his conduct it

was entirely owing that Sicily was subdued, and the king

forced to accept the terms prescribed him by the alliance.

On his return to England he was made rear-admiral

of Great Britain, a member of the privy council, Baron

Byng of Southill, in the county of Bedford, and Viscount

Torrington in Devonshire. He was also made one of the

Knights Companions of the Bath upon the revival of that

order in 1725. In 1727 George IL, on his accession to .the

crown, placed him at the head of naval affairs as first lord

of the Admiralty. He died January 15, 1733, in the

seventieth year ^f his age, and was buried at Southill, in

Bedfordshire.

BYNG, TuE Hon. John (1704-1757), British admiral,

fourth son of the subject of the preceding notice, entered

the navy at an early age, became captain in 1727, and
in 1745 was made rear-admiral of the red. In the year

1755 the British Government received intimation that the

French were fitting out a naval expedition in Toulon, and
it behoved them to attend to the defences of Gibraltar and
Minorca. Nothing, however, V(as done until the intentions

of the French were too apparent, and Byng was then en-

trusted with ten miserably equipped ships of war, and set

sail' from Spithead on the 7th April 1756. He put in at

Gibraltar to receive stores, and there learnt that the French
had made good their descent upon Minorca. On the 19th
May he camo in sight of St Philip's, still held by the British,

but failed to establish communications with the governor.

On the following day he engaged with the French fleet,

which was inferior in number of vessels, but vastly superior

in armament and equipment. There seems no doub • that

the division under Byng's charge did not second with
sufSciont eagerness the bold attack made by Admiral iVest.

Thp action was indecisive, and next morning Byng sailed

a military council, and it was resolved that, under the cir-

cumstances, it was hopeless to attempt anything further,"

Rud that .Minorca must be left to its fate. The fleet

returaed to Gibraltar. The indignation of the English at

tho transaction was intense, and the Government took
advantage of it to avert from themselves the charge of

incapacity. Byng was at once superseded and brought
home under arrest. A court-martial on his conduct sat

daring December 1756 and January 1767, and found that
the admiral had not done his utmost to relievo St PhOip's,
or to defeat the French fioet, though they fully acquitted
him of cowardice or treachery. The only punishment open
to them to inflict was that of death, and they passed their

sentence with the utmost leluctanco, coupling ;t with on
earnest recommendation to mercy. No attention was
paid to this or to other attompts to mitigate wJut was felt

to ho an nndnl}' Ecvere pooishmest for mora incapacity.

The unfortunate admiral was shot on the 14th March
1757.

BYNKERSHOEK, Coeneuus Van (1673-) T43), a dis-

tinguished Dutch jurist, was born at Middleburg in Zeeland.

In the prosecution of his legal studies, and while holding

the offices first of member and afterwards of president ut

the supreme court, he found the common law of his country

so defective as to be nearly useless for practical purposes.

This abuse he resolved to reform, and took as the basis of

a new system the principles of the ancient Koman law^

His works are very voluminous. The' most important of

them are the Observationes Juris Romani, published in 1 7 1 f),

of which a continuation in four books appeared in 1733
,

the treatise, De Domimo Maris, published in 1721 ; and
the QiKBStiones Juris Pubtici,fnh\\s\ied in 1737. Complete
editions of his works were published' after his death ; one

in fobo at Geneva in 1761, and another in two volumes

folio at Leyden in 1766.

BYROM, John (1691-1763), a poet and miscellaneous

writer, was born at KersaU-, near Manchester, and educated

at Trinity College, Cambridge. His first poetical essay, the

well-known Colin and Phasbe, appeared in the Spectator,

No. 603. After leaving the university he studied medicine

at MontpeUier, and became a convert to the mystical

theology of Bourignon and Boehme. He was elected a
member of the Royal Society in 1723. Having reduced

himself to narrow circumstances by a precipitate marriage,

he supported himself by teaching a new method of short-

hand writing, of his own invention, till he succeeded to an

estate on the death of an elder brother. He was a man of

lively wit, of which, as opportunity offered, he gave nian^

specimens. A collection of his miscellaneous poems was
printed at Manchester, in two vols. 8vo, 1773, and reprinted

at Leeds in 1814, with a life of Byrom by an anonymous
writer. Byrom's Private Journal atul Correspondence have

appeared among the publications of the Chetham Society

(vols, xxxiv. and xliv.)

BYRON, George Noel Gordon Byron, Lord (1783-

1824). The portrait of the most remarkable figure in the

literature of this century is still too often made up on the

principle of putting in all the shadows and leaving out all

the Lights. Not only the facts of his own life, but even the

records and traditions of his ancestry, are partially selected

in this way. It is true, no doubt, that a man's immediate

ancestors must be supposed to have most influence on his

character, and that Byron's immediate ancestors were far

from being quiet, respectable people. His father. Captain

Byron, was a profligate oSicer, whose first wife was a divorced

lady with whom he had eloped to France, wno married a

second time only to find the means for paying his debts,

and who left his wife as soon as her fortune was exiausted,

His mother, Catherine Gordon, heiress of Gigbt in Aber-

deenshire, was a fitful and passionate woman, who knew no
stable halting-place between the extremes of indulgent

fondness and vindictive disfavour. His grand-uncle, whom
he succeeded in the title, had killed his neighbour atd
relative, Mr Chaworth, in a drunken brawl, had been tried

before the House of Lords on the charge of murder and
acquitted, but had been so wrcught upon by remorse and
the sense of public opprobrium, that ho shut limself up at

Newstcad, let the place go to ruin, and acquired such o bad
repute by his solitary excesses that he was Lnown as the
" wicked Lord Byron." Even in this \^•ild ancestry it is

easy to detect the corruption of good things. lu other parts

of the family lino the nobler elements are seen running clear

and pare. The poet's grandfather. Admiral Byron, " Foul-

weather Jack," who had as little rest on sea as the poet oo
land, had the virtues without the \-ices of the race. Farther

down tho family tree we find the Byrous distinguishing

them»9ive3 in the field. Seven brothers fought in ths
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battle of Bdgehill. None of the family would seem to have

hi en stirred by the poetic impulse in the brightest period

of English song, but later on, under Charles II., there was

a Lord Byron who patronized literature, and himself wrote

some verses in which he professed

—

" My whole ambition only doth extend

To gain the name of Stedman's faithful friend."

Sir Egerton Brydges, however, has found a poetic antes-

try for Syron by connecting the Byrons of the 17th century

with tha family of Sydney.

The poverty into which Byron was born, and from which

his accession to high rank did not free him, had much to

«io in determining his future career. That he would have

written verses in whatever circumstances he had been born

we may safely believe ; but if he had been born in affluence

we may bo certain that, with his impressionable disposition,

he would never have been the poet of the fievolution—the

most powerful eipoEient of the modern spirit. By the time

of his birth (at IloUes Street, London, January 22, 1788),

his father had " squandered the lands o' Gight awa," and

his mother was on her way back from the Continent with

a small remnant of her wrecked fortune. Mrs Byron took

up her residence in Aberdeen ; and her " lame brat," as she

called him in her fits, was sent for a year to a private

school at 5s. a quarter, and afterwards to the grammar
school of the town. Many little stories are told of the boy's

affectionate, gratitude and venturesome chivalry, as well as

of his exacting and passionate temper. The sisters Gray,

who were his successive nurses, found him tractable enough
under kind treatment. His mother, whose notions of

discipline consisted in hurling things at bim when he was

disobedient, had no authority over him , he met her vio-

lence sometimes with euUen resistance, sometimes with

defiant mockery ; and ones, he tells us, they had to wrench

from him a knife which he was raising to his breast. At
school he passed from the first to the fourth class, but with

Jl his ambition to excel he was too self-willed to lake

kindly to prescribed tasks, too emotional for dry intelleclual

work ; and he probably learned more from Mary Gray, who
iaught him the Psalms and the Bible, than he did from his

schoolmaster. Before he left Aberdeen, .which he did on

the death of his grand-uncle and his accession to the peerage

in May 1798, he gave a remarkable proof of the precocious

intensity of his affections by falling in love v/ith his cousin

.Mary Duff. So strong a hold did this passion take of him,

that six years afterwards he nearly went into convulsions

on hearing of her marriage.

When Byron's name was first called in school with the

prefix "Dominus," the tradition is that he burst into tears,

—

from pride, M. Taine conjectures,—from pain at the gulf

thus placed between him and his school-fellows, the Counters
GuicciolL Soon after, his mother, who had frequently

taken advice for the cure of his lame foot, went with him
to Nottingham, and placed him under the cure of an empiric,

who tortured him to no purpose. The torture was renewed
under the advice of a Ijondon physician at Dr Glennie's

school at Dulwich, at which he was entered in the summer
of 1 799 , and at last the foot, as he wrote to his old Scotch

nurse, waa so far restored that ho' was able to put on a
common boot He was two years with Dr Glennie, and
though he made little progress in his classical studies, he

had the run of his master's library, and added greatly to his

general information. Before he left for Harrow he had
contracted another passion for his cousin Margaret Parker,

eo intense that he could not sleep nor eat when he was
icoking forward to meeting her. He went to Harrow in

1801, "a wild northern colt," as the head-master said of

liim, very much behind his ags m Latin and Greek. This

deficiency he never quite overcame, though •« worked
unough to get into the same form with boys of hi£ own sgc.

j

Antiquarian studies never had any charm for him. But
though, according to his own account, he. was always,

cncketing, rebelling, and getting into mischief, his brain was
not idle. Partly to keep up his school repute for " general
.inforination," he read every history he could lay hands on,
and not without system either, for he set himself deliberately

to know something about every country. He also went
through all the British classics, both in Johnson and in

Anderson, and most of the living poets. Few boys le(t

Harrow wit£i such a store of useful learning. Many
anecdotes are told of the warmth of his friendships at

Harrow, and his chivalry in defending his juniors. In the
vacation of 1803 he again fell in love—this time more
seriously—with Miss Chaworth, whose grandfather " the

wicked Lord Byron" had killed. In the melancholy
moods of his after life her rejection of him was often a
subject of passionate regret

Byron's residence at Cambridge (Trinity College, 1805
to 1808, with interval of a year) added little to his know-
ledge of academical learning. _ The arts in which be
qualified himself to graduate were sw^mming, riding,

fencing, boxing, drinking, gammg, and the other occupa-

tions of idle undergraduates. When he went up to

Cambridge he was wretched, he -tells us, partly jliom

leaving Harrow, partly " from some private domestic

circumstances of different kinds," chiefly, it may be

presumed, the want of money ; but his friend' Scrope

Davies lent him large sums, and he lived with a ceitain

reckless happiness which had a great deal more to do with

bis moodiness and melancholy than the libertine excesses

with which he is popularly credited. -^Much -more

important than his residence in Cambridge, as bearing on,

his mental development, was his year's residence at South-

well From that happy period, which saw the serious

dawn of his genius, M. Taine has picked out only the

unhappy violent quarrel fwith his mother, which was the

cause oi" its termination. His intimacy with the Pigotts,

and the expansion of his poetic impulses under their

genial encouragement, are much more worthy of notice than

this culmination of miserable bickerings which he was now
strong enough to laugh at, when the domestic storm "was

over. He had scribbled many verses at Harrow, but had

been too shy to show them to his royslering friends ; and

•now finding for the first time an admiring audience, he put

forth his powers in earnest, as he could do only under the

influence of love or defiance. The result came before the

public in the Bourt of Idleness, published by Ridge of

Newark in March 1807.' The poems in that collection

have something of the insipidity of the circumstances that

gave them birth, but the fact of publication bound him to

his vocation to a degree of which he was not at all aware.

Hitherto his ambition had pomted towards politics as his

natural field, and he said as much in the Somewhat dis-

dainful preface to liis poems. Putting his ambition into

verse, he characteristically compared himself to a slumbering

volcano, and longed to burst on the world as a Fox or a

ChathanL But the Hours of Idleness decided his career

for him. When he went back to Trinity (College he could

not help eagerly watching their effect Again and again ho

wrote to the friendly Miss Pigott to hear how they were

succeeding. He was prepared for defeat, he said, and he

promised to UJte vengeance on adverse critics. He wa-i

made a new man: by the publication ; he had tasted public

applause and hungered for more of it It was then that

he carefully examined himself, and took stock of his

acquirements in the very remarkable document dated

' He had previously printed a volome for prirat* circulation, and it

is charactcrictic cf his docility, nndet gentle inflncDces, that ha burnt

the first impreaaion when Mr" Bccher rebuked him for th* too warm

colouiing of one of the pot^nu.
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November 30, J 807, to which we are loaebtod for our

kaowledge of the extent of his studies. In the midst of

his rollicking set at Cambridge he was secretly girding up

his loins, and collecting his powers to make a grand

struggle for fame. Perhaps no poet was ever drawn out so

directly by the thirst for public honour ; no poet ever

appealed so directly to the public eye and heart. He
launched himself bodily before the world, almost ravenous

(|for sympathy and homage.

It is generally said that but for the savage attack of

the Edinburgh Review in the spring of 1808 Byron might

never have returned to poetry. But the fact is that the

eview did not appear till a year after the publication of

'Hours of Idleness, and in the interval Byron, for all his

farewell to poetry, was " scribbling," as he called it, more
furiously than ever. " I have written," he wrote to Miss

Pigott, SIX months before the Edinburgh attack, "214
pages of a novel ; one poem of 380 lines, to be published

(without my name) in a few weeks with notes; 500
lines of Bosworth Field, and 250 lines of another poem
ID rhyme, besides half a dozen smaller pieces. The poem
to be published is a satire." This satire was the poem
which he afterwards converted into a reply to the

Edinburgh Review. He anticipated censure, and fore armed
himself—always as eager to defy reproof as he was to win
applause. Apparently he put off publishing his satire till

all his critics should have had their say, and he should

know clearly where to hit. When the attack came it

wounded him bitterly; but a friend who called on him at

the time thought from the fierce light in his eye that he

had received a challenge. He was in no hurry to publish
;

be worked at leisure, with a confident consciousness of

his powers, and English Bards and Scotch Revietvers did not

make its appearance till the spring of 1809. When it did

appear the authorship was soon discovered, and it was the

talk of the town. To us who look back upon it dispassion-

ately, and compare its somewhat heavy and mechanical

couplets with the exquisite lightness and fitting-point of

its antitype the Dunnad, the satire appears to possess no
great force , but the personalities told at the time, when
there was a vague unrest in the literary world at the out-

spoken severity and sometimes truculent mahce of the

Scotch review, and the injured poet had his revenge in a

general acknowledgment that the objects of his wrath
deservid castigation, and that the lash was well laid on.

Soon after the pubhcation of his satire, Byron, in June
1809, left for his travels on the Continent ; and one would
hive expected that the young lord, with the wreath of

triumph still fresh on his head after his first hterary

battle, would have gone on his journey with satisfaction

ind hopeful curiosity. He sailed in deep dejection, with

all the biltern^.<!3 of a man who feel.s himself friendless and
solitary, and he returned after two years' wandering in

Spain, Albania, Greece. Turkey, and Asia Minor, sadder
than before. Why was this) Those who identify hmi
with his own Cliilde Harold, are ready with the answer
that he bad lived a life of di.ssolute pleasure, and was
already, at the age of twenty-one. experiencing the pains
of satiety and exhaustion. I?ut this is not borne out by
such scanty light as he and his friends have thrown on his

life at this period. He himself always protested, both in

public and private, against being identified with Childe
Harold Childe Harold's manor was an old monastic
residence, he left his country in bitter sadness; in the
original MS. his name was Childe Eurun , he left behind
tiun a mother and a sister , and he passed through the
dcencs of Byron's travels. But there the resemblance ends.

The resemblance is really confined, as the author alleged,

•.o local dctaUs. There is no reason to disbelieve what the
avithor affirmed, that Childe Harold wa.^ a purely fictitious

character, " introduced for the sake of giving some conne*
tion to the piece." To make him what he intended—"a
modern Timon, perhaps a poetical Zeluco,"—the poet drew,
no doubt, upon his own gloomier moods ; he felt occasionally

as he makes Harold feel habitually, but the procesf ^roa

much more dramatic than the world, in spite of his pro-

tests, took for granted. Byron, with all his bitter moods
of forlorn despondency, was too susceptible a spirit to
" stalk in joyless reverie " through the south of Europe, as

his letters home testify. And we know that his picture of

the Bacchanalian feasts in the monastery, with " Paphiaa
girls," and " flatterers and parasites," is not at all lik»

what actually occurred at Newstead Abbey. There ware

,

no "laughing dames " there, except the domestics, and the

flatterers and parasites were his bosom friends whom he
loved with a romantic ardour. They held "high jinks"
there as any young men might have done, masqueraded
about in monkish habits to be in whimsical coiifurmity

with the place, practised pistol-shooting in the old hall,

had a wolf and a bear chained at the entrance, had the

garden dug up in search of concealed treasure, found a
ekall there, had it made into a cup, and passed this cup
round after dinner, with the conceit that their mouths did

it less tarm than the worms, and that when its wit had

ceased to sparkle, it had better be filled with Burgundy t«

make other wits sparkle than lie rotting in the earth.

Byron himself was too poor, as Moore has remarked, to

keep a harem, had such been his wish. He is known to

have had a romantic passion for a girl who used to travel

with him in England in boy's clothes ; but whoever thinks

he was satiated with this poor creature's devotion to him
should read the concluding stanzas of the second canto o£

Childe Harold, where the poet speaks ia his own person,

and laments her death in language utterly out of keeping

with the dark unfeeling mood of his "modern Timou."

One can then understand why he should have said that
" he would not for worlds be a man like his hero." There

is really very httle of the personage Childe Harold in the

poem , the poet simply has him by his side as a connecting

link, while he descnbes the scenes through which he passed.

In the two last cantos, indeed, Byron, angry that the

public had identified him with Childe Harold, and then

more defiant of public opinion, hardly cared to keep up

the separation between his own character and the pilgrim's ,

and in the last canto he avowedly makes them coalesce.

To look for the causes of moodiness and melancholy in

material circumstances is a very foolish quest ; but we may
be certain that insufficiency of this world's money, and the

daily vexations and insults to which his rank wa.'^ thereby

exposed, had- much more to do with Byron's youthful gloom

than satiety of this world's pleasures. His embarrassed

finances, and the impossibility of securing the respect due
to his title, formed a constant source of annoyance, put his

whole system into a morbid condition, in which every little

slight and repulse festered and rankled with exaggerated

virulence. From the daily humiliations and impertinences

to which his false position exposed him, aggravated by his

jealous and suspicious irritability, he may have turned

sometimes to Childe Harold's consolations—" the harlot

and the bowl," but his nature prompted him rather to

forget his vexations in purer and worthier objects Unfor-

tunately for him, such impetuous and passionate a'ffections

as his could rarely find the response for which he craved.

In those few cases where devotion was repaid with devotion,

the warmth of his gratitude was unbounded ; he loaded

poor Thyrza's memory with caresses, careless of what thfi

world might say, remembering only that the poor girl clung

to him with unselfish love ; and he returned his sister's

tender regard with an ardour and constancy that shewed

how highly he prized and bow eagerly ho rociprocaled
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s.HcefB aifection. Circumstances that woufd have fallen

liL'htly on a leas sensitive man preyed upon his self-

torturing spirit In his dejection he had taken pleasure in

the romantic notion of collecting the' portraits of his

friends, and one of. them refused to sit on the ground that

he could not afford it. Another friend, invited to say

good-bye, excused himself on the ground that he had to go

shopping with his mother. Another prop on wlich he

leaned also precipitated him into the Slough of Despond.

His ambition pointed to political distmction, and having

given fair youthful proof of the power he felt to be in him,

his pride taught him to look for a warm welcome from his

party chiefs when he came of age, but on the contrary,

there was a haggle over bis admission. Lord Carlisle held

coldly aloof, and he had to wait with savage indignation

till the marriage certificate of his grandfather was fished

up in Cornwall before he could take his seat. This cold

but perfectly correct and formal indifference added another

pang to the bitterness with which he took leave of his

country. VVhen after two years' absence he returned, still

dogged by impecuniosity and the incivilities, real and

imagined, that follow in its train, he " found fresh cause to

roam." Nursed as he had been in superstitions, he could

hardly keep from crj-ing out that the stars had combined

against him, when in the months following his return

friend after friend went to the grave. Matthews was

drowned in the Cam ; Wingfield died of fever at Coimbra
;

and he beard of both deaths on the same day. His mother

died in the same month, and in spito of all their quarrels,

be felt the bereavement bitterly.

But the death which most deeply wounded liim came
later. Nothing ever racked him with sharper anguish than

the death of her whom be mourned under the name of

Thyrza. To know the bitterness of his struggle with this

•orrow, we have only to look at what he wrote on the day
that the news reached him (October 1 1, 1811) ; some of his

wildest and most fiercely misanthropical verse, as well as

Biime of his sweetest and saddest, belongs to that blackest

of dates in his calendar. It is time that something were

done to trace this attachment, which has been strangely

overlooked by the essayists and biographers, because it

furnishes an important clue to Byron's character, and is,

indeed, of hardly less importance than his later attachment

to the Countess GuicciolL Mr John Morley, in an essay

which ought to be read by everybody who wishes to form
a clear idea of Byron's poetry as a revolutionary force

in itself and an index to the movement of the time,

remarks upon the respect which Byron, with all his raillery

of the married state in modern society, still shows for the

domestic idea. It is against the artificial union, the

marriage of convenience, that Byron's raillery is directed
;

he always upholds singleness of attachment as an ideal,

however cynically or mournfully he laments its infroquence,

and points with laughter or with tears at the way in which
it is crossed and cut short by circumstances when it does
exist. Byron is not a railer against matrimony, except as

ft counterfeit of the natural union of hearts. Hia attach-

ment to Thyrza shows that in ihia, as in other matters, he
was transparently sincere. It is commonly taken for

granted that his youth before, and, indeed, after his marriage
with Miss Milbanke, was a featureless level of promiscuous
debauchery; but those who look more narrowly into the
facts cannot fail to see that, whatever may have been the
number of his " light of loves,"—his fugitive passions were
innumerable,—and however often he may have lapsed into
vulgar rakery in bitter despair or reckless wantonness, he
was always pining for some constant love, and cursing the
fate that had denied it to him. This purer sentiment was
always enshrined in his heart of heart, from his boyhood to

the end of his days. Who Thyrza was c4n probably never

be Known, but in trying to couNcy luc impiession tVat she

was merely imaginary, probably with the intention of

shielding his friend's memory, by declaring him innocent of

a relationship unsanctioned by society. Moors really did

Byron an injustice. The poor girl, whoever she was, and
however much she was deified after her death by his

imagination, would really seem to have been his grand
passion. Her "dear sacred name" his hand, he says years
afterwards, would have trembled to write ; he wished it to
" rest ever unrevealed; " and when he was questioned by
the Countess Guiccioli, he was deeply agitated, and begged
her not to recur to the subject. We find him in his

Journal, with her in his memory, writing with contempt of

the amours of some of his acquaintances, and scoffing at

the idea of their applying the name of love to favours that

could be purchased. She is the presiding genius of his

series of Eastern Tales ; he has recorded -the fact that

when he drew the portrait of Zuleika his whole soul was
full of her memory, and her image was again before him
when he described the relationship between Zara and the

disguised Gulnaro. Conrad, with all his conscious villany,

had one redeeming passion—" love unchangeable, un-

changed." The Giaour, too, loved but one ; he learnt that

lesson, he said, from the birds ; he despised " the fool stilt

prone to range," and "envied not his varied joys." All

these portraitures of single-hearted devotion are tributes to

the memory of Thyrza, the " more than friend," com-
memorated in the second canto of ChUde Harold. Medora'a

song in the Corsair, " Deep in my soul that tender secret

dwells," though not flawless as a lyric, is one of his most
beautiful expressions of- this mournful sentiment in a
subdued key. ^Vllen we realize how bitterly he lamented

her death, and how he could not even bear to write her

name, there seems some reason for believing that the

mysterious object of Manfred's love and remorse is another

of the forma that she took in his imagination. Whoever
cares to look into the matter will find many little corrobora-

tive particulars. It is quite in keeping with the morbid
self-accusing tendency, the exaggerated moral sensibility,

which Byron showed all his life through, that he should

have been consumed with remorse at a recollection which
colder-hearted men of the world bear about with them
every day without a pang.

For some months after his return to England, Byron
lived at Newstead very unhappily. He wrote that he was
growing nervous, " really, wretchedly, ridiculously, fine-

ladically nervous." He could not arrange his thoughts ; he

feared his brain was giving way, and it would end in

madness. He felt at times a strange tendency to mirth.

Sometimes he thought of seeking relief in a warfare against

society, and he besought one of his friends, when he heard

of his deepening crimes, to remember the cause. The
inconsistency between this hunger for sympathy and the

reckless ferocity of the resolution, ohows ho\v distempered

his mind was by care and sorrow, " like sweet bells

jangled, harsh, and out of tune." At other times he thought

more soberly of parliament as a diversion. All his life

through, however, " most of his convulsions ended in

verse." He found occupation in correcting the proof-

sheets of Ckilde Harold. He went up to London, not to

plunge into a lawless and pitiless course of crime, but to

enter upon a political career. He spoke two or three

times in the House of Lords on the House-Breaker's Bill,

and a petition for Roman Catholic Emancipation, but the

publication of Childe Harold put. an end at once to

his parliamentary ambitions. " When Childe Harold was
published," he says, " nobody thought of my prose after-

wards, nor indeed did L"
It has often been asked, what was the cause of the

instantaneous and wide spread popularity of CkiUe HirolJ,
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which Byron himself so well expresocd in the saying, "I
awoke one morning and found myself fattens." Chief

among the secondary causes was the warm sympathy
between the poet and his readers, the direct interest of his

theme for. the time. In the spring of 1812 England was
in the very crisis of a struggle for existence. It was just

before Napoleon set out for Moscow. An English army
was standing on the defensive in Portugal, with difficulty

holding its own ; the nation was tremblmg for its safety.

The dreaded Bonaparte's next movement was uncertain : it

was feared that it might be against our own shores.

Rumour was busy with alarms. A.11 through the country

men were arming and drilling for self-defence. The
heart of England was beating high with patriotic resolution.

What were our poets doing in the midst of all this 1

Scott, then at the head of the tuneful brotherhood in

popular favour, was celebrating the exploits of William of

Deloraine and Marmion. Coleridge's Christabel was lying

in mamiscript. His poetic power was, as he said himself,
" in a state of suspended animation." Southey was
floundering in the dim sea of Hindu mythology. Rogers
was content with his Pleasures of Memory. Wordsworth
took a certain meditative interest in public affairs, but his

poems, " dedicated to liberty," though fine as compositions,

have not the fire and sinew, the ardent directness of

popular verse. In the earlier stages of the war Campbell
had electrified the country with his heart-stirring songs;
but by 1812 he had retired from the post of Tyrtaeus to be-

come the poet of Gertrnde of Wyoming. Moore confined

himself to political squibs and wanton little lays for the
boudoir. It was no wonder that, when at last a poet did

appear whose impulses were not merely literary, who felt

in what century he was living, whose artistic creations were
throbbing with the life of his own age, a crowd at once
gathered to hear the new singer. There was not a parish

of Great Britain in which there was not some household
that had a direct personal interest in the scene of the
pilgrim's travels—"some friend, some brother there." The
•ffect was not confined to England ; Byron at once had all

Europe as his audience, because he spoke to them on a
theme in which they were all deeply concerned. He spoke
to them, too, in language which was not merely a naked
expression of their most intense feelings ; the spell by
which he held them was all tho stronger that he lifted

them with the irresistible power of his song above the
pas.^iiig anxieties of the moment. Loose and rambhng as
Childe Harold is, it yet had for the time an unconscious
art ; it entered tho absorbing tumult of a hot and feverish

struggle, and opened a way in the dark clouds gathering
over the combatants through which tjiey could see the
blue vault and the shining stars. If the young poet had
only thrown himself forward to ridicule the vanity of their

struggles, he would most certainly have been spumed
aside in the heat of the fight with anger and contempt

;

but he was far from being a heartless cynic ; his sympathy
with the Spanish peasant, his worship of the scenic won-
ders of the country, his admiration of the heroism of the
women, his ardent battle-cry of freedom, burst through
his thin pretence of cynicism. Tho pulse of heroism

—

heroism conscious of the worst that could happen, and
undismayed by the prospect—beat beneath the garb of
the cynic. It may have been by unconscious art, but it

was not without dramatic propriety, that Byron turned in
his second canto from the battlefields of Spain and the
tremendous figure of war

—

" With blood-red trosscs deepening in tho sun.
And death-shot glowing in his fiery liands,-"

«• August Athena," " ancient of days," and the " vanished
hero's lofty mound." In that terrible time of change, when

every state in Europe was snaken to its foundation, thert

was a profound meaning in pbcing before men's eyes the

departed greatness of Greece ; it rounded off the troublea

scene with dramatic propriety. Even the mournful
scepticism of Childe. Harold was not resented at a time
when it lay at the root of every heart to ask, Is there a

God in heaven to see such desolation, and withhold His
hand 3

The attention of the public once caught by his sympathy
with them, it was rivetted by the theatrical fascm.Tlion of

the character of the pilgrim, whom they persisted in

identifying with himself. Young, a man of genius, a lord,

and unhappy—unhappy with a sorrow that could not be
repressed,—here was a mystery over which speculation could

never tire. On Byron himself the first effect of his fame
was almost to endanger his poetic gift. He became
acquainted with Moore, and went into the fashionable world

as a "lion." He had never been in " society" before, and
he took to gay life with all the impressionable facility ot

his character. He was even caught one evening by Mi
Dallas in full court dress, and though he repented and did

not go, this contemplated breach of his democratic
principles, in gratitude for some kind words from the

regent, shows how ductile his character was, and how easily

he might have been lost to serious poetry if circumstajice*

had not in his youth excluded him from the society of his

rank. His docility under new influences was shown ik

the frank way in which he retracted hard saying after

hard saying of his English Bards, and in the fact that

though he was sufficiently scornful of the gay world to

write the Waltz (M\Z), he strenously denied the authorship.

Yet he soon began to tire of fashionable gaieties and t«

long for solitude.

Byron's poetic power did not advance in strength during

the four years of his connection with high life. Ashe h.id

been led to employ the Spenserian stanza by Campbell's

Gertrude of Wyoming, which reached his hands just as he

was setting out on his travels, be began now to try tbe

metres in which .Scott had made his fame. He produced

in rapid succession the Giaour (May 1813), ibe Bnde of
Abydos (December 1813), Corsair (Jajiuary 181'!), Lam
(August 1814), iSifj;^ o/ComhM (January 1816), Parxtina

(February 1810). The best of these is the first ; but thef

were received with an enthusiasm which ro.se higher ana

higher with each successive publication. It is quite clear

that it was against his intention that be had been identified

with Childe Harold, but it is equally clear that though th<

self-restrained, stern, dark-browed heroes are personifica

tions of only one side of his character, one series of moode,

and are as unlike as possible to the complete Byron, he wan
not unwilling that they should be accepted as ty|ie6 of

himself. There was another reason for this than a morbid

desire to represent himself as worse than he really was
All BjTon's friends from his boyhood upwards declare biM
to have been of a very shy disposition. Never having been

in the fashionable world before the spring of 1812, he wss
far from being at his ease in it ; and he masked his shyness

under a haughty and resen'ed manner. How severe a

restraint this was on his natural manner may be inferred

from the delight with which he escaped from it in the

society of his boon companions. It galled his vanity to be
thus constrained by people for whom he had no great

respect, and it is impossible to help conjecturing that he

courted identification with his silent heroes, with their

"vital scorn of all," and " chilling mj-stery of mien," in order

to supply a romantic explanation of a reserve which was

really due to unconquerable shjTiess. The influence of

personal vanity on Lord Byron's actions, counterbalanced

as it was and concealed by an equal warmth of generous
feeling, is oil but incredible. _ It was part of that amaaiiig

I
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eensitireness Us tne impressions of the present which was

the secret of much of the weakness of his character a;id

much of the power of his poetry.

In November 1813 Byron proposed for the hand of Miss

Milbanke, only daughter of Sir Ralph Milbanke, a wealthy

oaronet, and granddaughter and heiress of Lord Wentworth,

"an eligible party," he owned in a letter to Moore, though

lie " did not address her with these views." His suit was

rejected, but she expressed a desire to correspond with him.

la September 1814 he made another proposal, which was

accepted, and the marriage took place on January 2, 1815.

Ou 10th December a daughter, named Augusta Ida, was

born. On 15th January 1816 Lady Byron left her

husband's house in London on a visit to her father at

Kirkby Mallory. On the way she wrote an affectionate

letter to Byron, beginning " Dear Duck," and signed " Your
Pippin." A few days after he heard from her father that

she had resolved never to return to him, and this intelli-

gence was soon confirmed by a letter from herself. In the

course of nest month a formal deed of separation was

dmwn up and signed. This is Moore's account of the affair.

Lidy Byron's account, published on the appearance of

Moore's Life, differs chiefly as regards the part taken by
lier parents in bringing about the separation. Byron
suspected her mother's influence. Lady Byron took the

whole responsibility on herself. Before she left town she

thought Byron mad, and consulted Dr Baillia. Dr Baillie

persuaded her that this was an illusion. She then told her

;tareots that she desired a separation. The grounds on
which she desired this were submitted by her mother to

Df Lushington, who wrote that they justified a separation,

but advised a reconciliation. Then Lady Byron had an
interview with Dr Lushington, and communicated certain

facts, after which he declared a reconciliation impossible.

A celebrated living authoress, who was slightly acquainted
with Lady Byron, has, it is well known, made a definite

statement on this subject, implicating a member of Lord
Byron's own family. It is enough, however, to say that

there is no evidence in support of the statement, and that

It is virtually contradicted by Lady Byron's own behaviour,

as she remained on intimate terms with the relative referred

to after the separation from her husband.

The real causes of the separation between Byron and his

wife must always remain more or less matter of debate, no
absolute proof being possible, and disputants reasoning on
the presumptions according to temperament and preposses-

sion. Byron's own statement that " the causes were too simple
ever to be found out," probably comes nearest the truth.

That their tempers were incompatible, that without treating

her with deliberate cruelty he tried her forbearance in

many ways, and behaved as no husband ought to do, that

for her own happiness she had every reason to demand a
separation, will readily be believed. After bis marriage
a huge accumulation of debtors began to press their claims

;

no less than nine executions were put in force in his

house during the year , and Byron, under the indignities

to which he had daily to submit, acted with an insane
violence which might have justified any woman in believ-

ing that she was not safe under the same roof with him.
It would have required a very peculiar temper to be com-
patible with his under the circumstances. A placid, good-
tempered woman, with strong good sense, and a boundless
affection, which could forget and forgive his most unreason-
able outbreaks, might have lived with him happily enough,
finding in his sunny moods of playfulness and endearment
ample compensation for his fits of gloominess and violence.

But Lady Byron was very far from being a woman of that
mould. A wife who could coldly ask Byron " when he
meant to give up his had habit of making verses," possessed
a terrible power of annoying such a man ; her perfect self-

command and imperturbable outwaru serenity, her power
of never forgetting an injury and taking revenge with
angelic sweetness and apparent innocence of vindictive

intention, must have been maddening. The serene way in

which she clung to and promoted the maid, Mrs Clermont,
in the face of Byron's mtolerable dislike to the woman,
%vas gall and wormwood to him. An even-tempered man
might have lived with such a person comfortably on terms
of mutual politeness ; but for a haughty-tempered, violent,

fitful, moody man it would have been impossible to %id
a more incompatible partner.

Why, at the time of the separation, did not the public
look upon Byron and his wife as simply an ill-assorted pair

who could not agree, and were better to separate } From
the first it was rumoured that Lady Byron refused to tell

the cause of their separation, whence the pubUc naturally

inferred that it must be too terrible to be revealed, and
busied themselves inventing and circulating crimes of

suitable magnitude. Retribution fell upon Byron for his

identifying himself with crimestameJ buccaneers. The
publication, by an indiscreet friend, of his FareweU to

Lady Byron, and the verses entitled A SketcJi, let loose

the flood-gates of popular indignation in the press. On
the Farewell indeed, there was some difference of

opinion. A lady correspondent of the Courier decbred that
" if her husband had bidden her such a farewell she could

not have helped running into his arms and being reconciled

immediately." If Lady Byron had been such a woman

—

we have no right to blame her because she was not—the

separation, in all probability, would never have taken place.

The vast majority in English society resented the publica-

tion of the FareweU as au unwortl.y attempt to put his wifa

in the wrong, by holding up her unforgiving temper for

public reprobation. We now know that the Farewell

was written in all sincerity and bitterness of heart, with

the tears falling on the paper as he wrote, and that it was
published by the indiscreet zeal of a friend to whom he

had sent the verses. The fierce attack upon Mrs Clermont
in the Sketch was universally condemned as unmanly.

The two poems arc chiefly interesting now as showing the

poet's ungovernable incontinence, his passionate craving for

sympathy, and the utter distemper of his mind in the

bewilderment of misfortune.

Byron took final leave of England in April 1816. From
that date the external events of his life, down to his

memorable interference in the cause of Greek independence

present comparatively little variety, andcxcite comparatively

little interest Nothing occurred after this to give a new
turn or a new colour to his poetic career ; the powerful

influences which had conspired to torture music out of hira

were modified by the lapse of time, but very little, if at all,

by the incidents of his life. The bitter feelings with

which he left England, the angry sense of injustice and

spirit of proud and revengeful defiance, alternating

hysterically with humble self-reproach and generous forgive-

ness, passed into lighter lorms, but they never ceased to

rankle. Like Manfred, he asked in vain for oblivion.

In the thick of his troubles, before leaving England,

Byron conceived that he had never been " in a situation so

completely uprooting of present pleasure, or rational life

for the future." But his going abroad was really a most

fortunate step both for his happiness and for the exercise

of his genius. Abroad he consented to the sale of Newstead,

and his income enabled him to live without being subject

to the constant indignities which were such a torture to

him at home. There also he found the solitude which he

had always desired. " Society," he wrote in a letter to

Moore, "as now constituted, is /a<a/ to all great original

undertakings of every kind," and in his case certainly this

was true. His first place cf residence abroad was Diodati,
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a villa in the neighbourhood of Geneva. He spent the

summer there, making two excursions to Switzerland,—one

with Hobhouse, a shorter one with Shelley, who also was

living at Geneva pt the time. His travels through Flanders

past the field of Waterloo appear in the third canto of

Childe Harold {M^ay to July 1816); the idea of writing

Manfred on his way to Geneva (begun September 1816,

finished February 1817) occurred to him on the Jungfrau,

where the scene IS laid In November 1816 he removed
to Venice, and lived there, with the exception of short

visits to Fcrrara and Rome, till December 1819, writing

fourth canto of Childe Harold (June 1817), Beppo
(October 1817), Ode to Kc»ic« (July 1818), first canto of

Don Juan (September 1818). Mazeppa (October 1818),

second canto of Don Juan (December 1818), third and

fourth cantos (finished November 18)9). The bare

catalogue of his literary work shows that the reports of the

debauchery in which Le lived at Venice, and from which

he 13 said to have been rescued by the Countess Guiccioli,

must be taken with a qualification His acquaintance with

this lady began in April 1819, and a mutual attachment

sprang up at once In December 1819 he removed to

Ravenna In the following month the Countess Guiccioli,

having separated from her husband, occupied, under her

father Count Gamba's presence and sanction, a suite of

rooms in the same house with Byron at Ravenna ; and
though the families were formally separate, the union was
not broken till Byron's departure for Greece. ,When, two
years later, in 1821, the Gambas, in consequence of their

connection with revolutionary movements, were ordered to

quit Ravenna, Byron removed, to Pisa and lived with

them under the same rotif as before. Leigh Hunt, who
also was received into Byron's house with his wife and
children, has given us a somewhat ill-natured but suflSciently

faithful picture of his life here, which was simply that of

a busy dqmesticated literary man, with a taste fur riding,

«wimming, and marksmanship. During B)Ton's residence

here Shelley was drowned in the Gulf of Spezzia. In
Sept'jmber 1822, the Gambas were ordered by the Tuscan
Government to quit Pisa, and Byron removed with them to

Genoa. His lile at Genoa has been described with traces

of airy maUce, but with much vivacity and abundance of

detail, by Lady Blessington.

While he lived with the Countess Guiccioli Byron's

literary industry was prodigious. The following is the

list :—Translation of the first canto of Morganle Maggiore,

February 1820; the Prophecy of £)aw(f, March 1620;
translation of Francesca de Rimini, March 1820 ; Afanno
Faliero, April to July, 1820; fifth canto of Don Juan,
October to November 1820 , The Blues, November 1820

;

Sardanapalus, January to May 1821 ; Letters on Bowles,

February and March 1821 ; The Two Foscari, June to

July 1821 ; Cam, July to September 1821 ; Vision of
Judgment, September 1821 ; Heaven and Earth, October

1821; Werner, November 1821 to January 1822; De-

formed Transformed, begun November 1821, finished

August 1822, Don Juan, sixth, seventh, and eighth

cantos, February 1822; ninth, tenth, and eleventh cantos,

August 1822; The Age of /Jronse, January 1823 , The
Island, February 1823 , Don Juan, twelfth and thirteenth

cantos, February 1823.

This quiet industrious life, however did not cure him of

his constitutional melancholy and restlessness. The curse

of bis naturi was that he exhausted his pleasures too

quickly. He too soon became dissatisfied with past

triumphs. Much as be enjoyed the success of the works
which poured with such rapidity from his pen, he began to

harp on what he might have done , began to think that the

tide was turning against him in England, and to hunger
for new distinction. In this spirit, towards the end of

1821 he commenced those negotiations for the puUicatSoo
of a journal in England in conjunction with SheUoy and
Leigh Hunt, which ended in the abortive Liberal. The
Vision of Judgment, the greatest of modern satires,

appeared in the first number of the Liberal, in the summer
of 1822 , only three more numbers were published. Accord-
ing to Moore, the sign of an intention to take an active

part in alliance with English Radicalism did more to make
Byron unpopular in Eng'.and than the most shocking of his

poems. It was fortunate for his popularity that a more
glorious enterpnse oB"ered itself to him in the Greek struggle

for independence. He was brought into connection with
this through the London Greek committee, of which he waa
appointed a member m Jlay 1823. He at once decided to

take action, raised .50,000 crowns, bought an English brig

of 1 20 tons, and sailed from Genoa with arms and ammuni-
tion in July The high hopes with which he set out wer9
soon broken down ; the Greeks had no plans, and he was
compelled to spend five months of inglorious delay at

Cephalonia. Reaching Missolonghi in December, after a.

chase by Turkish cruisers, he found dissension among the

Greek chiefs and insubordination among their foUowers.

He was appointed commander-in-chief of an expedition

against Lepanto , but before anything could be done he
was seized with fever, and died on the 19th April 1824.

It 13 yet, perhaps, too soon to hazard a speculation as to

the permanence of Byron's fame. That he holds a lower

place in the opinion of the present generation than of hi»

own, sofar at leastasconcernshisowncountry, is undeniable,

and IS probably due to the fact that poets now are tried by
more strictly artistic standards , verses are judged, propor-

tions measured, rare and precious excellences appreciated

with the jealous scrutiny and skilled recognition of

professional workman. Tried by such standards, Coleridge,

Keats, and Shelley must be pronounced Byron's superiors.

The greatest modern authority on verse, Mr Swinburne,

comments justly on Byron's imperfect mastery of his

materials :
—" One native and incurable defect gre./ up and

strengthened side by side with his noblest qualities—

a

feeble and faulty sense of metre. No poet of equal nr

inferior rank ever had so bad an ear. His smoother

cadences are often vulgar and facile ; his fresher notes are

often incomplete and inharmonious His verse stumbles

and jingles, stammers and halts, where is most need for a
swift and even pace of musical sound The rough sonorous

changes of the songs in The Deformed Transformed rise far

higher in harmony, and strike far deeper into the memory
than the lax, easy lines in which he at first indulged , but

they slip too readily into notes as rude and weak as th»

rhymeless, tuneless verse in which they are so loosely set,

as in a cheap and casual frame. The magnificent lyric

measures of Heaven and Earth arc defaced by the coarao

obtrusion of short Unes with jagged edges—no small

offence in a writer of verse." In point of metre, too, Byroii

showed none of the originality which we should expect lo

a poet who delighted in bis materials for their own sake.

The god of his idolatry was Pope, towards whom his

sympathies were drawn chiefly by the elder poet's modern
and practical point of view, and quick interest in passing

affairs, and he began by imitating with very indifferent

success Pope's satiric couplet But his successes were

achieved in more popular measures. He was the least

possible of an antiquarian poet, whether in matter or in

form. His way was to take up any measure that struck

him as effective, and try his hand on it. Campbell's example

suggested the Spenserian stanza ; Scott and Coleridge the

rapid octosyllables of his Eastern Talis , and he would

never have thought of the ottava ?ima of Beppo and Do»
Juan but for Frere's Whistlecraft. Whistlecraft appeared

in 1817, and the moment it fell into his hands Byroa
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rscognired the valn&of tb*? instrument, and lost no time in

inaiing it his own.

It was not on the artistic side that Byron's strength lay.

Words were far from niggardly in their supplies to him
;

ihey flowed in upon him with sufficient readiness for free

and direct expression ; his thoughts were not blunted, his

conceptions were not turned awry by hopeless struggling

with stubborn material, bit language was not pliant in his

hands for the finer achievements of art. The truth is, he

felt too de^ly to be a poet of the very highest rank ; thff

feeling of the moment took too large and embarrassing a

bold of him lo leave his hand free for triumphs of execu-

tion. This interfered both with the perfecting of details,

and with the severe order ng of parts into an artistic whole.

In Byron we are always struck more with the matter than

with the form. It is his theme that absorbs attention,

and the impetuous vehemence and stormy play of passion

with which he hurries it on. This is, doubtless, an insecure

foundation for lasting fame. The work of a man so

keenly alive to the impressions of the hour, so closely

bound up with his generation as Byron, runs a.risk of

perishing when the things that most deeply stir that

generation have ceased to stir mankind. The secret of his

tremendous power was his passionate sympathy with his

Dwn time. By the accidents of birth and circumstances,

he was placed in opposition to the existing order of things,

ind bis daring temper made him the exponent of the spirit

jf revolution. He is the greatest modern preacher of
" liberty, equality, and fraternity." His little aristocratic

\3sumptions were as superficial as bis professions of anti-

quarian poetic loyalty. Nothing irritated him more than

u> deny bun any of the privileges of his rank, but he
never used the advantage of his social superiority in any of

the contests in which he was involved, and in his loves and
bis friendships he showed regard only for the Individual.

He was a warm champion of the established fame of Pope
against innovators, lut he practised the innovations himself

«ith such elTect thai he has been called—a foolish enough
phrase, certainly, but intelligible—" the interpreter of

Wordsworth to the multitude." Abroad, Byron's idfnence

was, from the appe ranee of Childe Harold, no less con-

spicuous than at home. It has even been said that he was
:he first Englishmai who made English literature known
iliroughout Europe Even such men as Lamartire, who
deplored Byron as an incarnation of Satan, ecknoii ledged

bis power , Lamartine says that Byron was " a second
Ossian to him," anc tells us that he was afraid to n ad bim
in his youth lest he should be perverted to his beliefs.

Heine invited the compliment of being called " the German
Byron." He is believed to have largely influerced the

revolutionary movement in Germany, and he gave a direct

•timulus to the liberators of Italy. Byron is the avourite

poet of our English speaking fellow-subjects in In ia , the

educated Bengalee knows him by heart. On the Continent
his influence has rather increased than diminished Only
the other year a glowing eulogy of his genius wai written

by Castelar, the literary leader of republicanism ;n Spain.

.\t home of late we have been accused of n glecting

Byron, and the fact is significant. Such stori ful and
melancholy poetry as his must always be at the height of

its popularity in times of conflict. The disturbed state of

the Continent is more favourable to its spirit than the

piping times of peace which have prevailed for a generation

in England Men who are content with the o d things,

and men who renounce old things with a light heart, can
have little afiinity with his deep-rooted sadness, his pride

of defiant struggle, his flashes of defiant merriment; aU
this seems hysterical, afi'ected, and unreal,—and unreal it no
doubt is, in the sense that the feelings of men under the

tension of conflict must appear full of false cotes to men

who look on out of a normal condition of settled tran-

quillity.

The most hopeful circumstance for the permanence of
BjTon's name is that he stands at the opening of a new
era as its largest literary figure. Sooner or later, as new-
phases of thought and sentiment supervene upon the oW,
his writings must pass out of the catalogue of popular
literature, but his personality will always fascinate. He is

like Hamlet in this respect. It may safely be predicted
that Byron will rot cease to be read till Hamlet has ceased
to be studied. There- is not a little in common betweea
the characters, in spite of superficial diS'erence. In the
desolation of his youth, in his moodiness, in his distempered
mobility between the extremes of laughter and tears, in his

yearning for sympathy, his intensity of friendship, his dark
fits of misanthropy, his habit of brooding over the

irysteries of life, Byron unconsciously played the character

of Hamlet with the world for his stage, and left a kindred
problem for the wonder of mankind,—a problem which no-

analysis can make clear, and which every one may pray that

it be not given them to understand.

It has often been said that Byron could draw bat one
character, and that his own. This is not more than a half

truth. It is true that Byron's genius was more lyrical than
JjXinatic. " Many people," he said himself, " think ray

talent essentially nndramatic, and I am not clear that they
are not in the right." But he also said that while he, " like

all imaginative men, embodied himself with the character

while be drew it," he did so " not a moment after the pen
was from'off the paper." The difference between saying

that Byron loved to picture himself in various circumstances,

and that he could not set himself to the artistic portraiture

of any character in which he was not interested, may not

be great, but it is the difference between a true view and a
false view of his artistic method He was nndramatic m
this sense, that his imagination did not enter freely and self-

delightedly into various forms of life. When Moore
thought he had found a beautiful subject for Byron's genius,

and wrote the details to him, Byron could not enter into

the situation. His Monody on Sheridan is weak, because

it was .not; spontaneous. But when he. found a situation or

a character which naturally attracted him, and which he
was able to understand, his method was not, as is implied

by the language in which his want of dramatic faculty is

often expressed, to bring the situation or the character

nearer to his own experience, but he tried to identify

himself with the life of his subject, and laboured at details

with almost pre-Raphaelitic minuteness. We do right to

call him nndramatic still, because a dramatic genius is doing

constantly and by the law of his nature what Byron could

only do rarely and with a limited range. But it is wrong

to say that he was always drawing himself There are

considerable intervals between Sardanapalus, Marino

Faliero, Alp, Lara, and Manfrrf, although in those and
in all his leading characters we are more struck with what

they have in common with their author, the afiinity that

led bim to deal with their fortunes, than we are with their

separate individualities. The Countess Ouiccioli has given

in the case of Marino Fabcro a good example of the way

in which he prepared himself for his work. He was struck

wth the tradition of Fabero's conspiracy in his 6ld age

against the state which he had served so well in youth and
iiiddle age, immediately after his arrival in Venice, but at

first he was unable to satisfy himself as to the motive.

T le ordinary histories, which he searched through with

care, ascribed it to an old man's jealousy of a young wife,

b it this Byron's instinct rejected. He passed hours in the

h .11 of the great council, stared at the record of Fahero's

d :capitation, lingered about the tomb, and called up and

realized every recorded circum."tance I'f his life, keenly-
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studied the cnaractera of hving Venice. It was not till

four years afterwards that he satisfied himself as to the

motive, and the di9covei-7 of an old document afterwards

proved thit his reading of history was correct. In other

-cases he showed the same studious care for accuracy, the

very opposite of rash and dashing identification of

characters with himself. In most of his tales and dramas

there is an historical basis, and the basis is scrupulously

ascertained. He particularly prided himself upon the truth

•of his local colouring.

The most interesting and complete portrait of Byron is

perhaps that drawn by Lady Blessington, who saw him at

Genoa a few months before his departure for Greece. It

13 not so favourable as some, but it is peculiarly valuable

because taken from a definite point of view, that of a clever

woman of the world and practised cntic of appearance and

manner. "I had fancied him," she says, " taller, with a

more dignified and commanding air, and I looked in vain

for the hero-looking sort of person with whom I had so long

identified him in imagination. His appearance is, however,

highly prepossessing, his head is finely shaped, and the

forehead open, high, and noble, bis eyes are grey and full

of expression, but one is visibly larger than the other, his

mouth IS the most remarkable feature in his face, the upper

lip of Grecian shortness, and the corners descending, the

lips full and finely-cut. In speaking be shows his teeth

very much, and they are white and even, but I observed

that even in his smile—and he smiles frequently—there is

something of a scornful expression in his mouth that is

evidently natural, and not, as many suppose, affected.

His countenance is full of expression, and changes with the

subject of conversation , it gains on the beholder the nfoie

it is seen, and leaves an agreeable impression. . . He is

very slightly lame, and the deformity of his foot is so little

remarkable that I am not now aware which foot it is.

His voice and accent are pecuUarly agreeable, but effemi-

nate— clear, harmonious, and so distinct that, though his

general tone in speaking is rather low than high, not a

word 13 lost I had expected to find him a dignified,

•cold, reserved, and haughty person, resembling those

mysterious personages he so loves to paint in his works,

and with whom he has been so often identified by the good-

natured world, but nothing can be more different ; for were

I to point out the prominent defect of Lord Byron, I should

say it was flippancy, and a total want of that natural self-

possession and .dignity which ought to charactenze a roan

of birth and education." Such, judged by the social stand-

ard of his own country, was the look and personal manner
of the greatest literary power of this century.

The best edition of Byron's works is that published by Murray,
with ilhistrative extracts from his letters and dianes. and from the

criticisms of hiscontemporariet*. A selection from his work^, edited

and prefaced by Mr A, C. Swinburne, is pul)li5hed byMoxon. The
facts of !iis life may he studied in Moore's Life^ Li'lUrs^ and Journal

of hfvrd BxiTon, .supplemented by Leigh Hunt's L^d Byron and his

ConUniporanrs^ Lady Blessington's Conversations with Lord Bi/ron,

Trelawney's liccollpdioiw of S)ulley and Byron, and f.he Countess

Guicciob's Ltrrd Byron jvgi par les tAmoms de. so vip (translated

under the title o( lifcolltrt ions of Lord Byron). Numerous allusions

lo Byron occur in the publi.shed memoirs of his contemporaries, such
as the Shellnj Memorials and Crabh Robinson's Diary. Karl Elze's

biography (translated), although often mistaken in its conception

of his character, is valuable as a collection of facts. (W. M.)

BYRON, Hon.* John (1 723-1 78G), admiral and cir-

cumnavigator, second son of the fourth Lord Byron, and
grandfather of the poet, was born November 8, 1723.

While still very young accompanied Anson in his voyage
of discovery round the world. During many succos-

Bive years he saw a great deal of hard service, and so

constantly had he to contend, on his various expeditions,

with adverse gales and dangerous storms, that he was aptly

niclfnaned bj" tbu sailors. " Koubweafher .luck." It is

to this that Lord Byron alludes in his famous Eprtcle fc>,

Augusta:—
" A strange doom is Ihy father's soq'.s, and past

Recalling as it lies beyond redress.

Reversed for him our grandsirt's f.ite of yore.

He had no rest at sea, nor I on shore.

In 1769 he was appointed governor of Newfoundland.
In 1775 he attained his flag rank, and in the following

year became a vice-admiral. In 1778 he was despatched

with a fleet to w.atch the movements of the Count d'Estamg,
and in July 1779 fouglit an indecisive engagement with

him off Grenada. He soon after returned to England,
retiring into private life, and died April 10, 178G.

BYSTRO.M, JoHANN NicoLAUS (1783-1848), Swedish
sculptor, was born December 18, 1783, at Philipstad. At the

age of twenty he proceeded to Stockholm and studied for

three years under Sergell. In 1809 he gainailthe academy
pnzc, and in the following year visited Rome. He sent

home a beautiful work. The Reclining Bacchante, in half

life size, which raised him at once to the first rank among
Swedish sculptors. Oh his return to Stockholm in ISIG

he presented the crown prince with a colossal statue of

himself, and was entrusted with several important works.

Although he was appointed professor of sculpture at the

academy, he soon retiH-ned to Italy, and with the exception

of the years from 1838 to 1844 continued to reside there.

He died at Rome in 1848. Among Bystrbm's numerous

productions the best are his representations of the female

form, such as Hebe, Pandora, Juno suckling Hercules, and

the Girl entering the Bath. Hii colossal statues of

Swedish kings are also much admired.

BV^VNTINE EMPIRE. See Greek Empire.
BYZANTINE HISTORIANS. The historians w~Do

have related the transactions under the Eastern, Greek, of

Byzantine empire, for the millennium intervening between

the death of Theodosius and the Turkish conquest of Con-

stantinople, are collectively cla.ssed together under the above

designation. Until, however, the middle of the Cth centur)-,

they arc, with one conspicuous exception, too merely frag-

mentary to de.serve special notice. This exception is Peo-

corius, the Polybius of his age, whose histories are of such

importance as to demand a separate article. Wc shall arratige

his successors in chronological order, distinguishing between

the historians properly so called and the chrondlogers.

Historians.—I. Agathias of Myrina in /Etolia, was

born under Justinian, about 536 a.d., and is believed to

have died under Tiberius the Second, about 580. His char-

acter as an epigrammatist and an editor of poetry has been

already considered under the head Anthology. -We are in-

debted to him in his historical capacity for an extremely val;;-

able narrative of six of the most eventful years of the Greek

empire, 553-558. The first book details the couquest of

Italy from the Goths by Justinian's general Narses ; the

remainder describe, along with other incidents, the Persian

war of 554-556, the two great earthquakes of 554 and

557, the great plague, the rebuilding of St Sophia, and

Bclisarius's last exploits against the Bulgarians. The
history terminates abruptly, and was probably left un-

finished. As a narrator, Agathias is sensible and impartial,

but deficient in general knowledge, and far below the

standard of a philosophic historian. His style is rhetorical,

but not unpleasmg. II. Menander Protector, the far in-

ferior mutator of Agathias, lived under Mauricius, whose

reign began in 581, and continued the history of Agathias to

the date of the accession *f that emperor. His work was

comprised in eight books, which are entirely lost, with tha

exception of numerous extracts relating to embassies

preserved in the collection Ilfpl npccrPd.iuv—the 27th and

only existing bonk of the extensive compilation of historical

excerpts made by the EmDsror Constantine Porpbyrogenitus
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riL ThEoPHYLACTOS of Simocatta, a sophist and civilian of

Egyptian extraction, wrote the history of the Emperor

Mauricius (582-602) in eight books, all of which are pre-

served. The work seems to have been completed under Hera-

elms. Theophylactus lived until 628 or 629. He is an

accurate and not inelegant writer, but frequently trivial

and frigid. IV. Joan.nes of Epiphaneia, a contemporary

of Theophylactus, wrote the history of the wars of the

Greeks and Persians from the latter part of Justinian's

reign until the restoration of Chosroes II. by Mauricius

(591). His history has never been printed, but is said to

exist in MS. at Heidelberg. V The Emperor Constan-

TiNE PoRPHYROCENiTUS (reigned 911-959). Amonj the

many services rendered to literature by this learned sove-

reign is to be enumerated his history of his grandfather

Basil the Macedonian, emperor from 867 to 886. VI.

Oenesius, who lived in the tims of Constantine Por-

phyrogenitus, wrote by bis ordei the history of Basil

II. and of his four immediate predecessors (813-88C).

The work is brief and meagre, but is almost the only

autliority we possess for a portion of the period described.

VII. JoA.vNES Ca.me.vj ATA, a native of Thessalonica, and

cross-bearer to the archbishop, wrote an account, which has

been preserved, of the sack of that wealthy city by the

Saracens in 904. Cameniata himself was one of the

captives, and his narrative is very lively and valuable.

VIII. Leo Diaccjus, an ecclesiastic in the latter half of

the 10th century, is the author of an indifferently written,

but honest and instructive, narrative of the remarkable

period of national recovery under the emperors Romanus
II., Nicephorus Phocas, and John Zimisces, when Crete

was reconquered, Syria invaded, and the Russians driven

out of Bulgaria (959-975). Leo wrote at least as late as

993. IX. Nicephorus Brvennius, the son-in-law of the

Emperor Alexius Comnenus, and one of the first statesmen

and generals of his time, wrote in four books the history

of the empire under the Comneni from \0^7 to 1081.

X. His still more celebrated wife, An.va Co.m.vena, daughter
of the Emperor Alexius, and the marvel of her sex at that

extremely low period of female education, wrote (1 148) the

history of her father in fifteen books. The period of Alexius
is peculiarly interesting as that in winch the barrier of By-
zantine i-solation was broken down, and the East and West
brought into contact by the encroachments of the Normans
an the Eastern empire and by the Crusades. We cannot
be too grateful to the Princess Anna for her vivid sketch
of the arrival of the Cnisaders at Constantinople, and the

relations between them and the Byzantine court. Her
work, however, must be used with great caution. Gibbon's
employment of it is an example of his usual discernment.
XI. Her history was continued by Joanxes Ci.nnamus,
one of the mist eminent of all the Byzantine histo-

rians. He was one of the imperial notaries under the reign
of Manuel Comnenus (1143-1180), an office nearly corre-

sponding to that of a modern secretary of state. He had,
consequently, great administrative experience, and a
thorough knowleilge of the relations of the empire with
forjign states, and of the internal affairs of the latter.

He is thus in an excellent position for writing history,

besides which his own judgment and sagacity are of a very
superior order, and his style is commonly terse and clear.

Like most writers who have themselves participated in the
transactions they describe, he is not altogether exempt from
partiality. His history comprehends the period from the
death of Alexius Comnenus in 1118 to the siege of
Iconiura by Manuel Comnenus in 1 1 76, four years before
the death of that emperor. Thepe is little doubt that
Cinnamus brought his work down to the close of Manuel's
reign, and that the conclusion is lost. XII. Nicetas
A.COMINATUS, or CHQS1ATE3, a patriciai) and holder of

many important public offices under the emperor Isaac
Angehis at the beginning of the 13th century, described
the same period as Cinnamus, but continued his narmtivg
to 1206. The latter books of Nicetas 's history possess
especial importance, inasmuch as they contain the Byzan-
tine account of the taking of Constantini'ple by the Latins
in the fourth crusade (1204). Nicetas's own palace was
burned and plundered, and he escaped with difficulty to

Nicsa, where he composed his history under the protec-

tion of the emperor Theodore Lascaris. His narrative,

though too rhetorical, is striking and pathetic , it neces-

sarily requires careful comparison with the Latin accounts.

The remainder of his history is also valuable. He is

also said to be the author of an account of the statues

destroyed by the Latins, which, however, is thought to

have been interpolated by a later writer. It has been
published by Wilken (Leipsic, 1830). XIII. Georgius
AcROPOLiTA, an eminent scholar and diplomatist, who lived

from 1220-1282, wrote the history of the Eastern empire

during its subjugation by the Latins (1204-1261;. The
work 13 so brief that it has been regarded as merely an
epitome of Acropolita's onginal history. XIV. Georgius
Pachymeres, a priest and ecclesiastical jurist under Michael

and Andronicus Palaeologus, wrote the history of these

emperors (1258-1308) in thirteen books. Pachymeres is

one of the best of the Byzantine historians ; his style is sin-

gularly good for his age, and his tone dignified and impartial.

XV. Nicephorus Gregoras, a man of great learning, but

passionate and untrustworthy as an historian, wrote the

history of his country from 1204-1358, in thirty-eight

books, the last fourteen of which remained unpublished

until 1855, when they were edited at Bonn by Immanuei

Bekker. After the recovery of Constantinople by the

Greeks in 1261, Byzantine politics entered into a new

phase ; the feeble and distracted empire, unable to make
head against the Turks, was compelled to lean for support
upon the European powers, which it sought to obtain by
patching up the long standing religious schism. Greeks
and Latins, however, were equally resolved to concede
nothing save in appearance, and the history of the time is

to a great extent that of hollow negotiations, meant only

to deceive. In these Gregoras had a considerable share ;

he also took an active part in the internal religious contro-

versies of bis church, and his personal knowledge of affair*

imparts considerable value to his history. He was at one
time a favourite of the Emperor Cantacuzenus, but was
subsequently persecuted by him. He possessed extensive

attainments, and is especially celebrated for having

anticipated the astronomers of Pope Gregory XIII. in the

correction of the Julian Calendar. XVI. The Emperor
John Cantacuzenus, after his abdication, wTote the history

of his times from 1320-1357, including the fifteen years of

his own eventful reign. This " is written," as Dr Plate

observes, "with elegance and dignity, and shows that the

author was a man of ssperior intelligence, fully able to

understand and judge of the great events of history ;

" but

Gibbon's remark is no less just that Cantacuzenus " presents,

not a confession, but an apology of the life of an ambitious

statesman. Instead of unfolding the true counsels and

characters of men, he displays the smooth and specious

surface of events, highly varnished with his own praises

and those of his friends." The truth is arrived at by a

comparison of Cantacuzenus with the rival and inimical

narrative of Nicephorus Gregoras, so far as they cover

the same ground. XVII. Joannes Cananus wrote an

account of the siege of Constantinople by Amurath II. in

1422 ; and XVIII. Joannes Anagnostes described tho

capture of Thessalonica by the same Sultan in 1430.

XIX. Michael Ducas, the chief historian of the fall of

the Greek emoire. escaped from the sack of Constantinople.
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to Lesbos, where he entered into the service of tlie prince

of that island, and wrote his history after the reduction of

Lesbos by the Turks in 14C2. It commences in 1342,

and goes down to tlie conquest of Lesbos. Duc;is is the

most difficult and barbarous of all the Byzantine Historians,

and the Only one who appears entirely unacquainted

with classical models. At the same 'time he is among
the most intelligent, impartial, and sagacious. The ruin

of the Greek empire has also been recorded by XX.
Georgius Phrantzes and' XXL Laonicus Chaxco-

coNDYLES Polh of thcse Were eminent among the states-

men of their disastrous period, and Phrantzes in par-

ticular playfd a very important part in diplomacy.

Broken hearted at the capture of his native city and the

death of his s^n and daughter in slavery, he retired to a

uonastery in Corfu, where he wrote his Chronicon about

1477, to which year it extends. It commences at the year

1259, but by far the most valuable portion is that which

records the transactions of the author's lifetime, and the

value of this is Very greaty Chalcocondyles, beginning at

1 298, brings his history down to the invasion of the More^

by the Turks in 1463. Ho also is an accomplished man,

of much experience in public business ; and although his

digressions respecting the affairs and manners of other

nations are irrelevant, and betray ignorance, they are

interesting as an index to the knowledge possessed by his

countrymen at his time.

II. Chroniclers and Ciironolooers.—Tlie throno-

iogers usually published in the Byzantine collection are

frequently very valuable, but neither their lives nor their

writings need detain us long. They are I. Georgius Svn-

CELLUS, the attendant(5i(nMWe(s) upon the patriarch Tarasius,

flbout the beginning of the 9th century. His unfinished

chronicle extends from Adam to Diocletian, and was con-

tinued to 813 A. D. by II. TiiEornANEsIsAURns, a martyr in

the cause of image worship. III. Leo Grammaticl's and
IV. Georg-ius Monachus continued Theophanesto 948 and
944 respectively. V. The chronicle of the Syrian Joannes
Malalas extends from the beginning of the world to the

year 566 Malalas is usually supposed to have lived in the

9th century, and to have left his work incomplete, but

.some regard him as contemporary of Justinian. VI.

UlCEPHORUS Patriarcha, Patriarch of Constantinople

under Leo the Armenian, early in the 9th century, compiled

a chronological history from the murder of the Emperor
Mauricius to his own times, and an abridged chronological

manual of events from tho Creation. VII. Jdlius
Pollux, a writer of the 1 0th century, compiled a chronology,

chiefly of ecclesiastical occurrences, to the year 963, which

lias only been printed as far as the death of Valens

(377). VIiI. The contemporary chronicle of Hippolytus
of Thebes is of little value. IX. The valuable Chroni-

con Paschale, which extends to 1042, is the work of three

anonymous writers. There has been considerable difficulty

in settling the respective claims to originality of X. Joannes
ScvLiTZA and XI. Oeori-.ius Cedrenus, but the latter

was probably the copyist. The contrary opinion has

prevented the publication of Scylitza's work, with the

exception of the portions not transcribed by Cedrenus.

These extend from 1057 to 1080. The chronicle of

Cedrenus reaches from the Creation to the former of these

dates. XII. The chronicle of ConstantIne Manasses is

written in political verses, and extends from the beginning

of the world to the accession of Alexius Comneims in 1281.

XIII. Michael Qlycas, a writer of uncertain date,

publislied a general chronology down to tho year 1118.

XIV. Tho abbreviated chronicle of Joel reaches the capture

of Constantinople by the Latins in 1204 XV. Tho
chronicle of Georoius CoDiNtJS, a writer of the l.'ith

•century, comes down to the capture of Constantinople, and

is associated with a compilation respecting the antiquitie*

of the city, which is of much greater value.

The contribution of the Byzantine historians to literatare

may be compared with the part enacted by the Byzantine

empire in the history of the world. That empire added
nothing to the treasur&s of civilization, but it preserved

much. Like the earth in winter, it seemed barren and
unlovely, but it kept the good seed hidden in its bosom
for better days. Had it perished before the intellectual

revival of Western Europe, the solution of continuity

between ancient and modern culture would have beeo
irreparable. In like manner the Byzantine historians pre-

served the traditions of historical composition, while their

brethren of the West were merely chroniclers and annalists.

They have safely embalmed in their generally unattractive

pages a vast mass of most valuable information, for which
we are in most cases solely dependent upon them, and they

aid us to reconstruct the polity, and to some extent tho

social life, of ichat was for several centuries the only really

civilized Christian state in the world. They are undoubtedly

for the most p srt perfectly ignorant of the significance of

their own li mes ; they have postponed what was really

interesting to barren details of battles and court intrigues,

and have wasted opportunities which would have been

invaluable to a philosophic historian. Cinnamus and
Ducas are the only two with any claim to this character,

and Anna Comnena is the only artist. When, however, all

their disadvantages are taken into consideration, it will

probably be deemed that they are much better than might
have been expected. They were isolated from all the

rest of the known world by prejudice, policy, and religious

hatred. There was no s(?tentific or other intellectual move-

ment in their times, no aspiration for liberty, no conception

of a more liberal cidtfTre ; they were crushed by a rigid

despotism, and enthralled by an abject superstition. Under
these circumstances the good sense and sagacity of many
among them are very remarkable, and are chiefly to be

explained by the large proportion among them of men accus-

tomed to practical life and public affairs. Their roll in-

cludes sovereigns, generals, prime ministers, secretaries of

state, diplomatists, and other important public officers ; even

the ecclesiastics among them are not recluses but men versed

in business. The Byzantine civil service was the strong

point of the empire, and its solid if prosaic qualities are

admirably reflected by its literary reprcsenl^itives.

' Tlie first collective edition of tlie Byjantine historians was pnb-
lislied at Paris, 1648-1702, iu 27 volumes, with a preface by Lebbe,
and notes and translations by Fabrotus, Corabefisius, and others.

It was reprinted, with additions, at Venice, 1729-33. These editions

are superseded by the great edition of Bonn, 1828-55, in 48 volurnei^,

undertaken at the recomniendation and under the sujwrintendeocA

of Niebuhr, and continued after liis death under the patronffie nf

the Royal Prussian Academy. The separate volumes are edilea by
Bekker, Dindorf, Hase, and other distinguished scholars ; neverthe-

less, according to Bninct, "de bons textes des historiens byr.intiRS

lestent encore \ donner." Like former collections it contains seve-

ral woiks of value not strictly belonging to Byzantine history, bat
illustrative of it. No guide to Byzantine history is comparable to

Gibbon, whose narrative of this period is an unparalleled literaiy

feat of masterly and impartial condensation. See likewise Lebeau,

Uistoirc du Laa Emjnrf, Paris, 1S24-36. Jtr Finhiy's volumes ar«

also invaluable companions to tlie Byzantine historian^. Of special

works on the subject, the most important is Hankius, De Bytanlina-

mm rerun scriptaribus GriTci-f, IxMpsic, 1677, abookdistinguiehedby
extensive and accurate erudition, but necessarily deficient as respecte

the writers not published in the author's day. It contains notices

of Byz^mtine ecclesiastical writers also. Special points of interMt

are discussed in Von Hammer's essay iu the-Guttiugen yinnals, (toJ.

6) on the correction of tho Byiautine historians from OttomU
sources; in Heyne's Antiq^iatatcs Hyzanlina (1808-11); and ia
HuWrann'sGcschiehledesBuianlnnschcnlfcndchilSOS). Sabaliei't

great woi"k on Byzantine numismatics also aflbrds much ilhiatiative

matter, and there ia a lively sketch of the general social condition

"f the E.istf in Empire in Augilstin Mnn-a«t a Svjuisxs Bt^autines

(Paris, IbM.) K. OA
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BYZANTIUir, an aacient Greek cityoa tue sho.-esof

the Bosphorus, occupied the most easterly of the seven

bills OQ which the modem Constantinople has been built.

It 13 said to have been founded by a band of Megarians,

667 B.C., but the original settlement having been destroyed

in the reign of Darius Hystaspes by the Satrap Otanes, it

was recolonized by Pausanias, who wrested it from the

bands of the Medes after the battle of Platsea (179 B.C.)

—

a circumstance which has led several ancient chroniclers to

ascribe its foundation to him. Its situation, said to have
been fixed by^he oracle of Apollo, was remarkable for beauty

and security. Its position on the Bosphorus gave it com-
plete control over the extensive corn-trade carried on by the

merchants of the West with the northern shores of the

Ennne ; the absence of tides and the depth of its harbour

rendered its quays accessible to vessels of large burden;
while the tunny and other fisheries at the mouth of the

Lycuswere so lucrative as to procure for the deeply-curved

bay into which that river fell the appellation of the

Golden Horn. The greatest hindrance to its continued

prosperity consisted in the miscellaneous character of the

population, partly Lacedsmonian and partly Athenian,

who flocked to it under Pausanias. From this circumstance

It was a subject of dispute between these states, and was
alteriiueiy in the possession of each, till it achieved its

indepeuJence of both only to fall into the hands of the

Macedonians ; and from the same cause arose the violent

contests of its intestine factions, which ended in theestablish-

raent of a rude and turbulent democracy. About seven

years after its second colonization, Cimon wrested it from
the Lacedaemonians ; but in 440 B.C., it revolted and
returned to its former allegiance. Alcibiades, after a severe

blockade (403 B.C.), gained possession of the city through
'.be treachery of the Athenian party ; and it continued an
illy of Athens until 405 ac, when it was retaken by
LysanJer after the battle of /Egos-potami, and placed

under a Spartan harmost. It was under the Lacediemonian
power when the Ten Thousand, exasperated by the conduct
of the governor, made themselves masters of the-city, and
would have pillaged it had they not been repressed by the

firmness and promptitude of Xonophon. In 390 B.c.

Thrasybulus, with the assistance of Heraclides and Arche-

bios, succeeded in expelling the Lacedaemonian oligarchy,

and in restoring democracy and the Athenian influence

both in Byzantium and Chalcedon. After having withstood

an attempt under Epaminondas to restore it to the

Lacedaimonians, Byzantium joined with Rhodes, Chios, Cos,

and Mausolus, king of Caria, in throwing oflf the yoke of

Athens, but soon after sought Athenian assistance when
Philip of Macedon, having overiun Thrace, advanced against

it. The succours which were sent from Athens under
Chares, on their arrival suffered a severe defeat from
Amyntas, the Macedonian admiral, but in the following

year gained a decisive victory under Phocion, and compelled

PhiKp to raise the siege. The deliverance of the besieged

from a surprise, by means of a flash of light which reve.iled

the advancing masses of the Macedonian army, has rendered

tbis siege peculiarly memorable. As a memorial of the

miraculous interference the Byzantines erected an altar to

Torch-bearing Hecate, and stamped a crescent on tneir

coins as a symbol of the portent, a de>'ica which is retained

by the Turks to this day They also granted the Athenians

Extraordinary privileges, and erected a monument in

honour of the event in a public part of the city. During
the reign of Alexander, Byzantium was compelled to

acknowledge the Macedonian supremacy ; after the decay

of the Macedonian power, it regained its independence, but

suffered from the repeated incursions of the Scythians.

The losses which they sustained by land roused the

Byzantines to indemnify themeelves on the vesseb which

still crowdeu the harbour, and. the mercnantmen which
cleared the straits ; but this had the effect of provoking a

rar with the neighbouring naval powers. The exchequer
being drained by the payment of 10,000 pieces of gold to

buy off the Gauls who had iuvaded their territories about
279 B.C., and by the imposilion of an annual tribute which
was ultimately raised to SO talents, they were compelled to

exact a toll on all the ships which passed the Bosphorus,

—

a measure which the Rhodians resented and avenged by a

war, wherein the Byzantines were defeated. The retreat

of the Gauls enabled Byzantium to render considerable

services to Rome in the contests with Philip II., Antiochus,

and Mithridates. During the first years of its alliance

with Rome it held the rank of a free and confederate

city ; but having sought the arbitration of the capital on
some of its domestic disputes, it was subjected to the

imperial jurisdiction, and gradually stripped of its privileges,

until reduced to the status of an ordinary Roman colony.

In recollection of its former services, the Emperor Claudius

remitted the heavy tribute which had been imposed on it

;

but the last remnant of its independence was taken away
by Vespasian, who, in answer to a remonstrance from

ApoUonius of Tyana, taunted the inhabitants with hanng
" forgotten to bo free." During the civil wars, it espoused

the party of Pescennius Niger ; and though skilfully

defended by the engineer Periscus, it was besieged and
taken (196 a.d.) by Severus, who destroyed the city,

demolished the famous wall, which was built of ma.ssive

stones so closely rivetted together as to appear one block,

put the principal inhabitants to the sword, and subjected

the remainder to the Perinthians. This overthrow of

Byzantium was a great loss to the empire, since it might

have served as an effective protection against the Gotua,

who afterwards sailed past it into the Mediterranean.

Severus, however, afterwards relented, and, rebuildini; a

large portion of the tow.i, gave it the name of Augusm
Antonina. He ornamented the city with baths, and

surrounded the hippodrome with porticoes ; but it was not

till the time of Caracalla that it was restored to its former

political privileges. It had scarcely begun to recover iis

former flourishing position when, from the capricious

resentment of Gallienus, the inhabitants were once more

put to the sword, and the town given up to be pillaged. From
this disaster the inhabitants recovered .so far as to be able

to give an efi'ectual check to an invasion of the Goths in

the reign of Claudius II., and its fortifications were greatly

strengthened during the civil wars which followed the

abdication of Diocletian. Licinius, after his defeat before

Adrianople, retired to Byzantium, where he was besieged

by Constantine, and compelled to surrender. To check

the inroads of the barbarians on the north of the Black Sea,

Diocletian had resolved to transfer his capital to.Niconiedia
;

but Constantine, struck with the advantages which the

situation of Byzantium presented, resolved to build a new
city there on the site of the old, and transfer the seat of

government to it The design was quickly put into execu-

tion, and the new capital was inaugurated with special

ceremonies 330 a.d. See Constantinople.

The ancient historians invariably note the profligacy ol

the inhabitants of Byzantium. They are described as an

idle and depraved people, spending their time for the moot

part in loitering about the harbour, or carousing over the

fine wine of Maronea. In war they trembled at the sound,

of a trumpet, in peace they quaked before the shouting of

their own demagogues ; and during the assault of Philip

II. they could only- be prevailed on to man the walls by

the savour of extempore cook-shops distributed along the

ramparts. The modern Greeks attribute the introduction

of Christianity into Byzantium to St Andrew ; and it cer-

tainlv had some hold there in the'timi of Severus.
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C
CIS the third letter of the English alphabet and of the

other alphabets derived from the Latin Its history

has been singular It was the same in form as the Greek

r, but inclined at a different angle, thus, (, (see under

Alphabet), and t)y degrees it was rounded into C It

occupied the same place in the alphabet, and had the same

phonetic value,—that of the sonant guttural g, the

corresponding surd Vieing represented, a^ in Greek, by K
(See under B for the distinction between sonants and surds.)

These two sounds became confused at Rome at an early

time—before 450 3c, and perhaps much earlier The

*-sound was lost and the symbol C represented both the

y-sound, as in macuter, tecio, and the original i-sound, as in

censor, consul The symbol K, however, was not entiiely

lost ; it is found irregularly in inscriptions of all dates down
to the times of the empire, and regularly as an initial

abbreviation of Kateiidae, Karthago, Kceso (the proper

name). In the 3d century B.C., the distinction between the

two sounds was revived , but the symbol K was not

replaced in ordinary use. C remained as the representative

of the surd, losing its original sonant value , while a

modification of it (G) was introduced to represent the

sonant The symbol retained its old value only when as

the initial letter it represented the names Gaiu3 and Grueus,

—which, m consequence, are often erroneously written and

Bounded Caius and Cnceus VVith this changed value the

symbol C passed into the languages which are represented

by the Latin alphabet In some of them it has undergone

yet further change Before e and t in Itahan, though still

written, it is sounded as ch This change from the guttural

to the palatal u the result of assimilation, due to the

following vowels There is no evidence to show that it

was established before the 7th century a.d In France (as

commonly in England) c before e and i has the sound of j.

This IS only a further change in the same direction as the

Italian , and before a in French an onginal c has the sound

ih, and is spelt rk as in champ (campus), chambre {camera).

Exceptions to this rule are generally words incorporated

into classical French (i.e., the descendant of the old dialect

of the Isle de France) from other dialects, as those of

Normandy or Picardy. or are introduced from the Italian,

as cavalier, &c Our English ch (pronounced tch) for

original c (as in ohm for Old English cin, child for citd) is

due probably to Norman influence, but here, as often, it is

difficult to differentiate the results of the many disturbing

causes which have operated upon our language.

As a numeral. C (for centum) denotes 100 In music,

placed after the clef, it indicates that the measure is of the

value of four crotchets

CAABA. See Kaaba and Mecca.
CABAGAN. a town of Luzon, one of the Philippine

Islands, in the province of Cagayan, situated on the N.E.

coast It IS the second largest city in the province, and

has a jiopulation of 11,100.

CABANIS, PiEEEE Jean Georoe (1757-1808), a dis-

tinguLLSbed French physiologist, was bom at Cosnac in

1757 His father was a lawyer of eminence, and chief

magistrate of a district in the Lower Limousin. His

education was at first entrusted to the pnests, but at the

ago of ten he was transferred to the College of Brivcs. He
showed great aptitude for study, but his independence of

spirit waa so excessive that he was almost constantly in a

state of rebellion against his teachers, and was finally

dismissed from the school. After a year's residence at

home he was taken to Paris by his father and. left to cany

on lus studies at his ov>u discretion He attended c!a3.'^e»

at the university, and read with particular delight L.-ckes

essay On the Hum^n Understanding Two years had beeo

spent in close and assiduous study, when m 1773 he

received the offer of the post of secretary tr> the prmce-

bishop of Wilna He accepted it and passed two years al

Warsaw viewing with disgust and contempt the petty

intrigues and jealousies that accompanied the brst partiUoo

of Poland.

On his return to Paris he devoted himself mainly to

poetry, for which he had always a strong inclmation He
was intimate with the poet Boucher and was introduced

by Turgot to the society of Mme. Helvetius where he met
such men as Diderot, D'Alembert. D'Holbach. Condillat

Franklin, and Jefferson. About this time he ventured to

send in to the Academy a translation of the passage from

Homer proposed for their pnze, and though his attempt

passed without notice, he received so much encouragement

from bis friends that he contemplated translating the whole

of the Iliad.

At the earnest desire of his father he relinquished these

pleasant literary employments, and resolved to engage in

some settled profession. After deliberation he fixed upon
that of medicine, and began his studies under Dubrtuii

In 1789 his Observations sur les U6pitaux procured him an

appointment as administrator of hospitals in Pans From
incUnation and from weak health he ne/er engaged much
in practice as a physician His interest lay entirely in the

deeper problems of medical and physiological science, and
these he investigated with unusual closeness and minute

ness Nor had he quite given up his fondness for hterary

society . his residence at AuteuU on the outskirts of the

capital enabled him still to continue his intercourse wntL

Diderot, Conddlac, and others He had even the pleasure

of reading to Voltaire part of his translation of the Iliad

and of receiving warm commendation from the veteran

critic But he had long ceased to occupy himself with that

work , and in his Sermentdun Medecin. which appeared in

1789, he bade a formal adieu to poetry

In the great political struggle of the tune Cabains

espoused with enthusiasm the cause of the Revolution to

which he was attached from principle, and of which lht»

opening prospects were congenial to his active and ardent

mind During the two last years of Mirabeaus life h*

was intimately connected with that extraordinary man who

had the singular art of pressing into his service the pens oJ

all his literary friends Cabanis united himself with thu.

disinterested association of labourers, and contributed the

Travail sur I'Education Fublique a tract which was found

among the papers of Mirabeau at his death, and was edited

by the real author soon afterwards in 1791 During the

illness which terminated his life. Mirabeau confided himsell

entirely to the professional skill of Cabant" Of the

progress of the malady, and the circumstances attending

the death of Mirabeau, Cabanis drew up a very detailed

narrative, which is not calculated, however, to impress u»

with any high idea of his skill in the treatment of an acute

inflammatory disease Condorcet was another distin-

guished character with whom Cabanis was intimate, and

whom ho endeavoured, though without success, to eave

from the destiny in which he afterward.* became involved by

the calamitous events of the Revolution Shortly after thi*

he married Charlotte Grouchy, sister to Madame Condorcet

and to General Grouchy,—a umon which was a grwt souro*

of happiness to him during the remainder of hia life.
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A.'ter the subversion of the Government of the terrorisLs,

Cabanis, on the establishment of central schools, was

named professor of Hygiene in the medical schools of the

metropolis. Next year he was chosen member of the

National Institute, and was subsequently appointsd clinical

professor. He was afterwards member of the Council

of Five Hundred, and then of the Conservative Senate.

The dissolution of the Directory was the result of

a motion which he made to that effect. But his political

career was not of long continuance. A foe to tyranny

in every shape, he was decidedly hostile to the policy of

Bonaparte, and constantly rejected every solicitation to

accept a place under his Government.

For some years before his death his health became

gadaally more impaired, and h© retired from the Liborious

duties of his profession, spending the greatest part of his

tkue at the chateau of his father-in-law at Meulan. Here

he so aced hunself with reading his favourite poets, and

even had it in contemplation to resume that translation of

the Iliad which had been the first effort of his youthful

muse. The rest of his time wa^ devoted to acts of kind-

ness and beneficence, especially towards the poor, who
flocked from all parts to consult him on their complaints.

Oabanis died May 5 1803, leaving a widow and a

daughter.

A complete edition of Cabanis's works was bc^un in 1 S'^l, and five

Tolumea were pubUshed. One of hi3 minor works, C^up c^xil sur

Ua rivolulions ct tea rlforma de la vUdtcin, has beca tianslated

into English. His principal work, Rapports du p^v»tf»«» rf du
moral dt t'KomTTU, consists in part of memoirs, read in 1796 and 1797
to the Institute, and printed among their Transactions. It is an
ailmirable sketch of physiological psychology, and is replete with
htformation. Psychology is with Cabanis iircctly linked on to

biology, for sensibility, the fundamental fact, is the highest grade
of life and the lowest of intelligence. All the intellectual processes

ire evolved from sensibility, and sensibility itself is a property of

the nervous system. The soul is not an entity, but a faculty ; thought
is the function of the brain. Just as the stomach and intestines

receive food and digest it, so the brain receives impressions, digests

them, and has as its organic secretion, thought. Alongside of this

harsh materialism Cabanis held anotlier principle, tho application

of which altogether changes his theory. He belonged in biology to

the school of Stahl, the vitalist or animist, and in the posthumous
work, LMre 3irr let causa prcmUra, tlie consequences ot this

opmiOQ became clear. Life is something added to the organism ;

over and above the universally dilTuscd sensibility Uiere is some
Jiving and productive power to which we give the name of Nature.

But it is impossible to avoid ascribing to this power both intelli*

gcnce and will. In us this living power constitutes the ego, which
19 truly immaterial and immorlaT. These results Cabanis did not

think out of harmony with his earlier theory, and it is possible that
a point of view may be attained whence both appear jui^tified. The
Leltre was not published till 1S24, when it appeared with notes by
K. Berard.

CABARRUS, Fean^ois (1752-1810), conspicuous in

Spanish history as a financier, was born at Bayonne,
wiiere his father was a raercliant. Being sent into Spain
on business he fell in love with a Spanish lady, and marrying
her, settled in Madrid. Here his private busmess was the

manufacture of soap ; but he soon began to interest himself

ill the public questions which were ventilated even at the

court of Spain. The enlightenment of the 18th century

bad penetrated as far as Madrid; the king, Charles III.,

was favourable to reform ; and a circle of men animated by
the new spirit were trying to infuse fresh vigour into an
enfeebled state. Among these Cabarrus became conspicuous,

especially in finance. He originated a bank, and a company
to trade with the Philippine Islands ; and as one of tho

council of finance he had planned many reforms in that

department of the adrainiAtration, when Charles III. died

(1783), and the reactionary Government of Charles IV.

arrested every kind of enlightened progress. The men who
Lad taken an active part in reform were suspected and
prosecuted. Cabarrus himself was accused of embezzle-

inent, and thrown into prison. After a confinement of

two years he was released, created a count, and employed
in many honourable missions ; he would even have been
sent to Paris as Spanish ambassador, had not the Directory

objected to him as being of French birth. Cabarrus took
no part in the transactions by which Charles IV. was
obliged to abdicate and make way for Joseph, brother of

Napoleon, but his French birth, and intimate knowledge
of Spanish affairs recommended him to the Emperor as the

fittest person for the difficult post of minister of finance

In this capacity Cabarrus died (1810). His beautiful

daughter Th^rfee, under the name of Madame TallieD

(afterwards Princess of Chimay), played an interesting

part in the later stages of the French Revolution.

CABATUAN, a town of the Philippine Islands, in the

province of Iloilo, in Panay, situated on the banks of the

River Tiguin, which changes from an almost empty channel

to an impetuous torrent, so that navigation is frequently

impossible. The town, which was founded in 1732, has

about 23,000 inhabitants, who are principally engaged in

the cultivation of rice and the manufacture of cocoa-nut oil.

See Bowring's Philippine Istaytds.

CABAZERA, a town of the Philippine Islands, capital

of the province of Cagayan in Luzon, with a population of

about 15,000. Tobacco-growing is the most important

occupation of the district.

CABB.^GE. The parent form of the variety of useful

culinary vegetables included under this head is generally

supposed to be the wild or sea cabbage {£ra3sica olerixcea), a

plant found near the sea coast of various parts of England

and continental Europe, although Alph. de CandoUe
considers it to be really descended from the two or three

allied species which are yet found growing wild on the

Mediterranean coast. In any case the cultivated varieties

have departed very widely from the original type, and the}

present very marked and striking dissimilarities among
themselves. The wild cabbage is a comparatively insignifi-

cant plant, growing from 1 to 2 feet high, in appearance

very similar to the corn mustard or charlock {SinapU
arveiuis), but differing from it in Laving smooth leaves.

The wild plant has fleshy, shining, waved, and lobed 'eaves

(the uppermost being undivided but toothed), large yellow

flowers, elongated seed pod, and seeds with conduplicato

cotyledons. Notwithstanding the fact that the cultivated

forms differ in habit so widely, it is remarkable that the

flower, seed pods, and seeds of the varieties present no
appreciable difference.

The late Dr Lindlcy proposed the following classification

for the various forms, which includes all yet cultivated :

—

1. All the leaf-buds active and open, as in wild cabbage

and kale or greens ; 2. All the leaf-buds active, but forming

heads, as in Brussels sprouts ; 3. Terminal leaf-buds alone

active, forming a head, as in common cabbage, savoys, ic.

;

4. Terminal leaf-bud alone active and open, with most of

the flowers abortive and succulent, as in cauliflower and

broccoli ; 5. All the leaf-buds active and open, with most

of tiie flowers abortive and succulent, as in sprouting

broccoli. The least variety bears the same relation to com-

mon broccoli as Brussels sprouts do to the common cabbage.

Of all these forms there are numerous gardeners' varieties,

all of which reproduce faithfully enough their parent form

by proper and separate cultivation. Under Dr Lindley'a

first class, common or Scotch kale is a variety which

formerly wjs in extensive cultivation, and is still found

in the cottage " kailyards " or gardens of the Scottish

peasantry. It sends up a stout central stem, growing

upright to a height of about 2 feet, with close-set, large

thick plain leaves of a light red or purplish hue. The
lower leaves are stripped off for use as the plants grow up,

and used for the preparation of broth or "Scotch kail," a

dish at one time in great repute in the north-eastern

IV. — 78
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districts of Scotland. Tall or German greens, which grow

to the height of 4 feet, with bright green very much curled

leaves, have largely superseded kale in cultivation. A
very remarkable variety of open-leaved cabbage is cultivated

in the Channel Islands under the name of the Jersey or

branching cabbage. It grows to a height of 8 feet, but

has been known to attain double that ^altitude. It throws

out branches from the central stem, which is sutSciently

firm and woody to be fashioned into walking-sticks ; and

the stems are even used by the islanders as rafters for

bearing the thatch on their cottage-roofs. Several varieties

are cultivated as ornamental plants on account of their

beautifully coloured, frizzled, aud laciniated leaves. Brussels

sprouts, which represent .Dr Liudley's second class, are

miniature cabbage-heads, about an inch in diameter, which

form in the axils of the leaves. They form a tender and

delicate table vegetable. The third class is chiefly repre-

sented by the common or drumhead cabbage, the varieties

of which are distinguished by difference in size, form, and

colour. In Germany it is converted into a popular article

of diet under the name of Sauerkraut by placing in a tub

alternate layers-of salt and cabbage. An acid fermentation

sets in, which after a few days is complete, when the vessel

M tightly covered over and the product kept for use with

animal food. Cabbages contain a large percentage of nitro-

genous compounds as compared with most other articles of

food. Their percentage comp 'sition is—water, 93 4 ; albu-

men,'18; starch and dextrin, 33; woody fibre, 05; and

mineral ash, 08. Red cabbage is chiefly used for pickling,

and the Savoy is a hardy green variety, characterized by

its very wrinkled leaves. The Portugal cabbage, or

Coiive TroHclmda, is a variety, the tops of which form an

excellent cabbage, while the midribs of the large leaves are

cooked like sea-kale. Cauliflower, which is the chief

representative of class four, consists of the inflorescence of

the plant modified so as to form a compact succulent white

mass or head ; this is upon the whole the most highly

prized cidtivated form of the plant, and has been in use

from very remote times. Broccoli is merely a variety of

cauliflower difl'cring from the other in the form and colour

of its inflorescence and its hardiness. Broccoli sprouts, the

representative of the fifth class, is a form of recent intro-

duction, and consists of flowering sprouts springing from

the axils of the leaves. Kohl-rabi is a peculiar and excep-

tional variety of cabbage in which the stem, just above

ground, swells into a fleshy turnip-like mass. It is much
cultivated in certain districts as a food for cattle. The
varieties of cabbage, like many other Cruciferous plants,

are' possessed of anti-scorbutic properties, but unless

eaten when very fresh and tender they are difficult of

digestion, and have a very decided tendency to produce

flatulence.

Several species of palm, from the fact of yielding large

sapid central buds which are cooked as vegetables, are

known as Cabbage Palms. The principal of these is Areca

oleracea, but other .species, such as the Coco Palm, the

MaximUlana regia, Arenga sacchari/era,&c., yield similar

edible leaf-buds.

CABBALA AND CABBALISTS. See Kabbala.
CABENDA, or Cabinda, a seaport town of Western

Africa, in Lower Guinea, 40 miles north of the mouth of

the Zaire, on the right bank of the Bele, in 5° 33' S. lat.,

15° 40' E. long. From the great beauty of its situation,

and the fertility of the adjacent countrj', it has been caUed

the paradise of the coast. The harbour is well sheltered

and commodious, and the trade is considerable. Popula-

tion about 16,000.

CABET, Etienne (1788-1856), an active French

Communist, was born, the son of a cooper, at Dijon in

1788-- Ho choso the profession of advocate without

succeeding in it. but erelong became notable as tlie

persevering apostle of republicanism and communism. Ho
assisted in a secondary way lu the Pievolution of 1 >o0, and
obtained a legal appointment in Corsica under the Govern-
ment of Louis Phihppe ; but, being dissatisfied with the

moderation of the new rule, he began to attack it even m
public, and was dismissed. Elected, notwithstanding, U>

the Chamber of Deputies, he was prosecuted for his bitter

criticism of the Government, and obliged to go into exile

in England. On the amnesty of 1839, he returned to

France, and attracted some notice by the publication of a.

badLy-written and fiercely democratic history of the

Revolution of 1789 (4 vols., 1840), and of a sociiil romance.
Voyage en Icarie, in which he set forth his peculiar views

These works met with some success among the radical

working-men of Pans An opportunity at length occurred

of realizing his schemes. Pressed by his friends, he made
arrangements for an experiment in communism on American

soil. In his journal, Le Populaire, he announced the

purchase of a considerable tract of laud on the Red River,

Texas, and a treaty by which Cabet was made the dictator

of an intending colony, and the depositary of all the funds,

community of property being the distinctive principle of

the society. Accordingly, in 1848. an expedition of 150

sailed to America ; but unexpected difficulties arose and

the complaints of the disenchanted settlers soon reached

Europe. Cabet, who had remained in France, had more
than one judicial investigation to undergo in consequence,

but was honourably acquitted In 1849 he went out in

person to America, but on his arrival, finding that the

Mormons had been expelled from their city Nauvoo, id

Illinois, he transferred his settlement thither There, with

the exception of a journey to France, where he returned to

defend himself successfully before the tribunals, he re

mained, the dictator of his little society In 1856. how-

ever, he was expelled, and died the same year at St Louis.

He had not the advantages of either birth or eloquence, or

even of ability. The little success he obtained was due

entirely to the singularity of his opinions, and the straight-

forward persistency with which he advocated them.

CABEZA DEL BUEY (i.e., bullock's head), a towo

of Spain, in Estremadura, in the province of Badajoz, and

86 miles E.S.E. from the cityof that name. It manuiactures

woollen cloth, and has a population of 6500.

CABINET, a conventional, but not a legal, term

employed to describe those members of the Privy Council

who fill the highest executive offices in the State, and who.

by their concerted policy, direct the Government, and are

responsible for all the acts of the Crown The Cabinet

now always includes the persons filling the following offices,

who are therefore called Cabinet Ministers, viz -.—The First

Lord of the Treasury-, the Lord Chancellor, the Lord

President of the Council, the Lord Pri\y Seal, the five

Secretaries of State, the Chancellor of the Exchequer, and

the First Lord of the Admiralty. The Chancellor of the

Duchy of Lancaster, the Postmaster General, the First

Commissioner of Works, the President of the Board of

Trade, the Chief Secretary for Ireland, the President of the

Poor Law Board, and the Vice-I'resident of the Education

Committee are sometimes njembers of the Cabinet, but

not necessarily so. Hence the Cabinet inust consist of at

least eleven members, and it has sometimes included »»

many as seventeen. But the better opinion appears to be

that a large Cabinet is an evil. Mr Disraeli in 1874 acted

wisely in restricting the numbers of his colleagues to eleven

besides the Prime Minister. When Lord Gren\-ille in 180C

brought Lord Chief Justice EUenborough into the Cabinet

by combining his judicial oflicc with that of Lord President,

the appointment was strongly reprobated, and the eiperi-

I
meut has never been repeated, 'fhe Master-General of the
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Ordnance nsed to have a Beat io tbe Cabinet, and the duke
of Wellington sat there for a short time as Commander-in-

Chief Of late years there has been no military officer in

the Cabinet, a thing much to be regretted. In a few in-

stances privy councillors of very high standing, as the

duke of Wellington, Lord Sidmouth the marquis of Lans-

downe and Lord Russell, have been summoned to the

Cabinet without office. ITiere is no constitutional objec-

tion to summoning any pnvy councillor to the Cabinet by

eommand of the sovereign.

The word " Cabinet," or " Cabinet Council," was
onginally employed as a term of reproach. Thus Lord
Bacon says, in his essay Of Counsel (xx.), "The doctrine

of Italy and practice of France, in some kings' times, hath

introduced Cabinet Council.'—a remedy worse than the

disease ' and. again " As for Cabinet Councils it may be

their uiutto Plenus rimarum sum " Lord Clarendon—after

stating that, in 1640 when the great Council of Peers

was convened by the king at York, the burden of allairs

rested principally on Laud, Stratford, and Cottington with

five or si.^ others added to them on account of their official

position and ability—adds. " These persons made up the

Committee of State which was reproachfully after called

the Jiiiuito. and enviously then in Court Iffe Cabinet

CouTict/ ' And m the Second Remonstrance in January
1642. Parliament complained "of the managing of the

great alTairs of the realm in Cabinet Councils by men
unknown and not publicly trusted ' But tliis use of the

teJm. though historically cunoiis. has in truth nothing in

common with the modern application of it It meant, at

that time, the employment of a select body of favourites

by the king, who were supposed to possess a larger share

of his confidence than the Privy Council at large ' Under
the Tudors. at least from the later years of Henry VIII ,

and under the Stuarts, tne Privy Council was the Council
of State or Ooverninent During the Common-wealth it

assumed that name
The Cabinet Council, properly so called, dates from the

reign of William III and (rum the year 1693. for it was
not until some years alter the Revolution that the king
discovered and adopted the two fundamental principles of

a constitutional E.xecuiive Goveriiiiient, namely, that a

ministry should consist of statesmen holding the same politi-

cal principles and identified with each other . and. secondly,

that the imnistrv should stand upon a parliamentary b.isis.

that IS. tbut It t6\in coniiiiuiid and retain the maiuriiy of

votes in the Legislature li was long botore these principles

were thoroughly worked nut and understood and the

ipertection to winch they have been tirought in Jiiodern

times IS the result of Mine, experience and m part of

accident But the result is that tht Cabinet Council for

the time being is the Oovernuienl of Creat Britain that

all the powers vested m the sovereign (with one or two
e.xcepiiona) are practically exercised by tne members of this

body that all the members of tbe Cabinet are jointly and
severally responsible tor all us measures tor it differences

of opinion arise their existence is unknown as long as the

Cabinet lasts.—when publicly luanitesied the Cabinet is at

an ena and lastly that tbe Cabinet being responsible

»o the sovereign lor the conduct of executive business is

also collectively responsible to Parliament both for its

executive conduct and for its legislative measures, the same
men being as members of the Cabinet the servants of the

Crown and as Members of Parliament and leaders of the

' Thns. anoer Charles li in 1671, the king s confidential advisers
werft Clifford Arlington BuckingbAm, Ashley, and Lauderdale The
initial letters of their name^ epell the word •* Cabal ' and Lord
Macaulay aflinns that the wora cabal was popularly used as 8>'nony-

CDous with cabinet But the wortl cabal certSinly never was applied to

&DJ other cabinet . and tbe'cabal it£eir v.-aa not m truth a cabinet at aU.

majority responsible to those who support them by their
votes and may challenge in debate every one of their

actions. In this latter sense the Cabinet has sometimes-
been described as a Standing Committee of both Houses of
Parliament.

This in reality is the form to which the active governing
machinery of the British Constitution has now beea
brought It has been ingeniously argued by Mr Bagshot,
in his Essays on the Constitution, that " the Cabinet is S'

board of control, chosen by the Legislature, out of the-

persons whom it trusts and knows, to rule the nation,"
and that the choice of the Crown and of the Prime
Minister who frames the list ot Cabinet Ministers to be-

laid before the sovereign, is id fact circumscnbed and
predetermined by the position v iich a small number of
men in each party have acquired in Parliament No man.
can long remain a Cabinet Minister who is not in Parlia-

ment •. and of those who sit in either Hou'ieuf Parliament,

but a small proportion have attained to the rank or inllu-

ence that fits a man to be a Cabinet Mmistei This if-

especially the case in the House of Commons, largely

composed of men engaged in various professions tor it i?

easier to find men of high senatorial rank and experience

m the House of Peers than in the other House, because ir».

England members of the Peerage are frequently trained)

I and educated from early hie for high othce and the public

I

service The Cabinet, therefore, really originates in the

I Legislature, though its functions are the functions ot

executive government, and although it disposes on behalt'

of the Crown of a vast oniount of powei. patronage,

honours. Arc, to which the authority of. the Legislature does

not extend The Cabinet has, moreover, one most important
power, which it derives entirely from the t'rown. namely,

that of dissolving the Legislature to which it owes its owrk

existence—though this is in tact no more than an appeal
to the nation at large, whose representative the Legisla-

ture 18 The powerof dissolving Parliament is one usually,

though not always unreservedly, entrusted by the sovereign,

to the Prime Minister but if withheld when solicited, the

minister would resign

Instances are not wanting in our history in which the

direct action of tlie sovereign has overthrown a Cabiosi

or prevented a Cabinet Irom being torined In 1784
(ieorge III dismissed the Coahtion Ministry In 1807

the king also dismissed Lord Crenvilles Cabinet, in.

the teeth of Lord Lrskine's declaration ot the high VVhig;

doctrine, that the king had handed over every power of
government, and even his own conscience, to his responsible

advisers In these instance? the Crown succeeded, and the

new Parliament ratified the change Motso in 1834 when
William IV dismissed Lord Melbournes Cabinet, place<fc

the duke of Wellington for some weeks m sole possessiot^

I of all the Cabiner othces. and called Sn Robert Peel to

power. In l!Sl2 Lord Moira was defeated in the attempt

to form a Cabinet by the refusal of the resent to cunseiii

to a cbani;e in the household and in 183!) « siuular

reason was alleged by t^ueeu Victoria to prevent the acces

sion to office of Sir Robert Peel But though this step-

was defended and sanctioned by a minute ot tbe Whig:

Cabinet of the day it is now generally regarded as uncon-

stitutional, and the objection was never repeated.

Ooe of the consequences of the close connection of the

Cabinet with the Legislature is that it is desirable to divide

the strength of the ministry between the two Houses of

farhament Mr Pitts Cabinet of' 1783 consisted of him-

sielf m the House of Commons and seven peers. But so

aristocratic a Government would now be impracticable. In

Mr Gladstone's large Cabinet of 1868. eight, and afterwards

nine, ministers were in the House of Commons and six m
the House of Peers. Great efforta were made to strengthen.



•r>20 C A B — C A B

the ministerial bench in' the Coinmona, and a new i

.I)rmciple was introciuced, that the representatives of what

are called the spending departments—that is, the Secretary

ol State for War and the First Lord of the Admiralty

—

snould, if possible, be members of the House which votes

tne supplies. Mr Disraeli followed this precedent.

Although the Government of this country Is one of

extreme publicity, it is to the credit of the good sense and

good faith of Englishmen that the deliberations and pro-

ceedings of the Executive Government are veiled in impene-

trable secrecy, until the moment when the result of them

13 made known. Beyond the meagre announcement in the

Court Circular of tie bare fact that a Cabinet has been

held, and that certain ministers were present, nothing is

communicated to the public. Cabinets are usually con-

voked by a summons addressed to " Her Majesty's Confi-

dential Servants," by direction of the Prime Minister; and

the ordinary place of meeting is the Foreign OfTicc, but they

may be held anywhere. No secretary or other ofTicer is

present at the deliberations of this council. No official

'record is kept of iXs proceedings, and it is even considered

• a breach of ministerial confidence to keep a private record

-of what passed in the Cabinet, inasmuch as such memoranda
may fall into other hands. But on some important

occasions, as is known from the Memoirs of Lord Sidmonlh,

the_ Correspondence of Earl Grey with King William IV.,

and from Sir Robert Peel's Memoirs, published by per-

mission of the Queen, Cabinet minutes are drarwn up and

submitted to the sovereign, as the most formal manner in

which the advice of thfe ministry can be tendered to the

•Crown and placed upoiorccord. More commonly, it is the

duty of the Prime Minister to lay the collective opinion of

his colleagues before the sovereign, and take his or her

pleasure on public measures and appointments. The
sovereign never presides at a Cabinet, and at the meetings

of the Privy Council, where the sovereign does preside, the

business is purely formal. It has been laid down by some
writers as a principle of the British Constitution that the

-sovereign is never present at a discussion between the

advisers of the Crown ; and this is, no doubt, an established

fact and practice. But like many other political usages of

this country it originated in a happy accident. King

William and Queen Anne always presided at weekly Cabinet

•Councils. But when the Hanoverian princes ascended the

throne, they knew no English, and were barely able to

converse at all with their ministers ; for George I. or

George II. to take part in, or even to listen to, a debate in

council was impossible. When George III. mounted the

throne the. practice of the independent deliberations of the

Cabinet was well established, and it has never been departed

from. In no other country has this practice been

introduced, and perhaps this is one reason why in many

'instances constitutional government has failed to take

root.

Difference"" of opicion, of course, occur in all bodie? of

men, and arguments are frequently presented with greater

ability and temper in private than in public debate. These

differences are decided in the Cabinet, as in all committees

of council, by the majority of votes, and the rule holds good

in all of thera that " no man shall make publication of how

the minority voted " The vote once taken and the question

decided, every member of the Cabinet becomes equally

responsible for the decision, and is equally bound to support

and defend it. A decided difTorence of opinion cannot

be persisted in or publicly expressed without withdrawing

from the -Cabinet, as when Mr Gladstone quitted Sir Robert

Peel's administr.ation upon the proposal to endow Maynooth.

Flcnce it arises that resignations, or threats of resignation,

are much more common than the public imagine ;
and a

.good deal of tact and management is continually exercised

in reconciling these differences. A serious "division in

the Cabinet" is, as is well known, an mfallible sign of

its approaching dissolution. There are cases in which a

minister has been dismissed for a departure from the con-

certed action of his colleagues. Thus, in 1851, Lord
Palmerston having expressed to the French ambassador m
London his unqualified approbation of the coup d'etat of

Louis N'apoleon against the Assembly, when the Cabinet

had resolved on observing a strict neutrality on the subject.

Lord Russell ad'viscd Her Majesty to withdraw from Lord

Palmerston the seals of the Foreign Department, and bis

lordship never again filled that office.

A clause was introduced into the Act of .Settlement of

1705 requiring all Acts of State to be transacted in the

Privy Council and signed by all the members present.

This provision was found to be inconvenient, and was
rc])ealed two years aftenvards. According to modern usage

only one kind of public document is signed by all the mem-
bers of the Cabinet, as privy councillors, and that is the

order for general reprisals which constitutes a declara-

tion of war. Such an order was issued against Russia in

18.^4, and was signed by all the members of Lord Aber-

deen's Cabinet.

Upoa tho resignation or dissolution of a ministry, the

sovereign exercises the undoubted prerogative of selecting

the person who may be thought by the Court most fit to

form a new C.ibinet. In several instances the state-smen

selected by the Crown have found themselves unable to

accomplish the ta.sk confided to them. But in more favour-

able cases the minister chosen for this supreme office Ijy the

Crown ha-S the power of distributing all the political offices

of the Government as may seem best to himself, subject

only to the ultimate approval of the sovereign. The Firsc

Minister is therefore in reality the author and constructor

of the Cabinet ; he holds it together ; and in the event of

his retirement, from whatever cause, the Cabinet is really

dissolved, even though its members are again united under

another head, a.s was the case when Lord Melbourne

succeeded Lord Grey in 1834, and when Mr Disraeli

succeeded Lord Derby in February 1 868. Each member
of the Cabinet, in fact, holds office under the First Lord

of the Treasury, and in the event of resignation it is to

him that the announcement of such an intention should

be made.

The best account of the Cabinet council and of the otlier e xeco-

tiv6 machinery of the constitution is to be found in Mr Alphi-iia

Todd's Essay on ParhameuMrti Gm-emmeut in Enntanit (2 vols t'vo.

1867-C9), where all the authorities are collected—Hallnm. May.

John Austin. Lord Macaulay—and a vast quantity of political infor-

mation, compiled from debates and bearing on this subject. Mr
Bagehofs Essat/ on the E'uilish Constiliition contains on ingenious

comparison, or rather contrast, •between the Dnti.sh Cabinet and tl»e

administrative mechanism of the United States of America. (H. R )

CABIRI (Ka/3eipoi),in Mythology, usually identified with

the Dioscuri (Castor and Pollux), in common with whom
they were styled fityiXoi. Seoi (niayn Dii), and had the

power of protcctint; life against storms at sea, the symbol

of their presence being the St Elmo fire. The worship of

the Cabin was local and peculiar to the islands of Lcranos,

Imbros, and Samothr.acc, extending also to the neighbour-

ing coast of Troy, in which places it appears to have be«B

inherited from a primitive Pelasgic population. It wat,

however, in Samothrace that this worship attained its chief

importance, coming first into notice apparently after tb«

Persian war, and from that time extending its influence

down into the Roman period. The point of attraction vtm

in the religious Mysteries, initiation into which was sought

for, not only by large numbers of pilgrims, but also by such

persons of distinction as Philip and Olj-mpias— the porent*

of Alexander, his successor Lysimachus, Arsinoe, and those

Roman commanders whose duties led them to that quarter.
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WTiat the rites were in which the Mysteries consLstod is

unknown, and it is therefore impossible to say how far

they may have been organized on the model of the

Mysteries of Eleusis, though it is clear that Athens took a

considerable part in being the first to extend the influence

of the Samothracian Mysteries. Initiation included also

an asylurn or refuge, if required, within the strong walls

of Samothrace, for which purpose it w.is used among others

by Arsinoe, who afterwards caused to be erected there

(276-217 B.C.), to record her gratitude, a monument, the

ruins of which were explored in 1874: by an Austrian

archaeological expedition (Utitersuchmgeii auf Samotkrake,

by Conze, Hauser, and Niemann, Vienna, 1875)

In Lemnos an annual festival was held, lasting oine daj-s,

iluring which all the fires in the island were extinguished

and fresh fire brought from Delos. From this and from

the statement of Strabo (x. 437), that the father of the

Cabiri was Camillus, a son of the god Hephaestus, it has

been thought that the Cabiri must have been, like the

Curetes, Corybantcs, and Dactyls. da;mons of volcanic fire.

But this IS very uncertain. In Lemnos they fostered the

growth of the vine and fruits of the field, and from their

connection with Hermes in Samothrace, it would seem that

they had also aided the fertility of cattle. Both the names
and the number of the Cabiri are doubtful. On late

authority theyare given as Axirros,Axiokersa,a.nA Axiokersos,

with a fourth called Kadmilos or Kasmilos , but in the

usual tradition they were DarrUxnos, Jasion, and Uarmoma.
Jasion, who w.is a favourite of the goddess Demeter,

instituted the Mysteries. Harmonia married Cadmus of

Thebes, whose name is to be recognized in Kadmilos, one
of the Cabiri On the other hand it h;ia been argued that

there were only two Cabiri, Dardanus and Jasion, cor-

responding as deities to the Greek Poseidon and Apollo, or

Uranus and Ga;a, i.e., sky and earth. On these points, the

statements of ancient writers are not only few but generally

irreconcilable with each other On Etruscan bronze

mirrors representations of what are called the Cabiri

frequently occur, consisting of two youthful figures, some-

times with the addition of a female figure, apparently their

sister, sometimes there are three brothers This subject

IS dealt with in detail by Gerhard in bis £lriiskisc/ie Melall-

Spiegel

CABLE, a rope or chain used for connecting a ship

with her anchor. Chain cables are generally used, but
on account of their weight they are unsuitable for moor-
ing in very deep water, when several lengths of cable

would be hanging at the " hawse pipe ;
" and they cannot

be used, also on account of their weight, when it is required

to lay an anchor out at some distance from the ship.

Hempen cables are, therefore, supplied to all ships as

well 83 chain cables For sizes, number, and lengths of

cables carried by ships of the Royal Navy and required by
Lloyd's rules to be supplied to merchant ships, see article

Anchor.
The length of a chain cable is 100 fathoms, and that

of a hempen cable 101 fathoms. The term "a cable's

length," by which the distance of vessels from each other
is usually given in nautical parlance, is understood to mean
100 fathoms, or 200 yards Cables are sometimes made of

common chain, but the best and most approved are made
of stud-link chain, as shown in fig. 1, which gives the rela-

tive proportions of the various parts. Cables are made in

lengths of 12J fathoms, connected together by "joining
Bbackles," as shown at D Each length is " marked " by a
piece of iron-wire being twisted round the stud of one of the

links, the wire being placed on the first stud inside the

first shackle,

—

i.e., the stud nearest to the shackle on the
side remote from the anchor,—on the second stud inside

the second shackle, and so on, so that the length of cable

which is ont may always De known. For instance, if the

mark is on the sixth stud inside the first inboard shackle,

it is known that six lengths, or 75 fathoms, of cable are

out, measuring from that shackle. In joining the lengths

together the round end of the shackle should be phced
towards the anchor. The end links of each length C, C
are made without studs in order to receive the shackles,

and it is necessary to make them of iron of greater diameter

than that used for the stud links, in order to keep them of

equal strength. The stud keeps the link from collapsing,

and increases its strength considerably.

Flo. 1.—Stud-link Chain =

The next links B, B in their turn have to be enlarged
to enable them to take the increased size given to the links

C, C. It will be observed from the sketch of the shackle

D that the pin is made oval, its greater diameter being in

the direction of the strain. Thi pin of the shackle which
attaches the cable to the anchor, and is called the "anchor
Bhacklo " in distinction from the "joining shackles," may
project and be secured by a forelock ; but as any projection

would be detrimental when the chain is running out (some-

times with great rapidity) through the hawse pipes, the

pins of the joining shackles are made as shown, and are

secured by a small pin d. This small pin is kept from

coming out by being made a little short, so that a lead pellet

may be driven in at either cud to fill up the holes in the

shackle, which are made with a groove, so that as the

pellets are driven in they expand or dovetail, and lhu»

keep the small pin secure in its place.

The cables are stowed in the chain lockers, the inner

ends being firmly secured to the ship by a "slip." This is

done to render it impossible for the cable to run out and

be lost accidentally, the slip being provided so that the

cable may be let go without difficulty if stress of weather

or any other cause renders such a proceeding imperative.

It is necessary to fit one or two swivels in each cable to

avoid turns being taken in it as the ship swings. When a

ship is moored with two anchors the cables arc attached to

a mooring swivel (fig. 2) ; if this is not done the cables get

entvrined around each other, forming what is termed a
" foul hawse,' which is a troublesome thing to clear.

The cable is hove up in large vessels by a capstan, and

in small ones by a windlass It is brought directly to the

capstan, the inner end passing to the deck pipe, and thence

to the chain lockers ; or it is brought in by means of a

messenger, which is an endless chain passing round the

capstan and a rollet on each side of the deck near the

hawse pipes The cable is stoppered to the messenger by

rope or iron nippers, and as the messenger goes round with

the capstan the cable is brought in, the nippers being shifted

as required Messengers are now almost entirely superseded

by the improved make of capstans.

Various means for checking the cable as it is running

out, and for holding it. have beer< devised. The old-

' The dimensions marked in the figure arc those for one-inch chains

and signify so many diameters of the iron of the common links,— tbut

fomung a scale for all sizes.
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fashioned plan is to fit a strong iron lever called a " com-

presser " under the deck pipe, fixed at one end in such a

position that when the other end is hove round by a tackle

the cable will be jammed between the compresser and the

lower edge of the pipe. In place of compressers, or to act

in conjunction with them, several kinds of stoppers have

been used, fitted either atthe deck pipes, or just inside the

hawse pipes ; those patented by Harfield and Co. find tlie

anost favour in the Royal Navy, but the compressers are

Fio. 2.—Mooring Swivel.

almost invariably fitted with them. Ships are generally

held When " riding at anchor" by one or two tarns of the

-Cable being taken round the " riding bitts," which are strong

structures of iron or wood, placed for this purpose near the

iiawse pipes. " Stopper bolts"

—

i.e., ring-and-eye bolts,

placed in the deck forward—are also fitted, to which the

cable may be secured while the turns are being put on or

j^aken off the riding bitt, while the mooring swivel is being

^ittached, or at other times. (t. m.)

CABOT, Sebastian,' the renowned navigator, and

contemporary of Columbus, was the son of John Cabot, a

Venetian merchant, and was bom in Bristol, England,

while his father was a resident of that city. On the disputed

question of his birthplace, Richard Eden (Decades of the

Jfew World, fol. 255) says Sebastian told him that, when

•four years old, he was taken by his father to Venice, and

returned to England while still very young, " -whereby he

was thoug'.it to have been bom in Venice." Stow, in his

Annals, under the year 1498, Styles " Sebastian Oaboto a

Genoaa sonne, borne in Bristow." Gaivano and Herrera

also give to England the honour of his nativity. Neither

the year of his birth nor that of his death can be stated

with precision ; conjecture fiies the former event in about

1476 No instructive details of his early life, until he

had passed his twentieth year, can now be recovered.

The discoveries of Columbus infused into young Sebastian

an ardent desire to emulate his brilliant achievements.

Henry VTI. resolved to enter the new field of maritime

discovery, which had already rewarded Spain with the

Antilles ; and the Cabots having proposed to the' king the

project of shortening the voyage to India by sailing west,

to them vras confided, its execution.

The first patent was granted March 5, 1496 (llth Henry
Vll.), to " John Gabote, citizen of Venice ; to Lewes. Sebas-

tian, and Santius, sonnes of the said John." It empowered
them to seek out, subdue, and occupy, at their ovm charges,

any regions which before had " been unknown to all

Christians." They were authorized to set up the royal

banner, and possess the territories discovered by them aa

> Gabote, Patent of H96 ; Kabotto. Patent of 1*98 ; Caboto, Edei

;

'Oaboto, Gomara SUne.

the king's vassals. Bristol wa.<! the only port to which tii4 •

were permitted to return ; and a fifth part of the gain? ^f

the voyage was reserved to the Crown. The discovere.T

were vested with exclusive privilege of resort and traffic.

With respect to Lewes and Santius, the chronicles are

silent. John and Sebastian sailed from Bristol in the

"Matthew" in the following year (1497), aiid. as now seems

probable, returned to England after the first discovery

had been made (see Bristol, p. 350). There is in Um
account of the Privy Purse expenses of Henry VIL th«

following entry:—" 10th August 1497. To him that fonnd

the New Isle. £10."

Although it ia probable that the Island of Newfoundland

was discovered in this voyage, a careful scrutiny of the

various maps and chronicles sustains the belief that the

Cabots saw the mainland of America before any other,—the

term Terra primum visa having been used to distmgush

tne continent, or what was befieved to form a part of it.

The relation of Sebastian (see Hakluyt, HI, p. 7) does not

warrant the inference that the first land seen was an island.

The most precise account of the discovery is from a map
drawn by Sebastian Cabot, and engraved in 1649 by

Clement Adams, which is known to have hung in Qnee>.

Elizabeth's gallery at 'WTiitehalL The notice runs a?

follows :— " In the year of our Lord 1497, John Cabot, a

Venetian, and his son Sebastian, discovered that country

which no one before his time had ventured to approach, on

the 24th of June, about five o'clock in the morning. He
called the land Terra pnmum visa, because, as I conjecture,

this was the place that first met his eye in looking from the

sea. On the contrary, the island which lies opposite the

land he called the island of St John,—as I suppose, because

it was discovered on the festival .of St John the Baptist"

On Sebastian Cabot's map of 1544, the orig^inal of which

is in the Geographical Cabinet of the Impenal Library st

Paris (see fac-simile in iomaxA's Monumenisdt la GeographU),

nothing is designated above the sixtieth parallel. Prtna

(terra msta is {'.elineatcd between 4£° and 50°, with thj

island St Juan (corresponding with Prince Edward)

within the great gulf at the embouchure of what is plainly

the St Lawrence. The authenticity of the map beinc

accepted, the " land first seen " could be no other than

the coast of Nova Scotia, or island of Cape Breton.

A second " patent " to Johp Cabot, dated 3d February

1496, authorized him to take six English ships, of not

more than 200 tons, in any port in the realm, " and them

convey and lede to the lande and isles of late found by the

said John in cure name and by oure commandment."
Before the expedition was ready, John Cabot died, and

Sebastian, with a fleet of five vessels, sailed from Bristol

in May 1498. It is believed that this is the voyage

referred to by Peter Martyr, Qomara, Fabyan, and bj

Sebastian himself in his letter to Ramusio. Cabot, upon

falling in with the coast, ascended it as high as latitudt

67^°, probably passing into Hudson's Bay, He persevered

in the effort to find an open channel to India, until hu
sailors, ap,)alled by the danger of navigating the ship

among icebergs, brpke out in open mutiny and compelled

him to turn back. He then retraced his course, pausing at

Baccalaos to refit ; and, after examining the coast as fat

south as 38°, returned to England. Sebastian took with

him in this voyage three hundred men, with the purpose,

as Gomara states, of colonizing the newly-found regions.

Thevet, French cosmographer, relates that Cabot lande'.

these emigrants where the cold was so intense that ncarlv

the whole cftmpany perished, although it was in Julj.

Cabot brought to England three native inhabitants of tne

countries he had visited ; his great achievement was the

discovery of eighteen hundred miles of sea-coast ol th«

i
North American continent.
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Except the vague report of a voyage undertaken by him

jn H99, nothing more appears relative to Sebaatian until

1512, when he is found living at Seville, engaged in

jevising the Spanish king's maps and charts. The death

«f FeJdinand put an end to a design to renew the search

for a north-west passage to Cathay, and Cabot, who was to

have commanded, returned to England. In 1517 he

undertook, with Sir Thomas Perte, another voyage,—

whether of discovery or conquest in Spanish America is

uncertain. In 1518 Sebastian revisited Spain, and was

appointed pilot-major. After the conference of B^dajos, a

squadron was^ fitted out under Cabot to pursue Spanish

discovery in the Pacific. It sot sail in August 1526, but

some of his chief officers having spread disafl'ection in the

fleet, Cabot abandoned the original plan as impracticable,

and put into the La Plata. He sailed up this river 350

leagues, budt a fort at one of the mouths of the Parana,

which stream be ascended in boats, and also penetrated

soa>e distance up the Paraguay. Failing to obtain the aid

JiD solicited, and weakened by the assaults of the natives,

Sebastian was forced to leave the coast for Spam.

]
Bo now, for the second time, returned to England, and

notwithstanding a demand by the emperor that "he might

be sent over to Spain," settled at Bristol. Edward VI., in

1549, granted the now aged seaman a pension of two

hundred and fifty marks. Hakluyt states that the ofiicc

uf Grand Pilot of England was created for him. It was at

this period that lie explained to the king the phenomenon of

the variation of the needle. He was active in promoting the

expedition of 1553 to Russia, the success of which gave him

the life appointment of Governor of the Muscovy Company.

Cabot IS supposed to have died in London, in 1557,

sixty-one years subsequent to the date of bis first commis-

sion from Henry VII., and not far from eighty years old.

The place of his burial is unknown, and we are indebted

to Eden for the deathbed scene of this intrepid navigator,

who saw the American continent before Columbus or

Amerigo Vespucci. His character is, e.'itiilled by contem-

poraries, and was distingui.'.hcd for lofty courage and

niillagging perseverance in the execution of his designs.

Few lives exhibit such incessant activity m the pursuit of

»n idea. The maps and discourses drawn and wntten by

himself would, if in existence, have shed much light on .tii

illustrious career ; but, with the exception of a map said

K) have been recovered in Germany, and another existing

in France, no trace of them ramains. The memoir by
Richard Biddle, London and Philadelphia, 1831, though

faulty m arrangement, is still the best.

CABRA, a town of iSpain, in the province of CordQva,

.about 28 miles S.E. of that city, situated in a fertile valley

near the source of the river of the same name. It contains

a cathedral church (de la Asuncion) which was formerly

a mosque, and has also a theatre, a hospital, a college, and
several monasterie.s. There still remains a part of its old

castlo called the Tower of Homage ; and the abyss into

winch Don Quixote's Knight del Bosque precipitated

himself is pointed out. The fields of clay in the neighbour-

hood afford materials for a considerable trade in bricks and
pottery ; and there is an abundant supply of wine, nnegar,

oil, and flour from the surrounding districts. The manu-
facture of coarse linen, woollen, and hempen stuffs is con-

siderable. There are some interesting Moorish remains

to be seen in the town and suburbs. Cabra is a town of

great antiquity and is identified with the Babro or ./Egabro

of Pbny, which was probably of Punic origin. It was
debvered from the Moors by Ferdinand III. in 12-10, and
entrusted to the order of Calatrava, but in 1331 it was
recaptured by the kuig of Granada. In the reign of Henry
IV. It was bestowed on the count of Baena. For several

eenturies it was the seat of a bishop. Population 11.076.

CABUL, or Kabul, in modern days the capital of

Afghanistan {q. v.) The city stands on the right bank

of the river called after it, on the fork made by the junction

of the Loghar River, where the productive plain, which

extends north to the foot of Hindu Kusb, narrows rapidly

into the gorges from which the streams issue. The city

stands in 3-1° 30f N. lat., C9° 6' E. long., at an altitude of

C39G feet above the sea.

Cabul is about 3 miles in circuit ; it was formerly walled,

but now is not so. The mountains surround it pretty closely

except where the plain opens to the N.E. It is triangular

ill form, the B.ala-Hiss.ir or Acropolis, in which the Amir

resides, forming the S.E. angle, and rising about 150 feet

above the plain. The old wall had seven gates, of which

two alone remain, viz., the Lahori and the Sirdar.

The city is divided into six muhalas or quarters, and

these again into hichas or sections, which are enclosed and

have gates. In tumult these enclosures form small separate

fortresses. The streets hardly merit the name, and nowher§

could admit wheel carriages , they are narrow passages,

frightfully dirty after ram. The houses aro of sun-dried

brick and wood, seldom more than two stories in height.

There arc no public buildings of any moment ; soma

mosques are spacious, but none have any magnificence.

There are thirteen or fourteen sarais for foreign traders, but

they bear no comparison with those of Persia. The public

baths lack cleanliness, and the odour of the filth which is

used as fuel is most offensive. The greatest ornament of

the city was the arcaded and roofed bazaar called Chihdr

C'lidtd, ascribed to Ali Mardan Khan, a noble of the 17th

century, who has left behind him many monuments of his

munificent public spirit both in Cabul and m Hindustan.

Its four arms had an aggregate length of about COO feet,

with a breadth of 30. The display of goods was remark-

able, and in the evening it was illuminated. This cdifica

was destroyed by Sir G. Pollock on evacuating Cabul, us a

memento of the treachery of the city. The several crafts,

such as saddlers, drapers, braziers, armourers, congregate

together, as is usual in the East and to some extent m the

south of Europe. Itinerant traders also parade the bazaars,

each with his peculiar cry. The uhl-clolhoinan of London

IS represented by the Moghul of Cabul, with his cry of

" Old bullion, old clothes!"

Including the Bala Ilissar, Cabul contains about 9000

houses, giving a probable population, of 50,000 to C0,000.

In summer the population is more dense. Without the

limits of the old city to the westward is the fortified quarter

of Chandol, once a detached village, now a large suburb

occupied by the Kizilbashes (see Afghanistan), and con-

taining 1500 to 2000 bouses.' It has independent bazaars,

baths, mosques, etc.

The river of Cabul is traditionolly &aid to have eevera!

times flooded or swept away the city. There is but one

bridge within the city limits, but there are others above and

below in the vicinity. The city is well supplied with

water, chiefly by canals drawn from the two rivers, and the

streets are frequently intersected by covered aqueducts.

There ore also many wells, water being found at moderate

depth throughout the valley.

Though there is some malarious influence in autumn from

the marshy ground north of the city, Cabul is on the whole

healthy. In addition to good water it has at most seasons

a fine atmosphere, and an excellent supply of food. Tho
children are chubby and ruddy. Vast supplies of fruit of

fine quality are brought into tho markets from the gardens

of the Koh-daman and adjoining valleys. And the shops

for the sale of fruit, fresh and dried, are a notable feature

in the bazaars.

Ccmeterifis are numerous in the vicinity, including places

';! Jewish and ccsmon burial- Ore of the graveyards near
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the shrine called Shih Shahid contains a tomb bearicg in

Roman characters the following inscription :
—" Hert lyes

the body of Joseph Hicks, the son of Thomas Hicks and
Edith, lofio departed this lyfe the eleventh of October 1G66."

An annual day in spring is appropriated to visiting the

tombs, as in continental Europe. The graves are sprinkled,

gariands placed, and small repairs executed.

Many sacred shrines are interspersed among the

semeteries and gardens. The gardens are often on

icclivities, formed into terraces, supplied with springs, and
abounding in song-birds. Bpth shrines and gardens are

greatly resorted to by the Cabulis, who are passionately

fond of this kind of recreation. Most of the roads are

bordered by running waters, and shadowed by mulberry,

willow, or poplar trees. The tomb of the illustrious Sultan

Baber stands about a mile to the west of the city in a

singularly charming spot, on a slope spreading before the

sun. The grave is marked by two erect slabs of white

marble. Near him lie several of his wives and children
;

the garden has been formerly enclosed by a marble wall ; a

clear stream waters the flower-beds. From the hill that

rises behind the tomb there is a noble prospect of his

beloved city, and of the all-fruitful plain stretching to the

north of it.

The geographical position of Cabul, in a tolerably open

country intervening between the passes which lead to India

on the one side, and those which lead to Turkestan on the

other, is highly favourable to trade. Baber exalts the

importance of its traffic in his day, saying that the products

of Khorasan, Rflm (Turkey), Babylonia, and China were

all to be found there. People in easy circumstances are

numerous. The presence of a court and a considerable

military force contributes to the bustle of the place, and
imparts animation to many trades. But the people do not

sxcel in any handicraft or manufacture.

Cabul is believed to be the Ortospanum or Ortospana of

the geographies of Alexander's march, a name conjectured

to be a corruption of Urddhasthuna, " high place." But
the actual name is perhaps also found as that of a people

in this position (Ptolemy's Kaboliloe),'ii not jn the name of

a city apparently identical with Orlosfjana, Carura, in some
copies read Cabura. It was invaded by the Arabs its early

as the thirty-fifth year of the Hegira, but it was long before

the Mahometans effected any lasting settlement In the

sarly Mahometan histories and geographies we find

[according to a favourite Arabic love of jingle) Kdbul and
Zdhul constantly associated. Zdbnl appears to have been

the country about Ghazni. Cabul first became a capital

when Baber made himself master of it in 1504, and here h^

reigned for fifteen years before his invasion of Hindustan.

In modem times it became a capital again, under Timur
Shah (see A-FOHajiistan), and so has continued both to the

and of the Durrani dynasty, and under the Barakzais, who
now reign. (h. y.)

Caj3ul (Kabul), is also the name of the province includ-

ing the city so called. It may ba considered to embrace the

whole of the plains called Koh-daman and Beghram, &c.,

to the Hindu Kush northward, with the Kohestan or hill

country adjoiniug so far as it is in actual subjection to the

Amir's authority. Eastward it extends to the border of

JaUl.lblid at Jagdalak ; southward it includes the Loghar
listrict, and extends to the border of Ghazni ; north-west-

ward it includes the Paghman hills, and the valley of the

apper Kabul River, and so to the Koh-i-Baba. Roughly it

smbraces a territory of about 1 00 miles square. Wheat
»nd barley are the staple products of the arable tracts.

Artificial grasses are akp much cultivated, and fruits

largely, especially in the Koh-daman. A considerable part

of the population spends the summer in tents. The
villages are not enclosed.by fortiScations, but contain Bmnll

pn vate castles or fortalices. The revenue of Cabul province

has been stated at £180,000.
For the Cabul Rivek, see fully under Afghamistan.
CACAO. See Cocoa.
CACERES, the capital of the province of the same name

in Estremadura, in Spain, 20 miles south of the Tagus, and
24 miles west of Truxillo, on a ridge of hills which stretch

from east to west. It is the residence of the bishop of

Corias, and contains a handsome episcopal palace, as well as

a public school, a college, and several charitable institutior.s.

The monastery and college of the Jesuits was one of the

finest in the kingdom, but has been secularized and converted

into a hospital. In the neighbourhood are large gardens,

well-cultivated fields, and extensive pasture grounds ; while

in the town are oil and fulling mills, soap works, tanneries,

and lime-kilns. There is also some trade in wool. Caceres

occupies the site of the ancient Castra Ccecilia, and was a

place of some importance both under the Romans and
under the Moors. There are several fine specimens of the

domestic architecture of the Middle Ages, such as the

houses of the duke of Abrantes, the count de la Torre, and
the count de los Carbajales. The bull-ring, a modern
structure of granite, is one of the most remarkable buildings

of its kind in Spain. Population, 13,466.

CACHAO, or, as it is variously spelled, Kacho, Kecho,
Hecho, or Kesho, formerly known as Donk-king and now
officially as Bacthian or Bac-king, is the largest city ot

Anam, and the capital of the province of Tonquin. It it

situated on the west side of the Tonquin River, about

eighty miles from the sea, in 105° 35' E. long., 21° N. lat.

It is of great extent. The principal streets are wide and
airy, and for the most part are paved with bricks and small

stones, but the others are narrow and ill paved. Most oi

the houses are constructed of mud or sun-burned bricks and
timber, and thatched with leaves, straw, or reeds, and are

generally one story in height. The public edifices are

spacious, particularly the royal palace, which is several

miles in circuit, and is surrounded by high walls. Besides

this palace there are to be seen the ruins of one still mor«
magnificent) said to have been six mOes in circumference.

Cachao is a place of some commercial resort ; its imports

are long cloths, chintz, arms, pepper, and other articles,

which are exchanged for gold and manofacturcd goods,

namely, beautiful silks and lackered ware, which last k
generally reckoned superior to any in the East. The
EngUsh factory, which stood on the banks of the river

north of the city, and that of the Dutch, south of it, have

long been withdrawn. Cachao is peculiarly liable to fires

;

and to prevent or extinguish these, the city is governed Vy
a rigid police, and divided into wards. Fires for domestic

use are only permitted during certain hours of the day.

About the middle of the 18th century the city was nearly

burnt to the ground by a conflagration, which was the work
of incendiaries. In 1873 Franijois Garnier, the famous

French explorer, with an expedition of two hundred men
and two ships, having come into collision with the

authorities, took possession of the city after capturing ^he

fort of Hanoi, which was constructed on European principles

and defended by a large garrison. Not long after he was

assassinated by the natives ; but his victory led to a

treaty between the French Government and the Anamest.

by which the port is declared open to the flags of all nations.

CACHED, or Cachao, a town of Western Africa ii>

Senegambia, in the laud of the Papela, a few miles inlann

from the mouth of the River Cachao or San Domingo, ll

is a fortified post of the Portuguese, and carries on a
trade in gold dust and ivory. Population 15,000.

CACHOEIRA, a town of Brazil, in the province of

Bahia, and 62 miles N.W. from the city of that name, w
situated on the River Paragxiassu, which is subject to
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heavy floods. It contains a town-house, a prkon, a con-

sent of . Carmelites, aud some five or six churches, and
carries on an active trade in tobacco, coffee, and sugar.

Population 15,000.

CACONGO, a small kingdom of Western Africa, sepa-

rated from Congo by thp river Zaire. The surface is

mountainous but fruitful, the climate healthy though un-

Buited for Europeans. A strong tendency to adopt Europ-

ean customs ond conveniences is displayed by the inhabi-

tants, who carry on a considerable trade at the seaport

towns of Mallemba and Cabinda. The capital is Kinguela.

CACTUS. This word, applied in the form of kokto^

by the ancient Greeks to some prickly plant, was adopted

by Linnaeus as the family title of a group of curious suc-

culent or fleshy-stemmed plants, most of them prickly and
leafless, some of which produce beautiful flowers, and
are now so popular m our gardens that the name has

become familiar. As applied by Linna?us, the name Cactus

IS almost conterminous with what is now regarded as the

natural order Cactacece, which embraces several modern
genera. It is one of the few Linnaean generic terms which

have been entirely set aside by the names adopted for the

modern divisions of the group.

The Cacti may be described in general terms as

plants having a woody axis, overlaid with thick masses

of cellular tissue forming the fleshy stems. These are

extremely various in character and form, being globose,

cylindrical, columnar, or flattened into leafy expansions or

thick joint-like divisions, the surface being either ribbed

like a melon, or developed into nipple-like protuberances, or

variously angular, but in the greater number of the species

furnished copiously with tufts of horny spines, some of

which are exceedingly keen and powerful These tufts

show the positioa of buds, of which, however, compara-

tively few are developed. The stems are in most cases

leafless, using the term in a popular sense ; the leaves, if

present at all, being generally reduced to minute scales. In

one genus, however, that- of Peresha, the stems are less

succulent, and the leaves, though rather fleshy, are developed

in the usual form. The flowers are frequently large and
fihowy, and are generally attractive from their high colouring.

In one group, represented by Cereus, they consist of a tube,

more or less elongated, on the outer surface of which,

towards the base, are developed small and at first incon-

spicuous scales, which gradually in crease in size upwards, and
at length become crowded, numerous, and petoloid, forming

a funnel-shaped blossom, the beauty of which is much
enhanced by the multitude of conspicuous stamens which

with the pistil occupy the centre. In another group,

represented by Opuntia, the flowers are rotate, that is

to say, the long tube is replaced by a very short one. At
the base of the tube, in both groups, the ovary becomes
developed into a fleshy (often edible) fruit, that produced

by the Opuntia being known as the prickly pear or Indian

fig.

The principal modem genera are raiiged under tv.o sub-

divisions, which are separated by the difl^erences in the

iower-tube just explaineid. Those with long-tubed flowers,

the Cactece tubulosoe, form the genera Melocactut, Mam-
mrllaria, Schinocacius, Cereus, Pitoeereus, £chinopsu,

Pkyllocaclus, Epiphyllum, <fec. , while those with short-

tubed flowers, the Cacteae rotata, are referred to Phipsalis,

Opuntia, Pereskia, and one or tw» of minor importance.

These plants, whether viewed as the Cactus family or the

natural order Ccudeas or Cactacecs, belong almost entirely,

if not exclusively, to the New World ; but some of the

Opuntias have been so long distributed over certain parts

of Europe, especially on the shores of the Mediterranean

and the volcanic soil of Italy, that they apjiear in some
places to have taken possession of the soil, and to be

distinguished with difiScuity from the aboriginal vegetation.

The habitats which they afi'ect are the hot dry regions of

tropical America, the aridity of which they aro enabled to

withstand in consequence of the thickness of their skip,

and the paucity of evaporating pores or stomates with

which they are furnished,—these conditions not permitting

the moisture they contain to be carried off too rapidly.

Occurring thus as they do in situations where ordinar>'

vegetation could not exist, they may be considered as one

of the Means which nature has provided for the support of

man and animals where other means of subsistence fail.

The stems are filled with wholesome though insipid fluid,

and the succulent fruit are not only edible but agreeable.

In fevers the fruits are freely administered as a cooling

drink, and when bruised are regarded as a valuabk

remedy for the cure of ulcers. The Spanish American;

plant the Opuntias around their houses, where they serve

as impenetrable fences.

MELOCACrrs, the family of Melon-thistle or Tuik's-cap Cactuses,

contains, according to Labouret, a monographer of the order, aboui

thirty species, which inhabit chiefly the West Indies, Meijco, aiic

Brazil, a few extending into New Gi-anada. The typical species,

li. co:nmunis, forms a succuient mass of roundish or ovate fom:,

frum 1 foot to 2 feet high, the surface divided into numerous
fuiTows Uk§ tlie ribs of a melon, with projecting angles, which a.f

set ^ith a regular senes of stellated spines,—each bimdle consisting

of aboat five larger spines, accompanied by smaller but fihari

aculei or bristles,—and the tip of the plant being surmounted bj r

cylindrical crown called a cephalium, Sto 5 inches high, composet

of reddish-brown acuular bnstles, closely packed with cottony tn

mcntum. At the summit of this crown the small rosy-pink flower*

are produced, half protruding from the mass of wool, and tiieae are

succeeded by small-red berries. These strange plants usnally grow

in rocky places with little, or no earth t» support them ; and il

is said that in times of drought the cattle- resort to them to all :y

their thirst, first ripping them up with their horns and tearii.j-

ofi' the outer skin, aud then devouring the moist succulent parts

The fruit, which has an agreeably acid flavour, is frequently eati r.

in the West Indies. The Melocacti are distinguidied by the

distinct cephalium or crown which bears the flowers. «:.

Mammillaria.—This group, which comprises nearly 300 species,

mostly Mexican, with a few Brazilian ana West Indian, is calleil

Nipple Cactus, and consists of globular or cylindrical succulent

plants, whose surface instead of being cut up into ridges with alter,

nate furrows, as in Metomctus, is broken up into teat-like cylin

drical or angular tubercles, spirally arranged, and terminating in <

radiating tuft of spines which spnng from a little woolly cushion.

The flowers issue from between the mammilla;, towards the uppei

part of the sum, often disposed in a zone just below the apex,

and Me either purple, rose-pink, white, or yellow, and of moderate

size. The spines are variously coloured, white and yellow tints

predominating, and from the symmetrical arrangement of the areola

or tufts of spines they are very pretty objects, and are hence fre-

<iuently kept in drawing-room pliant casea.

EcHiNOCACTUs is the name given to the group bearing the populni

name of Hedgehog Cactus. It comprises some 200 species, of which

more than half are natives of Mexico, and the rest are scattered

through South America, extending as far south as Buenos Ayres.

They nave the fleshy stems characteristic of the order, these bein;;

either globose, oblong, or cylindrical, and either ribbed as in

MtloccuUus, or broken up into distinct tubercles, and most of them

armed with stiff sharp spines, set in little woolly cushions occupy,

ing the place of the buds. The flowers, produced near the apex o(

the plant, are generally large and showy, yellow and rose being tht

prevailing colours. Tney are succeeded by succulent fruits, wliich

are eiserted, and frequently scaly or spiny, in which respects this

f;elius differs both from ittlocoilua asii IfammiJ/ana, which have the

ruits immersed and smooth. One of the most interesting species

is the E. Visnaga, of which some vgry large plants have been from

time to time imported. A specimen weighing one ton, ano

measuring 9 feet high, and 3 feet in diameter, was received at Kew
some years since, but owing to injuries received during tranalt, it

did not long auivive. These large plants have frem forty to fifty

ridges, on which the buds and clusters of spines are soak at inter-

vals, the aggregate number of the spines having been in tome coaei

computed at upwards of 50,000 on a single plant. These «pin«« ai*

used by the Jlexicans as toothpicks, whence the name Tianaga,

Cereus.—This group bears the trivial name of Torch Thistle. It

comprises about 150 species, scattered through South America arid

the West Indies. In one series; numbering between- twtaty and

thirty species, sometimes separated under the name of EcMMttrfji,

II ." stems are short, branched or si^nple, divided into few « r t.?
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^lu-itnSj all armed with sliarp formidable spines ; but in tbe greater

number of species the stems aie columnar or elongated, some of the

latter creeping on the ground or climbing up the trunks of trees,

rooting as they grow. One of tiie former group, 0. pccthiatu6,

produces a puriihsli fmit resenibiing a goosebeiry, which is very

.good eating ; and the fleshy part of the stem itself, which is called

C'abe;^a del Viego by the Mexicans, is eaten by them as a vegetable

after removing tiie spines. To the latter group belongs C. gitjan-

t''Ui>, the largest and most striking species of the genus, a native of

)jot and descit regions of New Mexico, growing there in rocky
valleys and on mountain sides, where the tall stems with their

erect blanches have the ajipcaiauce of telegraph poles. The stems
grow to a height of from 50 feet to 60 feet, and have a diameter of

Irom I foot to 2 feet, often unbranched, but sometimes furnished
v.ith branclies which grow out at rigli't alleles from the main stem,
•and then curve ufiwards and continue their growth parallel to it

;

these stsms have from twelve to tvfcnty ribs, on which at intervals

of about an inch are the buds with their thick yellow cushions,

from which issue five or six large and numerous smaller spines.

The fruits of this plant, wiiich ar« green oval bodies from *2 to 3
inches long, contain a crimson pulp i'rom which the Pimos and
Papagos Indians prepare an excellent prestvre ; and they also use

the ripe fruit as an article of food, g;it;;ering it by means of a
forked stick attached to a long pole. Tlie Cereuses include some
of our most interesting and beautiful hothouse plants.

PiLOCEREtis, the Old Man Cactus, fonns a small group with tallish

erect fleshy angulate stems, on which, with the tufts of spines, are

developed hair-like bodies, which, though rather coarse, bear some
resemblance to the hoary locks of an aged man. The plants are

learly allied to Cercus, dill'ering cliiefly in the fiorifcrous portion

(evelopiug these longer and more attenuated hair-like spines, which
mrround the base of the flowers, and form a dense woolly head or

Eophalium. The most familiar species is B. senilis, a Mexican
plant, which though seldom seen more tlian a foot or two in height

ID greenhouses, reaches from 20 feet to 30 feet in its native country.

tcaiNOPSiS is another small group of species, separated by some
authors from Cercus. They are dwarf, ribbed, globose, or cylin-

drical plants ; and the flowers, which are produced from the side

instead of the apex of the stem, are large, and in some cases very
beautiful, being remarkable for the length of the tube, which is

more or less covered with bristly hairs. There ar^ about thirty

species known, their geographical range extending from Mexico and
T cias to Brazil, Ejlivia, and Chili.

Ph If llocaotds, the Leaf Cactus family, consists of about a dozen
f pecies, found in Mexico and Brazil. They differ from aU the forms
..li'eady noticed in being shrubby and epiphytal in habit, and in

liaHng the branches compressed ajid dilated so as to resemble thick

fleshy leaves, with a strong median axis, and terete woody base.

The margins of these leaf-like branches are more or less crenately

notched, the notches representing buds, as do the spine-clusters in

the spiny genera ; and from these crenatures the large showy flowers

Rte produced. As garden plants the Phyllocacli are amongst the

tnoat ornamental of the whole family, being of easy culture, free

blooming, and remarkably showy, the colour of the flowers raog-

>ug from rich crimson, through rose-piuk, to creamy white. They
are often called Epiphyllum, which name is, however, properly

re>tricted to the group next to be mentioned.
Epiphyllum.—This name is now restricted to two or three dwarf

branching Brazilian epiphytal plants of extreme beauty, which
ftpfree with PhyUocaclus in having the branches dilated into the form
of fleshy leaves, but differ in having them divided into short truncate

leaf-like portions, which are articulated, that is to say, provided with

a joint by which they separate spontaneously; the margins are crenate

or dentate, and the (lowers, which are large and showy, magenta or

Drij:iflon, appear at the apex of the terminal joints. In E. Irnncatuin

the flowers nave a very different aspect from that of other Cactccc,

from the mouth of the tube being oblique and the segments all

reflexed at the tip. The short separate pieces of which these plants

are made up grow out of each other, so that tTie branches may be

ftaid to resemble leaves joined together endwise.

RuiPSALis, a genus of about thirty tropical American species, con-

*Ain3 some of the plants once referred to Cactus. It is a very hetero-

geneous group, being fleshy-stemmed with a woody ax^s, the branches
ieiug angular, winged, flattened', or cylindrical, and the flowers

im&ll, ahort-tubed, succeeded by small, round, pea -shaped berries.

Bhijisalis CasAy/ha, when seen laden with its white berries, bears

ro inconsiderable resemblance to a branch of mistleto AU the

species arc epiphytal in habit.

OrUNTiA, the Prickly Pear, or Indian i'.j Cactus, is a large

typical group, comprising some 150 species, foimd in North
America, the West Indies, and warmer parts of South America,
ei*ending as far as Chili. In aspect they are very distinct

frota any of the other groups. They are fleshy shrubs, with
terete woody stems, and numerous succulent branches, composed
in most of tho species of separate joints or parts, which are mu h
c-inpreaseJ. often elliptic or suhorbicular, dotted over in spiral

],..-v ..si+h .ji-uall fi<'sbv '"-I'hicous leave.-; iu th« -ixih '^f wtii<:h

placed liie areolcs or tufts of glochidiate or hookca sjnnes of tirj

forms. The flowers are mostly yello.v or leddisli-yellow, ami they
are succeeded by pear-shaped or egg-shaped fruits, having a broad
scar at the top, furnished on .their soft fleshy rind with tufts ol

small spines. The sweet juicy fmits of 0. vulgaris aud O. Tttiui

are much eaten uuder tho name of prickly pears, and are greatly
esteemed for their cooling properties. Both tl-.ese species are

extensively cultivated for Ihcii' fruit in Southern Europe, tin

Canaries, and Northern-Africa ; and the fruits are not unfreijueiitly

to be seen in Covent Garden Market and in the shoiis of tlic

Ic.iding fruiterers of the metropolis.

The cochineal insect is nurtured on a six-cics of OpmUut {0.

cocciiullifera), separated by some authors under tlic name of Xopatcn,
and sometimes also on Tuna. Plantations of the nojal and ihc

tuna, which are called nopaleries, are establisheil for the piiipoM: ol

learing this insect, the Coccus Cacti, and these often- cuutain .»»

many as 50,000 plants. The females are placed on the plants aboul
August, and in four months the first crop of cochineal is gathered,
two more being produced in the coui-se of the yeai The native

country of the insect is Mexico, and it is there more or K-ss culti-

vated ; but the greater part of our supply conies from New GiaDnda
and the Canary Islands.

PERiiSKIAACULEATA.or Barbados Gooscberiy, the Cactus Pcrcskm
6f Linnaeus, is the only remaining generic ty[>e ; nnil tins dilTem

from the rest in having woody stems and leaf-bearing brandies, the

leaves being somewhat fleshy, but otherwise of the ordinary lamniat*
character. The flowers are subpaniculate, white or yellowish. Tliii

species is frequently used as a stock on which to graft other Cacti.

There are about a dozen species known. (T. MO.)

CADAHALSO, Jose db (1741-1782). a Spanish poet

and writer, was born at Cadiz in 1741. He was educated

at Paris, and before completing his twentieth year liad

travelled through Italy, Germany, England, and Portugal,

and had studied with care the languages and literatures of

these countries. On his return to Spain he entered the

army, and rose to the rank of colonel. He Wiis killed at

the siege of Gibraltar, 27th February 1782. HLs first

published work was a tragedy after the French model, Don
Sancho Garcia, pnnted in 1771. In the following year he

published his Eruditos d la Violela (Fashionable Learning),

a satire on superficial knowledge, which was very successlul

In 1773 appeared a volume of miscellaneous poems, aud

after his death there was found among h.o MSS. a series of

fictitious letters, somewhat after the style of the Lettrci

Persanes, or the Citizen of the World, which were published

a-s Moorish Letters, and have been frequently repnnled.

The complete edition of his works, with life by Navarrete,

appeared at Madrid, in 3 vols., 1818.

CADIZ (in Latin 'Oadts, and formerly called Cales by

the English), the capital of a province of the same name
in Spain, is built on the extremity of a tongue of lond

projecting about five milesinto the sea,jn a direction N \V.

irom the Isla deXeon, in 36° 31' N: lat., 6° 18' W. long.,

94 miles by rail south of Seville, and 13 from Xeres. The
city, - wJiicTi is six or seven miles in circumference, 13

surrounded by a wall with five gates, one of which communi-
cates with the isthmus. Seen from a distance off the coast,

it presents a magnificent display of snow-white turrets

rising majestically from the sea ; and for the uniformity

and elegance of its buildings, it must certainly be ranker)

as^one of the finest cities of Spain, although, being hemmed
in on all sides, its streets aud squares are necessarily con-

tracted. Every house in the city annually receives a coating

of whitewash, which, when it is new, produces a disagree-

;ible ghire in the streets. The most characteristic feature

of Cadiz is the marine promenades, f;i:iging the city all

round between the ramparts and tho see, especially that

called the Alameda on the eastern side, commanding a view

of the shipping in the bay.and the ports on the opposite shorii.

The principal square is the Plaza de San Antonio, sur

rounded by handsome houses with elegant facades, tbt

centre pleasantly shaded with trees, and furnished with

numerous seats of marble. Communicating with it is the

I

principal street (Calle Ancha), in which are tho exchange

\ad houses of tho nobility. The housif rrc generally lofty



C A D I y. ^27

s:. ; welibuilt.'with open central courts, sunnonntetf by

turrets and flat roofs in the Moorish style. The principal

public building;! are the two cathedrals (one built in the

13Lh century, the other begun in 1720, but not completed

till 1840); "the Hospicio or Casa de Misericordia, adorned

with a marble portico, and having an interior court with

Doric colonnades; the bull-ring, with room for 12,000

spectators ; the two theatres, the prison, the custom-house,

and the lighthouse of San Sebastian on the western side,

rising 172 feet from the rock on which it stands. Besides

the Hospicio already mentioned, which sometimes contains

1000 inmates, there are numerous other charitable institu-

tioiM, such as the women's hospital, the foundling institu-

tion, Uie admirable Hospicio de San Juan de Dios for

men, and the lunatic asylum. Gratuitous instruction is

Plan of Cadiz and Its eDYiions.

A, Fort San Sebutlan. & Cnstoin-HoDU.
D, FortSfuita CaUlioK I 4. eapachlnoo
C. Thf Alameda. t. Old and New CsUwdralL
1 Hoipital.

I
e. Su llsrt&

7 Academy of Fine Arts. ,

given to a large number of children, and there are several

mathematical and commercial academies, maintained by
different commercial corporations, a nautical school, a
school of design, a theological seminary, a flourishing

medical school, an Academia de Nobles Artes (founded in

1 789, principally by the exertions of Governor O'Reilly), an
excellent •observatory, and a hydrographic dep6t. There
are several public libraries attached to the various educa-

tional establishments, but none of any note. The museum
is filled for the most part with wretched copies of ancient

maateqneces, but in the church of the Capuchinos, which
was formerly a monastery, is an unfinished picture of the

marriage of St Catherine by Murillo, the last effort of his

pencil, as he met his death by falling from the scaffold on
which he was painting.

Cadiz is the see of a bishop, who is suffrag-j.n to the

"archbishop of Se%'iUe, but its'chief conventual and monastic
institutions have been suppressed. Its noble bay, more
tl'.tt'i 30 ffiilos in circuit und almost entirely land-Ijcksd

by the isthmus and tne headlands which lie to the N.E.,

has principally contributed to its commercial importance.

The outer bay stretches from the promontory and tovra

of Rota to the mouth of the Gnadalete ; and the innci

bay, protected by the forts of Matigorda and Pntitales,

affords generally good anchorage, and contains a harbour

formed by a projecting mole, where vessels of small burdm
may discharge. The entrance to the bays is rendered

somewhat dangerous by the low shelving rocks (Cochini's

and Las Puercas), which encumber the passage, and by the

shifting banks of mud deposited by the Guadalete and the

Rio Santi Petri. On the mamland, at the mouth of tho

latter river, is the village of Caracca, which contains

about 6000 inhabitants, and possesses a naval arsenal

and dockyard ; and on the isthmus are situated the we'l-

frequented sea-bathing establishments.

"The commercial greatness of Cadiz is no longer wh.it

it was in the 17th and 1 8th centuries. At one time it

was the great focus of intercourse between Spain and the

Spanish colonies; and from 1720 to 1765 it enjoyedl

a monopoly of the traffic with Spanish America, which!

had previously been in the hands of Seville. Its pro-'

sperity began to decline when the trade of San Domingo,

Cuba, Porto Rico, and the other islands was opened up to

the greater ports of S^iain, and decayed almost entirely in

the beginning of the present century, when the colonies

achieved their independence. An attempt was made by
the Spanish Government in 1828 to restore its former

greatness, by making it a free warehousing port, but thia

valuable privilege was withdrawn in 1832. Since the

opening of the railway to Seville and the improvements

effected in the harbour, the commercial activity has greatly

increased ; and in spite of the disturbing influences of

political revolutions, Cadiz is still one of the mo.st important

ports in Spain. It is the European terminus of many of

the principal mail-lines from the colonies both in the ea."!!

and west. Besides the Xeres wine, for wjiich it received in

1872 no less than £2,458,487 from Britain alone, it eiporta

quicksilver, brandy, oil, provisions, flour, and wool. The

salt trade, which was formerly of considerable extent, is

almost extinct. The imports consist chiefly of sugar and
coffee from Havana and Porto Rico, English coal from

Cardiff, cocoa, hemp, flax, linens, dried fish, hides, cotton

and woollen manufactures, rice, spices, indigo, staves, and
timber. The total number of vessels that entered in 1872

was 1140, of which 494 were steamships ; and the total

tonnage was 287,850. Of the sailing vessels 179 were

British and 136 Italian, of the steamships 127 British and
281 Spanish. The manufactures of Cadiz are unimportant,

though a considerable stimulus to industry is given by the

Sociedad economica de Amigos del Paw, which introdueed

the cochineal plant, and grants medals for improvements

in manufactures.

Cadiz is strongly fortified with ramparts and bastions

and defended by the forla of San Sebastian, Santa Catalina,

Matagorda, and Puntales Castle. On the neighbouring

coast the isthmus is protected by an intrenchment called

the Cortaduia, or Fort San Fernando.

From its almost insular position it enjoys a mild and
serene climate, the mean annual temperature being about
64° Fair., while the mean summer and winter temperatures

vary only about 10° above and below this point. From tho

same cause it labours under a great deficiency of water,

which must either be collected in cisterns from the tops of

the houses or brought at great expense from Santa Maris

on the opposite coast. Population in 1845, 63,922, anA in

1860, 71,521.
Cadiz w identical with the ancient Agsdir, Qadir, or Gaddir (in

Greek Qad~jra), which was a flonrisliing PhcmiciiU] oolcny long
befor« the beginning of classical history, and continnod in the

I hand.s of the CanLof^inians, thouj^b somewhat disaiTectM tc them.
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till after tlie Punic wars, -uen Spain became a Roman province.

[

C Julius Csesar conferred the civitas of Rome on all its citizeus iu
j

49 B.C. ; and not long after L. Cornelius Balbus Alinor built vvliat was

called the *' New Cit>%" con-structcd the harbour which is now known
as Puerto Real, and erectfd the bridge across the strait of Santi Petri,

which unites the Ula de Leon with the mainland, and is now known
as the Puente de Zuazo, after Juan Sanchez de Zuazo, who restored

it in the 15th century. Under Augustus, when it was the residence

of no fewer tnan 500 cquiUs^ it was made a municiniuni with tlic

name of Augusta Urbs Gaditana, and its citizens ranked next to

those of Rome. Some remains of tlie ancient city, and particularly

of the temple of Hercules, are said to be visible below the sea. After

the fall of^ Rome it was destroyed by the Gollis, and remained in

obscurity under the Moors, from whom it was retaken by Alphonso
the Wise in 1262, but it emerged again wlieu the iliscovery of Amciica
maele it valuable as a market for colonial produce, iji more recent

contests Cadiz has been subjected to several ilisasters. Jt was taken

and pillaged in 1596 by the Biitisli fleet^ under Essex and Howard,
in revtnj^e for the Spanish Armadi. It was attacked, but witliout

success, by Lord Wimbledon in 1626, and b)' the duke of Orniond
and Sir George Rooke in 1702. It was bombarded by Nelson iu

1800. In 1803 the .Sjianish patriots in Cadiz brought the French
fleet, which lay in the boy blockaded by Admiral Collingwood, to a

surrender ; and they were in turn subjected to a ])rotlacted siege of

two years by Atarshal Victor, fiom which tliey were relieved by the

successes of Wellington in the Peninsula. It was once more re-

duced by the Duke d Angouleme in 1823, and remained iu the*

hands of the French till 1828. In 1868 tlie city was the centre of

the revolution which eilected the dethrouemeut of Queeu Isabella.

CADMIUM, a metal closely allied to zinc. It was
discovered in 1817 by Stroraeyer and Hermann, independ-

ently, but in a similar maimer. The former chemist, in

the execution of his duties as inspector of pharmaceutical

products in Hanover, found a substance, sold as oxide, to be

really carbonate of zinc, and, apjdying to the manufactuncr

for explanation of the reason of the substitution of the

latter product for the former was informed that, although

the best zinc, iu which no iron could be detected, was
employed, the o.xide could not be produced without a slight

discoloration from oxide of iron. On investigation by
Stromeyer, it was found that the discoloration wa^ due not

to iron but to the oxide of a new metal, which he succeeded

in isolating, and named cadmium, from the old chemical

name for zinc oxide {Cadinia fossi/ts). About th«r same
time, the sale of an oxide of zinc supplied by Hermann, o

chemical manufacturer, who produced it from the waste

of the Silesian zinc furnaces, was stopped in Prussia as

being contaminated with arsenie;—the reason obviously

being that the acid solution of the substance in question

gave a bright yellow precipitate when heated with sulphu-

retted hydrogen. The erroneoas character of this inference

was, however, soon demonstrated by Hermonn, who made
a carefid investigation of the subject, and discovered the

nature of the new metal, but not before Stromeyer had
published the residts of his observations.

Cadmium does not occur in the metallic state in nature,

and there is only one definite mineral known which
contains it in quantity, namely, the sulpliide, or grecn-

ockite, which occurs at Bishopstown, in Renfrewshire, in

small isolated crystals of a bright orange-yellow colour,

belonging to the hexagonal system, in a doleritic rock

associated with prehnite. This contain.? 77'7 per cent, of

cadmium and 2 2 '3 per cent, of sulphur, corresponding to

the formula CdS, and is isomorphous with voltzito, the

rhoraboliedral form of sulphide of zinc. Although an
extremely rare mineral in tlic pure state, being confined to

the single locality mentioned above sulphide of cadmium
is often present in zinc blende, the richest varieties contain-

ing 3 per cent, of cadmium. (" Anion;; these are the yellow

radiated blende of Przibram in Bohemia. Eaton in New
Hampshire, and Kngis and Corfali in Belgium. It is also

found in the carbonates and silicates of zinc from most of

the localities pioducing the»e ores, but in what state of com-
bination i.s doubtful, as it is not generally found in quantity
auiUcieut to bo appreciated by the analysis of samples,

—

being only discoverable when the ore i'= treat, d for znic o:.

the large scale, in the first products of the reducuig procc.<.''e<.

Cadmium is a white metal with a slight bluish tinge by
reflected light ; it is whiter than lead or zinc, but le.=s so

than silver, has a high lustre when polished, and break-,

under a gradually increasing strain, with the fibioas or

scaly fracture characteristic of a soft tough uietal. It

may be readily crystallized in octohedia, dili'cridg in thi-

respect from the allied metal ziuc which is rhombahedraJ.

It is somewhat harder than tin, but less so than zinc, and
like the former metal it emits a peculiar crackling seiuiui

when bent. It is malleable, and may be rolled into thin

sheets. The specific gra\aty after fusion is 8604, whicii

is increased by hammering to b'694. The specific h»at is

0-05G69 (Regnault), or 00.576 (Dulong and Petit). The
electric conductivity is 2210, or .somewhat lower than that

of zinc ; the thermal conductivity does not appear to have
been determined. It melts at a temperature below redness

(315° to 320° C), and boils at the tenipcratuii of SCO' C,
giving off a vapour of an orunge-yellow ti^it. The prinapal

coloured lines with their relative intensity observed in the

spectrum of cadmium vapour arc, according to Huggiiis'*

notation, 502\G3'Ji, C,'')G\8b9'-5 318', 953', 9bC', l-tTS'",

1517'", 1530', 1747', lbi;i"', 2315^ 2502". 3239*. The
most brUliant of these are chiefly in the green and blue field.

Chemically cadmium belongs to the diatomic gi-oup r,f

elements; its symbol is Cd, and its equivalent 58. It

unites readily with nioat of the heavy metals, formii.g

alloys, which with gold, copper, and platinum, are brittle,

while those with lead and tin are mallciible and ductile.

The alloy of j silver and J cadmium is very teuacion'>

;

but that, in the reverse proportion, of ^ silver and {
cadmium is brittle. An alloy of two parts of cadmium,
two of lead, and four of tin, known as Wood's fusible

metal, melts at a somewhat lower point than the similar

alloy where bismuth takes the place of cadmium, er

Darcet's fusible metal (see Eismi;tu). It forms several

amalgams, among which those containing equ.al parts of

mercury and cadmium and two of mercury to one of

cadmium are remarkable for their cohesive power mid
malleability;- whereas that containing 22 per cent, of

cadmium is haid and brittle. The amalgams of the former

class have been proposed at difterait times for use in stop-

ping teeth, but are not now so eui])loyed. A\'hen expoted

to damp air cadmium becomes rapidly covered with a dull

film of suboxide, but as with zinc the oxidation is only siipcr-

ticial, the crust formed protecting the metal below from

further change. When heated to a redness in ;iir if burn?.,

forming a yelloAvish brown oxide. It also, when in a stati;

of vapour, decomposes water at a red heat, with the forma-

tion of oxide of cadmium, hydrogen being evolved. It i.-*

soluble with evolution of hydrogen, in sulphuric, hydro-

chloric, nitric, and even acetic ae'id, forming colourless salts.

When treated with an aqueous solution of sulphurous acid,

it dissolves without evolution of hydrogen, sulphite and

sulphide of cadmium being found in the liquid.

."Oxide of cadmium, C<10, is a yellowish brown potvdcr

of the specific gravity G'95, varjnng in depth of tint accord-

ing to tbo teiniicrature at which it is pri pared. It may
be produecd by burning the metal in air or by calcining the

nitrate or carbonate. It is readily reducible by hydrogen

or carbon, at a high tem|>crature, but below that necessary

for the reduction of zinc oxide. If a mixture of tlie

oxides of the two metals be heated in a current of hydrogen

in a glass tube, the oxide of cadmium is reduced, volatilizes,

and condenses in the cooler part of the tube, while the

oxide of zinc remains unchanged. Oxide of cadmium is a

strong base, forming salts similar in constitution to those

formed by oxide of zinc, and those of the earthy and alkaline

nietuls. The mast important of thi'=c is the sulphate.
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CciSO,, '.vLich is proJuced wLen the metal or its ohuIa a
dUsolved in sulphuric acid, lorming crj'stals containing

either one or four atoms of water, the former being

deposited from a boiling solution, and the latter at the

irdinary temperature of the air. The uses of cadmium
salts are very limited ; the s<ilphate is employed to a small

extent as a lotion in inflanuuation of the eyes, similarly to

the sulphate of zinc, and the iodide in photography ana in

medicine for the same purposes as iodide of potassium.

The only compound of any real importance is the sulphide,

C'lIS, which produces several brilliant yellow and orange

colours. The.se are quite permanent, unlike the yellow

produced by lead, chromium, or other metals, which are

all more or less subject to discoloration when exposed to

the action of sulphuretted hydrogen in the atmosphere. It

is produced when sulphuretted hydrogen, or an alkaline

sulphide, is added to the solution of any cadmium salt, as

an orange-red powder, whicli becomes canuine-red when
heated. At a white heat it melts, and solidifies on cooling

in lemon-yellow scales of a micaceous structure. When
the precipitated sulphide is heated m hydrogen it is de-

composed, forming cadmium vapour and sulphuretted

iiydrogen, which reunite in thS cooler part of the tube,

producing crystals exactly similar to the native mineral

greenockite.

The best test for cadmium is alTorded by the colour of

the deposit formed on charcoaL when it is volatiliied and

oxidized before the blowpipe Hame. This is of a reddish

brown colour, and us'ual'y shows the colours of thin plates

from the tenuity of the film ; whereas /.inc under the same
conditions gives a deposit whichis bright yellow while hot,

but becomes white on cooling. The precipit^ition as a

yellow sulphide from an acid solution is another distin-

gui.shing character, as sulphide of zmc does not separate

except from neutral or alkaline solutions. In quantitative

analysis it is always estimated Oi^ oxide, being separated

I'rom solution a; carbonate by precipitation' with carbonate

of sodium, which is co!:verted into oxide by calcination.

Cadmium, like lead, may als.) be separated froia its solution

jn acids by means of zinc, which precipitates it in a dendritic

form, like the well-known lead true.

The production of cadmium is restricted to a very few loca-

lities. At Engis in Belgium it occurs m zinc blende to the

extent of about 02 per cent. The oxide formed, together

with oxide of zinc m the calcination of the blende, is in the

subsequent reducing process in the ordinary Belgian zinc

furnace (see Zinc), reduced and volatilized m the first period,

of the operation, before the heal is raised sufficiently to pro-

duce much zinc vapour, and the vapour, on coming in contact

with the air, burns with a characteristic brown tiamo as dis-

tmguished from that of zinc, which is bluish green. The
<ieposit formed in the condensing tubes, and in the nozzles

{aUonges) m front of the retorts, during this part of the

process is comparatively rich in cadmium oxide, averaging
about 1 J per cent. It is put aside until a sufficiency is

collected, when it is enriched by a second distillation up
to about 6 per cent., this second product being finally

reduced by a third distillation with carbon at a dull red
heat. The furnace contains fifteen retorts, four of which
are reserved for the reduction of the enriched oxide. Cast-
iron tubes are used, as the vapour of the metal readily

penetrates clay retorts. The loss on the process is very
con.-;iderable, only 30-12 per cent, of tho whole amount
of cadmium contained in the material treated being re-

covered ; 2M7 per cent, is left in the residues, and 4371
per cent, escapes condensation. The total produce of
cadmium is very small ; about one-half of the amount is

produced at Engis, and tie remainder in Silesia. In 1874
the production of cadmium in Loner Silesia amounted to
20 cwt., valued at X'J'JI orabo'it^600 per tuc ; but owing

j

U) the small demand many works had given ut> the uanu^
facture. (h. B.)

CADMUS, in Greek Legend, was the founder of the to.^^1

of Thebes originally called Cadmeia, and according to the

.

tradition was a son of Agenor, king of Phoenicia, whence
he had proceeded to Greece in search of his sister Europa,

but faihng to find her had, in obedience to an oracle, settled

at Thebes. He there founded a town over which he in

time became king, received from the gods Harmon la, a

daughter of Ares and Aphrodite, as his wife, by her had a

family on whom fell heavy misfortunes, and finally retired

with her to Illyna, where they both died in peace, and were

transformed into snakes which watched the tomb while

their spirits were translated to Elysium. At the marriage

all the gods were present, and the muses sang. Harmonia
received a dress (pepios) worked by Athena, and a necklace

made by Hcpha;stus. Their offspring were Semele, Ino,

'

Autonoe, Agave, and a son Polydorus. On his first settle-

ment at Thebes, Cadmus had slain a dragon, which guarded

a spring, and at the orders of Athena had sown its teeth in

the ground, from which there sprang a race of fierce armed
men (Spart<ii). By throwing a stone among them Cadmus
caused them, to fall upon each other till only five survived,

and they became the founders of the noblest families of

Thebes. Cadmus, however, because of this bloodshed, had

to do penance for a long year {i.e., eight years). Such

is the legend. When Greek writers came to explain it

they identified Cadmus as a Phcenician hero who had

introduced into Greece the Fhoenician writing, mining, and

other arts or institutions of civilization. But his name
is Greek rather than Phoenician, and like Cadmilus in

Sainothrace appears to mean " order," and to indicate a
pei-son who has instituted order in a state. He may have

adopted much from the early Phirnician traders ; but from

the fact of Thebes having been one of the seats of the

primitive Pelasgi, and from the occurrence of Cadmilus in

Samothrace, also a seat of the Pelasgi, it is very probable

that Cadmus was originally a purely Greek hero.

CADUCEUS (KrjpvKfiov), the symbol of office carried by

public heralds, by Mercury (Hermes), as herald or raessengei

of the gods, and by Iris, \'ictory, and Eireiie. It consisted

of a staff round which two serpents were twined in a knot,

their heads meeting at the top of the staff. Mercury, it

was said, had seen two serpents fighting and knit together

so, and had chosen this as a symbol of the quarrels which it

was his duty to assist in settling. Sometimes a pair of wings

are attached to the staff to indicate the speed of Mercui-y

as a divine messenger. In the British Museum there is ^
bronze caduceui, fotiiid in a tomb in Sicily, which appears,

from the inscription engraved on it in early Greek letters, to

have belonged to a public herald of the town of Longena.

C/EDMON, or Cedmon (the former way of spelling is

that of Bede, the latter that of Florence of Worcester), is

the ^ame of the earliest Anglo-Saxon or Old English poet

of whom we have any knowledge. The meaning of the

name has been much di.sputed. Sir Francis Palgrave,

despairing of finding a native derivation, suggested (Arclut-

olorjia, vol. xxiT.) that the poet might have been so called

from the Chaldaic name for the book of Genesi.s, which i

;

"b' Cadmin," in the beginning, or-" Cadmon," beginning-,

from the opening words of the first chapter of Genesis. U-j

thoUL'ht that he might even have been an "Eastern visitor,"

who had arrived in Britain from the East, mastered tL i

language, and come out as a vernacular poet. A hypo-

thesis so fanciful as this last may be at once rejected.

Another suggestion of the same lively writer connects the

name with the Adam Cadmon (the primitive anji ideal

man) of the Cabalists. It is true that Cabalistic specuh.-

tions cannot be traced back with certainty beycnti the 9t'i

'.'...I'.iry, but it u> quite possible that the word may Uiv*



C30 C ^ D Al ]N

i een recognized as an important word in the East, ana as

beanng a distinct philosophic <ir theosophic meaning at a

far earlier date On the othor hand, in favour of the view

which gives to the name a nntivc origin, it may be urged

that liede. though he only employs the word once, says in

that passage that the poet's nocturnal visitant "called him
I y his name," and said, " Ciedmon, Ac " Does not this

l;iok as if the name had a homely and north-country sound
in Bede's ears! If so, What did it mean] Sir Francis

Filgrave mamtains that n^i An<;lo-Saxon derivation can he

found, for the first part of the name DrBouterwek, how-

ever (in a work on Gednion. published at Elberfeld in

1845), together with Professor Sandras. explains ced as

meaning a boat in Anglo-Saxon, whence the former trans-

lates the name " pirate." the latter " boat-man." This
' would be satisfactory if it rested on any ground of fact

,

t''jt unfortunately this word " ced " is a pure invention of

1 rofessor Bouterwek's ; neither the Anglo Sixon language,

M known to ua, nor the Old English of the first three

centuries after the Conquest, nor any local dialect contains

:my such word. On the whole. Sir Francis Palgrave's first

suggestion seems to involve the least difficulty. " Cadnion
"

means " besinning " in the Targum of Onkelos, the Chaldee

version of the Scriptures, which was in popular use among
the Jews from the 1st century B.C. downwards, and some
learned ecolesi.astic at Whitby who had visited the Holy
Land may have given to the poet the name Cadmon
(which in Anglo-Saxon mouths became Ciedmon), because

he was to sing of the " beginning " of things.

The few particulars that are known of the life of

Cajdmon are all to be found in Bede's Ecdesiastir.al History,

1 book so well known that an abridgement of them is all

Lhat will bo necessary here. Ciedmon was probably a ceorl,

employed under the " villicus " or bailiff of the lands belong-

ing to the monastery of St Hilda at Whitby He had

arrived at mature age. and had embraced Christianity at

liie call of the devoted Irishmen who from lona and from

Lindisfarne. through two thirds of the 7th century, epread

the light of faith through the regions of northern England-

He used to attend festive meetings, but when the song

went round, and the harp w.a? passed into his hands,

Csedmon, ignorant of the rough old battle-songs of the

,'ieathen time, could .sing nothing. On one surh occasion

he is said to have left the feast and gone to the stablos,

p-'hcre it was hi.« turn that night to attend to the horses and
(lough-oxen He fell asleep, and dreamed that a person

appeared to him, who. calling him by his name. said.

"Caedmon. sing me something." On his replying that he
could not sing, .and that on this account he had left the

revellers, the other replied. " Nevertheless thou shalt sing

for me " " What.'' said Ciedmon," must I sing!" " Sing."

he answered, " of the beginning of created beings" {pnn-

npium erealnra>vm) Thereupon Ca-dmon began to sing

verses which ho had never heard or learned, praising' and
magnifying the Creator who bad made heaven and earth

for the children of men. Awaking from his sleep he

remembered the verses which had come to him in his dream,

and added otheis to thom.

In the morning he went'to the bailiff who was over him
and told him what had happened ; the bailiff took him to

the abbess St Hilda a3.seinbled a company of pious and
i arned persons, and before them trial was made of Csedmon 's

(^ ft. lie told his story, and reputed the verses, and they

a' 1 judged that he had received an inspiration from above.

They explained to him then and there a passage from holy

r.rit, and desired him to versify it. He went away and
'^turned the next morning with his task mo.st excellently

performed The abbess then received him "cm.v! omnrtf.j

suia " (it is not easy to determine whether this phra.-o

Rl)Dlie." o liis kith and kin or merely to his worldly goods)

into tue monastery . and there be lived as n m'':'R fn. \bo
remainder of his life, employing dJigently his leisure hours

in the cultivation of the gift which he had received. The
English poets who. up to the time when Bede wrote, had
attempted to write religious poems in imitation of Cacdnion.

h.id. in the historian's opinion, faUcn far short of liiui.

Hi;»w long he lived in the monastery we are not informed

The narrative of his death, beautiful in itis piety and
simplicity, relates how. after an illness of fourteen days, he
desired to be removed to the infirmary, where, on the sam*
night, after receiving the Eucharist by way of viaticum,

and " signing himself with the sign of the holy cross,'" ho
sank into a peaceful slumber from which he never woke

Florence of Worcester speaks of him, under the year 080.

as that celebrated monk of St Hilda's Abbey who had
received from heaven the free gift of poetic inspiration

Wdliam of Malmesbury, in the Gestn Ponliticum (lib iii

§ IIG), says that his relics had been discovered at Whitby
shortly before he wrote (early in the 12th century), and li,ad

been, according to popular report, the occasion of miracle-s

An important question remains— whether Caedmon was-

really the author of the metrical paraphrase of Genesis,

Exodus, part of the book of Daniel, &c., which usually goes

by his name. The unique MS. containing this paraphrase

came ;nto the hands of Archbishop Usher in the ]7th

century, and was by him given to the French scholar.

Francis Dujon, better known as "Junius," who bequeathed

it to th" Bodleian Library It is in a hand of the latter

part oPthe 10th century, and contains no indication of
authorship The poem opens a.s foUows:—

Ua is riht mice! thset we rodera weard,
"Wereda wuldor-cinin;;, wordum lierigen. •

(For us it is very right that we should praise with ov-t

words the Guardian of the heavens, the glorious King of

hosts.) A number of very curious illustrations, etchmss
heightened with gr^en and red colour, are in the earlier

portion of the MS. ; engravings of them may be seen in

the 24th volume of the Archrrolngia. Obviously the only

moans of identifying this anonymous poem as the work of

C.'edmoB is to compare it, as to its opening and contents,

with the poem described by Bede. The substance of

C;edmon's opening, according to Bede, was this: "Now
we outdit to prai.-e the author of the heavenly kingdom, the

power of the Crciitor and His counsel, the deeds of the

Father of glory How He. since He is eternal God. is the

author of all wonders, who, the Almighty Guardian of the
human race, first created for the sons of men the heaven

to be the roof of their abode, and afterwards the earth
"

The opening of the paraphrase, though more diffuse, agree.*.

with that here described [iretty well as to its genera! meaning,
except that the heavens .are represented in it as created for

tlie angels rather than for the children of men. who do not

come upon the scene till later. Were there no other

evidence, it might seem not unreasonable to identify the

paraphaso with the poem of- C.-edmon But here a new-

difficulty meet.s us. King Alfred translated Bede's Ecdt
statitii-.al Hutory, and when he comes to this p.assage he
gives us a metrical version of Bede's Latin description of

the opening, which he seems to intend his hearers to tak«

fcrr the ipsissiinn verhn of Cocdmon. Of this there are two

indications:—first, he renders Bede's words, "quonim [se

versuum] iste cstsensuf." into •' thara endebjTdnes this is,"

" their order is this ;
" secondly, he omits a long sentence-

immediately following the description of the opening, in

which Bede explains that from the diifieulty of translating

verses literally from one language into another he ha.s

merely given the sense and not the " ordo ipse verbormn."'
Now Alfred tells us that he does give the order (endebyrdnes)

I of the words, and ho leaves untranslated the passage wbic^
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ftfirms that only the general sense is given 'i'he verses

Ktuch he inserts begin thus :

—

Nu we sccolon herian heofon-ricea weara,

Metodes mihte and his mod-gethonc,

—

fNow must we praise the Warder of the heavenly kingdom,
the might of the Creator, and the thought of His mind.)

In short, Bede's description is turned with great literalness

into Anglo-Saxon verses. But are these Caedmon'sl If

they are, then the paraphrase 13 not the work of Cadmon
,

for not one line in the opening as given by Alfred agrees

with the paraphrast's opening However, in spite of the

circumstances mentioned above, the judgment of criticism

will not identify Alfred's verses with the true work of

Caedmoa They are so bald, so literal, that the conviction

forces Itself upon us that Alfred is here merely translating

Irom Bede's Latin, and amusing himself with making his

version metrical On the other hand the paraphrast is a

eenuine poet ; variety, force, and colour are the ever-present

attributes of his poetic diction . his imagination is bold and
fertile ; his moral purpo.<ie clear and pervading—in fact he

13 just such a man as we should conceive the real Caedmon
[11 have lieen.

The other point of comparison between the parajihrase

ai'..l i§ede's dc^jcnption relate.^ to the •miXr-iUf of Ca-dninn's

pnein. " He sang," says the hi.stonan, " the creation of the

"Olid, the origin of man, and all the history of Genesis,

and made many verses on the departure o> the chililren of

Is.rael out of Egypt, and their entering into the land of

promise, with many other histories from holy writ ; the

incarnation, passion, resurcction of our Lord, and His
a.scensioii into heaven ; the nming of the Holy Ghost, and
th'. preaching of the apostles , also the terror of future

juii^ment, the horror of the pains of h.-ll and the delights

of heaven." With thus accoun^ the contents of the

[raraphrase which we have agree, up tc a certain point,

remarkably well. It may bo said, generally, to en#praco

the whole hi.story of Genesis, except that portion which
lelates to events posterior to the time of Isaac. It then

(ta-sses to the history of Moses and his statutes, " Mo-ses
<; 'imas," briefly giving the thread of events till it arrives at

' le passage through the Red Sea. on which the wTiter

( ilarges with evident enjoyment. An abrupt transition is

lien made to the book of Daniel the story ot the three

hildren saved out of the fiery furnace 19 told Uanu I's

dream-WLsdom is set forth, and the doom denoiinceri auainst

I'elshazzar. Then what is called the second honk ot the

I'lraphrase. the beginning of which coincnies with a change
I'f handwriting in the MS , commences, and now the

resemblance to Bede's description ceases This book opens 1

w:th the complaints of the fallen angels in hell and ttit
1

lamentations of the soids detained in the l-imhns Pttruni I

the descent of Christ alter his pa.ssion to liberate the.se souls
|

IS described
, the re.surrection is barely mentioned, but thp 1

intercourse of Christ with his apostlH^ previous to his 1

.i3censi'on, and the ascension itsell are lold at some lent'lh I

The bonk concludes with a description »\ ihi- terrors of the I

Day of Judgment Such a [loem cannot le said to corres- I

pond with Bede's description , but then i» must be
i

remembered that, partly on account of the change of hand
and of subject, partly on account ot the presence in it of

liter linguistic forms, the ascription of this second book of

the paraphrase to the author of the first has always been
held problematical On the whole, although the grounds
>•/ a confident judgment do not exist, the analysis of the
vvidence here attempted points to the conclusion that the
I rst book of the paraphrase, though not the second, may
A.ith considerable probability be assigned to Cfedmon.
Some writers have assigned other extant poems to

Osdmon, e.g., the Halga Rod (Holy Rood) of the Venelli
'^inlex, a passage ui which has been found to tally with the

\

Kunic mscriptiOB on the Rutnw.U Cross, and also tne frag-

ment called Judith, m the MS. volume containing £fowulj\

But the evidence in favour of either supposition may be set

down as nit ; nor does the style in Judith, stilJ less in tha
Ualqa Hod, agree with that of the Paraphrast. (t. a.)

CAEN, or, as it is called'in the old chronicles, CADOtf,
Cathim, CaHoi, or Caam, the capital of an arrondisse-
ment in the de^iartment of Calvados in France. It stands
about 80 or 90 feet above the level of the sea, in an
extensive valley, on the left bank of the Orne, at the influx

of the Odon, U miles trom the English Channel, and 122
west of Pans, m 49^ 1

1' 14 ' N lat., 0' 21' 15' W. long
The town is handsome and well built . the streets, of which
the most important is the Hue St Jean, are generally wide,
straight, and clean , and the houses, being of freestone,

have a very good appearance. Hardly any remains of its

once extensive ramparts and towers are now to be seen
,

but the castle, founded by William the Conqueror and
completed by Henry I , is stdl employed as barracks, though
in a greatly altered condition The city contains several

ancient churches and other buddings, afl^ording fine speci-

mens of the Norman style of architecture. Among these

are the church of St Pierre, dating from the 14lh centurj

and surmounted by a handsome stone spire, the finest 1:1

Normandy, 242 feet m height ; the magnificent churches
of the Abbaye Aux Honimes, or St Etienne, a'nd the

Abbaye Aux Dames, or Trinity, both founded in 1066,

—

the former by William the Comjueror, where a plain grey
marble slab in the pavement now marks his long since

desecrated tomb, and the latter by his queen Matilda, who
was interred there. The old convent of the Capuchins Is

now occupied by the society of Le Bon Sauveur, whicli,

founded by two poor girls about 1730, has grown into a

most important institution, and maintains an asylum for

the insane of both sexes, a charitable dispensary, a .school

for the education and industrial training of deaf and dumb
children, and various minor establishments Caen is tho

seat of a high court of apfjeal for tho departments of Cal-

vados, .Manche. and Orne and has tribunals of primary
instance and commerce, a chamber of commerce, a lonseit

df prud'/iommts. a university (founded m 1431 by Henry
VI. of England). .\ royal cnilege. a school of bydrogmpby,
a public library of 4.''>.iiliii inlumes an extensive botanic

garden, a museum belonging to the society of Normaji
antiquaries, and .\ theatre There is a local Aeadenne de»

fiueiicff ails, el li'llrf-lrltres uhicb has published a series of

Mrmuirrs since I 7.")4 The coninierce of f.ien 13 consider-

able It exports Fiarluv. flout, potatoes, wine, brandy, fruit,

cattle, hardware and nnpons timber from Norway, coal,

pig-iron out,-, wlieat. and od seeds Its manufactures are

ot comparatively small iinportanre with the exception of

rape and colza oj. though there is a certain turn out of

caps, table linen, cotton fabrics, leather, earthenware, and
ciitlerv . breweries, dye-works, and ship building yards are

also III operation The manufacture of lace, formerly of

great extent, tias very much declined A fine kind of oolitic

stone in great lavour as a building material, 13 quarncd in

the neighbourhood Several large fairs are held annu-
ally At high water, vesseb of 100 or 160 tons can come
up to the harbour, which consists of a part of the river

bed and a basin 1896 feet m length by 164 in breadth,

and has communication with the sea rot only by the river,

but also by a canal debouching at Ouistreham. A canal

to connect it with the sea is in course of construction,

which will render it accessible to large vessels. The town
IS situated on the main line of railway from Paris to Cher-
bourg, and IS connected by branch lines with Courseiilles

on the coast, and vnih Laval inland.

Though Caen is not a town of great antiquity, the
date of its foundation is er.knowa. It existed as ejjlv as
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the 94 century, and wben, in 012, Neustria \vas ceded to

the Normans by Charles the Simple, it was a large and

important city. Under the dukes of Normandy, and par

tioularly under William the Conqueror, it rapidly increased.

It became the capital of Lower Normandy, and in 1346

.yas besieged and taken by Edward HI. of England.
_
It was

igain taken by the English in 1417, and was retained by

them till 1459, when it capitulated to the French, in whoso

possession it has since continued. In 1793 the city was

the focus of the Girondist movement against the Convention.

.\mong the numerous celebrities to whom Caen has given

birth may be mentioned Malherbs, Boisrobert, Huet bishop

of Avranches, and Tannegui Lefebvre. Population in 1872,

•39,415 in the city, and 41,210 in the commune.

See L'Abbe Aa la Rue, Essais hMoriques sur la ville de Cam, 1820-

42; Miincel, Bistoire de la ville Ue Cmn, 1844; Vauthier, ditto, 1843;

L' Abb6 Daniel, Emhellissements de la ville de Caen, 1842 ; Fre^jman's

Noruum Conquest, vol. iii.; Macquoid's Nortnaiuiy, 1874.

C^RE {Ka'ipe), called by the Greeks AgyHa ( Ayx<KXa),

which is probaialy an "Etruscan name, a city of Southern

Etruria, near the coa^it of the Tyrrhenian Sea. Its site is

occupied by the modem Cervetri (Care vetus), situated_ in

the district of Civita Vecchia, about 32 miles from Rome.

In the Virgilian legend of ^neas, Caere appears as the seat

of the Etruscan king Mezeotius ; but the earliest fact in

its genuine annals is its participation in an attack on the

city of Alalia in Corsica. It afforded a refuge to the Tar-

quins on their expulsion from Rome, and it was afterwards

chosen by the Romans as the securest hiding-place of their

treasures during the Gallic occupation of their city. In

the time of Strabo the city had become of little import-

ance, and was even outgrown by the neighbouring village of

Aqu(t Cceretance It continued, however, to rank as a

municipium, and in the 4th century of the Christian era

had a " bishop " of its own ; but in 1 250 it was deserted

by f. large part of its inhabitants, who removed to what is

now the village of Ceri. The chief building of modern

date in Cervetri is the castle of the Ruspoli family, who

are in possession of the seigniory From the inhabitants

being admitted to ths privilege of Roman citizenship, but

without the right of suffrage, the " Cserite franchise" came

to be a proverbial expression denoting disfranchisement. A
large number of interesting Etruscan remains have been

found in the tombs of Ca;re, among which may be specially

mentioned paintings of high antiquity and inscriptions

showing one of the sepulchres to have belonged to ths

Tarquin or Tarchnas family.

See Dennis, Cilies and Cemeteries of Etruria, vol. ii. ; Visconti,

Antiehi monumenti diseoperti ml ducatn di Cere, 1836 ; Canina,

VeKrizimediCere Antica, 1838 ; Grifiii, Monuincnlidi Cere Antica,

1841 ;
Transact i-}>v> of the Eoiinl Soriely of Literalare, vol. ii.

;

JJoel Jes Vergp.rs, L'£frurie et les Btriisques, i-vols. 1862-<! ; Aug.

J. Hare, Days near Komc 1875, vol. lii. ; Journal drs Savants,

1343, &c. ; and various articles in i\\& Annali and Bidlelino dell'

Instituto di Corrisp. Archeol. di Roma, especially 180'.), 1873, and

1874.

CAERLEON, the Isea Silurum of the Romans, is

situated upon the tight bank of the river Usk, about 3i

miles N. of Newport in Monmoutlishire. Its name appears

to be a corruption of the Latin Caslnim Legicnis,' and

there can be no doubt that the placo was the station of the

second Augustan legion, and ranked as a colony and capital

of Britannia Secunda in the period of Roman dominion.

T'le existing temaius of ancient Caerleon still ta silu ar6

unimportant, consisting only of fragments of the city walls

,iad a grass-grown Amphitheatre (comprising an area of 222

feet by 1 92 feet), in which the tiers of Bsais are indistinctly

visible. Tho hamlet on the opposite bank of the river

* N*'.r'-Dias, writing about two centuries before Geoffrey of Monmouth,
Bo/r. ic. 53), " .''ellum fostum est in orbe Leeds, qute RriUnnice Cnir

L-'jii Ol.tur,"

presen'es its Roman name oi Ultra Pontem, and it n
probable that the connecting bridge was a pontoou similar

in character to tliat which survived to the close of the list

century. The local museum is rich in objects of. interest,

collected (chiefly through the zeal of Mr .J. E. Lee, the

author of Isca SUitrum), either in Caerleon of its immediate
neighbourhood. It includes a tesselated pavement of much
beauty brought from Caerwent, four T'lscan pillars which

are thought to have supported a temple of Diana, a largo

number of inscribed and sepulchral stones, a series of coins

from the time of Otho to that of Honorius, stone coffins,

aviphorcE, anCeflxa, amulets, enamels, and Samian ware of

home and foreign manufacture. It is remarkable that on

two inscriptions the name of- Geta (the younger son of

Severus) has been mutilated and partially efifaced—evidence

of the hatred in which the civil governor was held by his

brother Caracalla. In the recent restoration of the Parish

church (in style Early English, with traces of rude Norman)
a good deal of Roman masonry was brought to light, and

upon the hill side, which formed the burial place of the

ancient city, fragments of urns and memorial slabs are even

now often exhumed. Enough has been discovered to prova

that Caerleon was a place of great importance in Roman
times, but not enough to support the hj-perbolical language

of Giraldus Cambrensis (borrowed from Geofifrey cf

Monmouth) that its " splendid palaces, with their gilded

roofs, once emulated the grandeur of Rome" (bk. ix. c. 12).

Although the chief historic interest attaching to Caerleon

is derived from the impress left upon it by Roman occupation,

it has also a less substantial claim to notice in connection

with the romance of "Arthur and the Round Table. It wa.s

hither the "blameless king" caipe at Pentecost to bi

crowned, and made high festival mth the chieftains from

Lothian and Orkney, from Gower and Caradoa Here, too,

if we follow the laureate's version, Arthur took counsel

with " Dubric, the high saint " and Guinevere climbed

—

" Tho gi.int tower, from whose high crest, they say.

Men .saw the goodly hills of Somerset,

And white sails Hying on the yellow sea.

{Idylls of the King, Enid.)

The lofty mound upon which this tower is said to have

stood is close to the Roman amphitheatre, to which the

name of Arthur's Round Table has been given. Tho
tumulus is evidently artificial, and may perhaps have

supported the keep of the castle mentioned in Domesday,

the ruins of which, now limited to a solitary bastion on the

river side, were very txtensivi- oven in Inland's time. .
»-

The grantee of Caerleon at the Norman Conquest was

WillianT de Scohics, and the lordship was subsequently

enjoyed by the Crown and the great families of Clare and

Mortimer. From the latter it devolved to King Edward

IV., and in later times has been held by the Morgans of

Llantarnam and the Howes, Lords Chedworth. The chief

proprietor at the present time is Sir Digby Mackworth,

Bart.

The ecclesiastical history of Caerleon reaches back to

the first introduction of Christianity into Britain, when it

was constituted the seat of an archbishopric. It sentr a

representative to the councils of Sardis (347 a.d.) and

Rimini (359) ; and in the persecution of Diocletian

during the previous century two of its citizens, Aoron and

Jidius, are said to have suffered martyrdom. The see was

transferred to St David's in the 11th century, and at the

present time Caerleon is included within the diocese of

Llandaff. Some remains of a Cistercian priory may still

be traced, but even the memory of Dubricius, the stout

opponent of tho Pelagian heresy, has perished with h:3

dwelling-place. " (c J. K)
CAERMARTHEN. See Carmaethen.

1 CAERNARA^ON See Carnarvon
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C^SALPIXUS, Andreas (1515-1603), one of the

r jst distinguished of the Italian natural philosophers of

lie Renaissance, was born at Arezzo in Tuscany in 1519.

C f his family nothing is recorded, nor does he appear to

have left any progeny, or to have been married.

We have no account of his life till we find him seated in

the botanical chair of the university of Pisa, where also he

studied, if he did not teach, anatomy and medicine. His

first publication was entitled Speculum Artis Medkce
Hippocraticnm, in whi-h it were too much to expect ha

should have released himself from the shackles of his

venerable guide ; but he has left evident proofs, in a passage

often quoted, of his having a clear idea of the circulation

of the blood, at least through the lungs. In botany his

inquiries were conducted on a more original plan, and their

result was one of the most philosophical works in that

science, issued from the press at Florence in 1583, in one

volume quarto. The title-page is sufficiently arrogant in

tone,

—

De Planiis libri XVI: Andrece Cwsalpini Aretini,

Medici clanssimi dociissimi'pie. atque Philosophi celebemmi
tic sithtilissimi ; yet CKsalpiuus appears to have been the

editor, and prefi.xed, in his own name, an elegant and

learned epistle dedicatory to Francis de' Medici, grand

duke of Tuscany. This bonk, now rarely to be met with,

is not only the unacknowledged source from which various

subsequent writers, and especially Morison, derived their

ideas of botanical arrangement, but it was a mine of science

to which Linnoeus himself gratefully avowed his obligations.

Linnseus's copy of the book evinces the great assiduity

with which he studied it ; he has laboured throughout to

remedy the defect of which Haller complains of the

want of synonynis. has subjoined his own generic names

to nearly every species, and has particularly indicated those

remarkable passages, at jiages 13 and 15, where the ger-

mination of plants and their sexual distinctions are

explained. In the former we trace the first rudiments

of a natural classification of plants by the diflferences

in their cotyledons, or, in other words, we find the origin

of the natural systems of Linn<eus and Jussieu ; in the

latter passage we detect the fundamental principle of the

Linnean artificial system. Nor were these merely inci-

dental suggestions of the author. He pnrsued his in-

quiries to a conclusion on which the existence of botany

as a science depends, and which the no less eminent Conrad
Oesner detected about the same time, though his ideas

respecting it were not then made public. The principle to

which we allude is the classification of plants by their parts

I'f fructification alone This was afterwards extended, by
the greatest writers on the subject, as Ray and Tournefort,

and more completely by Linnaeus, to the discrimination of

their genera by the same parts, more particularly con-

sidered and contrasted. To this more extensive conclusion,

.ndccd, the principle directly and inevitalily leads. Csesal-

pinus used it himself with such success as to develop

some of the most important characters for generic dis-

tinctions, such as the flower being superior or inferior

with respect to the fruit ; the heart of the seed situated at

its summit or base; the needs, or the cells of the seed-

vessels, solitary or otherwise ; the par itions of certain

pi?ricarps parallel or contrary to their valves. Linnaeus

icmatks that Cassalpinus, though the first systematical

botanist, found out as many natural classes, or orders, as

kis followers. He did not mdeed define well the philoso-

phical limits of genera in the vegetable kingdom, and
therefore his work cannot be regularly quoted throughout
for generic synonyms. The want of plates of his own,
and of references to other authors, renders, as we have
a'.ieady hinted, some of his names and descriptions unin-

telligible. Yet Linnoeus has in manuscript filled up many
L^.-.nks which he ^">d been obliged to leave in his own

.1 _-'!«

Classes Plantariim, where the system of CBesalpinus GrM
assumed a synoptical form. The latter might probably

have adopted a more clear and methodical mode of arrang-

ing and explaining the botanical part of his subject, had
he not had in view the vague and desultory manner of

Pliny, whom he closely imitates in the materials of his

numerous chapters, as well as in his style of description.

A small and unimportant Appendix to this work, of

nineteen pages, appeared at Rome in 1603, which is of

very rare occurrence, but may be found reprinted io

Boccone's Afuseo di Piante Rare, p. 1 25 The /lerbariun

of over 760 plants which he left is said to be still preserved

at Florence.

Cssalpinus having been settled at Pisa when the great

Galileo first presumed to doubt the infallibility of the

Aristotelian philosophy, and, mast likely, at the time when
that rising philosopher became professor of mathematics in

the same university, we can hardly imagine him to have

been free from the party-spirit which so disgracefully mani-

fested itself there He seems to have retained his pro-

fessorship till 1092, when he removed to Rome in attendance

on Pope Clement Vlll. He died in 1603 at the age of

eighty-four.

Cssalpinus printed ot Rome, in 1596, a quarto volume of above
two liuntlred pages, en:itled De Metatlids, dedicated to Pope Cle-

ment VIII. which, like his botanical publications, is now extremelj

rare. In the philosophy of this work Aristotle is his guide ; in its

method and composition, Pliny. A prefatory address to the pope
declares it to have heen undertaken in opposition to a certain trea-

tise on the same subject, which, though w ritten with dili^fcnce and
elegance, contained many things inconsistent with the principles of

philosophy, and subversive of the Peripatetic doctrine^ and with
the author of which, as being excommunicated by the holy church
ot Rome, no measures were to be kept.

The Qiiastionum PcripaUticnrvm libri quiiiqiu, publi.>.lHd at

Rome in 1603, diverge considerably from the pure doctrine of Aris-

totle, and by the emphasis laid on the universal and common intel-

ligence inherent in matter, approximate rather to the pantheism of

the Stoics.

CiESAR, Caius Julius, was born July 12, 100 B.C.,

according to others in 102 B.C., of a family who for many
years had held high offices in the state. He was the

greatest man of the Roman or perhaps of all the ancient

world. It is not without reason that his name has

remained among us as the title of sovereignty, or that his

memory survives as the standard of commanding greatness
,

yet the very completeness of his character iBakesit difficult

to obtain a clear grasp of his individuality. In every

relation of life ho attained apparently without effort to the

highest excellence, as a citizen, a pobtician, an orator, a

general, a companion, a man of letters, and a far-seeing

organizing statesman. Yet study will make it clear to us

that his grcitness has not been overrated, and the mere we
contemplate his position and his work, the less opportunity

we shall find for blame or criticism. He entered into

active life at a great crisis of his country's history A
strong national individuality, firmness, and unity of char-

acter and purpose had gradually won for Rome the

supremacy of Latium, of Italy, and of the world. But

the qualities which were able to acquire an empire were

not able to govern it. The time was now passed when the

senate presented an example of dignity and magnanimity,

when a sense of law and justice and persistency of aim and

object sufficed to extenuate a cruelty which knew no limit

but the realization of its will. It was truer now than in

the time of Horace that Rome was falling by the weight

of its own greatness. The long struggle between the

patricians and plebeians for political equality served rather

to strengthen than loosen the cohesion of the state. Bi:t

the nations which lay outside the city could not be

assimilated without severe struggles. The equality cf

Latins and Italians with the citizens of Romr m^t-ht be
IV — 8o
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won by the ettorts of a doraayuguo, but could oniy oe

assured by an entire change of government.^ Failure to

effect the purposes of government had diminished the sense

of responsibility in the ruling class. Jugurtha had been

able to discover that Roman virtue was accessible to bribes.

The direction of provinces at once gratified and stimulated

the avarice of statesmen. The riches of the world which

were beginning to flow into the imperial city excited the

desire for more. There existed at the same time thi

deraoriJization which accompanies the breaking up and
abandonment of old principles of conduct, and an unsettled

yearning for the adjustment of pressing difficulties. We
may credit the Gracchi with a far-seeing grasp of the wants

of their country, but they could not but appear to their con-

temporaries as mischievous revolutionists. Sulla attempted

to give new strength and power to a system which had

sunk into hopeless decay. Marius 'was inspired rather

with a rough contempt for expedients which could never

be successful, than with a patriotic desire to elevate the

people from whom he sprung. The impotence of .statesmen

to understand or to regulate the age led to the employment
of violence and bloodshed. A domestic enemy had forced

the gates of Rome, and each political" victory was sealed

with the blood of the vanquished. The senate' which had
conquered the world was unable to defend itself ; it could

neither recover its former power nor bring into being a new
cnnstitution. It could not exercise the ordinary function^<

of government without entrusting y to a citizen powers

which might be turned against its own existence. It is

difficult to imagine what would have been the destiny of a

world from which the cohesive force which, bound it to-

gether might at any time be removed. If Rome had
perished in this crisis she would have left but a faint

impress upon the nations who owned her sovereignty. .The

long reign of law and order, from which we derive the

chief legacies w^ich Rome has left" to the modern world,

was yet to come. That the newly-founded empire did not

fall before the onslaught of an eastern despot, or break

up into separate provinces governed by rebellious citizens,

is due, as far as we can see, to Julius Caesar alone. It is

difficult to see how such a man could have been produced

by the wants of any age, but there is no doubt that the

course of future history was marked out in no slight degree

by the genius and foresight of this single individual.

C»3ar displayed at the very outset of his career the same
Tersatility, energy, and courage which distinguished him
till its close. When ordered by Sulla to put away his

wife, who was connected with the Marian party, he refused

to obey, although he lost by the refusal his wife's dower,

his priesthood, and his fortune. Although compelled to

quit Rome to avoid the dictator's anger, he did not deprive

his country of his services. His diplomacy served to obtain

from NicomediBs, king of Bithynia, a flset, which w.as used

in the reduction of Mityleno, and by his personal bravery

in the siege he won from Marcus Thermus the reward of a

civic crown. He served in Cilicia against the pirates,

whose extinction was to be the groat glory of his rival, and
either at this or at a later time (for authorities differ on
this point) had an adventure with theui, which displays

bis subtlety and resource. Taken prisoner by them at the

island of Pharmacussa he sent the main body of his com-
panions and attendants to seek his ransom. During his

stay of forty days, he ingratiated himself with his captors,

and promised them in jest that when once set free he
would return and crucify them, and he kept his word.

Whsn be was released he anncd some vessels of Miletus,

found' the pirates in the anchorage whore he had left them,
took them into Porgamus, and handed them over to the
civil ann. When a student under .\pollnniu3 Molo at

PaodiiS, on ^\xa outbreak of the Mi'hridatic war. be [lassed,

ui uis oivn accord, to the continent, drove the king's genera?
from the province, and 'restored the shaken allegiance o'

the subject towns. A Roman citizen of birth was expecteu
not only to be a general and a statesman but an orator.

He must be practised in every branch of the art of govern-

ment. CcBsar attained distinction in the forum with the

same ease as he had won it in the field. He accused
Dolabella of extortion in the provinces in 77 B.C., and
Antonius of a similar offence in 76 3.c. In neither pro
seculion was he successful, but he gained in both a reputa-

tion for eloquence and public spirit. To perfect himself ii;

oratory he sought the instruction of Apollonius before men-
tioned, under whom Cicero had also studied, and who had
striven with little success to curb the extravagance of hi*

redundant diction. Perhaps it is to him that we owe th"

massive and monumental eloquence, the pure and chastenec
taste of the Commenlaries. The chronology of these event?

is uncertain, but in 74 B.C. C.'Bsar returned to Rome, and
was elected pontiff and military tribune. Not untried in wai

and in affairs, tinged with Greek culture but not weakened
by it, in the prime of youth and the fulness of fascination,

he was fitted in every way to gain the favour of his country-

men, and to play his part in the game of politics, which
required then, if ever, an open brow and secret thoughts.

For the nest twelve years C^sar, with the eiceptioD

of a short absence in Spain as quaestor, remained at Rome.
During the whole of this time he lent his assistance to

the task of strengthening and reviving the democratic

party, which h-ad sunk very low after the death of Jfarius.

He was thus brought constantly into connection with Pom-
peius, and it is difficult for us to determine whether

C;esar supported Pompeius because he perceived that hi.o

ends were those which ha himself wished to gain, or whether

Pompeius courted the democratic party for the purpose

of his own aggrandizement. In 70 b.c. Pompeius, in con-

junction with Crassus, repealed the SuUan constitution,

and in the measures which were necessary for this pu>
pose he had the full approval and support of C:esar.

The power ot the tribunes was restored, that of the senate

diminished. The control of the law courts, which Sulla

had given back to the senate, and which had been abused

to shield from punishment highborn plunderers of the pro-

vinces, was now divided among the senate, the equites,

who were the great capitalists, and the tribuni aerani, who
represented a still more popular element. Cxsar in this

conduct was true to the principles which animated his

whole career, a desire to give equality to the citizens, and

recognition to the subjects of Rome, and to obliterate as

far as possible the scars of civil dissension. In 68 D.c. ho

lost his aunt and his wife, one the widow of Marius, i\v

other the daughter of Cinna. In the orations which ho

pronounced over them in the forum, he was able to reha-

bilitate tho reputation of the leaders of his party, ki his

aunt's funeral he caused busts of Marius to be carried in

the procession, and the people were roused to recall at once

the greatness o^ their general, who.se memory had been 80

long proscribod, and tho generous courage of his kinsman

in restoring it. As tho power of the senate became
weakened, respect for the old safeguards of the constitution

became less strong. It was therefore not unnatural, when
Rome was sufTering from the attacks of enemies whom she

could not quell, that she should invest her former general

with an extraordinary command, and seek in new expedients

a remedy which the constitution had failed to supply. Such
was tho origin of the Gabinian and Manilian laws, the first

of which conferred on Pompeius a command against the

pirates of the Mediterranean, while the second gave him con-

trol of the Mithridatic w.ir. Never had. such power bqtn

concentrated in the hands of a single citizen. He -was

invested with absolute control for three years over the wholi-
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«f the Mediterranean Sea, from the Straits o: (Jibraltar

to the innermost bays of the Levant, and over the coasts

for fifty miles inland. Under him were twenty-five praetors

of senatorial rank chosen by himself. He had ample

authority for levj-ing troops and wising money. By the

Manilian law he obtained, in addition command over the

whole of the East, "so that there remained scarcely a

«pot of land within the wide Roman dominions that had

not obeyed him." 'These laws were opposed by the friends

•of the senate and by those who still cherished respect for

the old constitution of the city. They were supported by

Caesar and by Cicero, and were carried by the public voice.

We need uot see in this action of Caesar's a desire" either to

get rid of Pompeius as a rival, or to earn future favour by

preaent support ; we tnay rather conclude that he saw more

clearly than the. statesmen of his time the growth of a new
order and the decay of the old, and the necessity of fresh

and even periIous«expedients to meet wants which had not

before arisen.

After the departure of Pompeius, Caesar held the asdile-

ship with Bibulus. His business in this office was to take

charge of tho public buildings, to repair the old, to furnish

such new ones as were required, and to keep the multitude

in good temper by a due magnificence in their national

games. This office was to C;esar the occasion of fresh

triumphs. Bibulus supplied the money, bijt Caesar showed

Low it might best be spent, and gained the whole credit of

the generosity displayed. He decorated the forum,—that

small space under the Capitoline hill, on which every

successive master of Rome has for good or for evil left his

mark. He built, either at this or at a later time, the basilica

-Julia, which has again come to light iii our generation, the

first of those imperial erections wiiich were imitated by his

successors, and which extended the long line of colonnades

and halls of justice far beyond the narrow limits of the

Septimontium. He built porticoes under the Capitol for

the reception of works of art, the plunder of Grecian cities

;

and he struck a deeper chord in tho hearts of his country-

men when by his order the trophies won by Marius from
barbaric kings and peoples glittered one morning freshly

adorned and gilded in the place from which they had been

removed by Sulla The defenceless city was terrified at

tho number of gladiators which he proposed to exhibit in

the Great Games, and restricted him to three hundred and
twenty pairs, but he made amends by arming them with

accoutrements of silver, an act of magnificence remembered
even in limes when the city was sat«d with profusion.

In the following year, 64 B.C., he was concerned in

measures which show the consistency of his political cha-

racter. He supported the agrarian law of Rullus. (which,

as far as we know its provisions, proposed to settle the

poorer citizens in the waste lands of Campania and else-

« here), because, although its provisions might be defective,

its principles were good, and calculated to lessen the inc-

(juality between the difTerent members of the etate. Cicero

may, with the responsibility which attached to him as consul,

have been right in procuring its rejection as ill-digested

and premature. Caesar's support of the impeachment of

luibirius for the murder of Saturninus thirty-seven years

liefore, was perhaps intended to show that party feeling

should never be suffered to cover the commission of a crime,

to assert again the principles of democracy which had
been long unpopular, and also to deter young aristocrats

from imitating the excesses of Sulla. These principles

once asserted, there was no need to carry the prosecution to

extremities. In the year following, 63 b.c. he was elected

Pontifex Maximus, a signal mark of his popularity. This
office placed him at the head of the state religion.

Although he did not obtain it without briber}', yet we
cannot believe that he would have been r-Vrted unless the

p.;Lipie.had felt confidence in thedlgiiity and iritegnty of

his character,, and if he had been the frivolous and

abandoned libertine which some historians represent him 1

1

have been at this time. De Quincey has remarked thi-i

we are presented with a touching picture of his home life

on the morning of his candidatme. His mother Aurelia

accompanied him to the portico of the house, w ith a mingled

feeling of hope for his success and fear for his safety, and

he answered to her expressed anxieties that he would return

a conqueror or a corpse. We may beUeve that to his

mother he owed many of his most commanding (Qualities.

Throughout her life he treated her with deep affection aiid

respect, and we have abundant proof that Caesar pos3es.ied

to the full that strong family affection which always

accompanies a noble nature, and which the Romans of that

day have by some writers been so strangely supposed to

have been without.

An event was at hand of sufficient seriousness to try the

mettle of the strongest. The conspiracy of Catiline has

perhaps been exaggerated by the vanity of Cicero ; but

allowing for this exaggeration, it threatened serious danger

to the state, and it affords a conclusive proof of tho

impotence of the Roman government at this time. We
shall find the closest parallel in the military pronunciamientos

of modern Spain. Catiline had probably little design

beyond obtaining the best places of goverimient for himself

and his friends at any cost. If CaRsar had joined this

movement he might have mastered it and directed it to his

own purposes ; had ho been an unprincipled adventurer ha

might have framed for himself combinations more likely to

succeed. There is no proof that Caesar was an accomplice

in this vdlany. Probability is against it What we do
know is that on December 5th he spoke against the execu-

tion of the conspirators. In this we have evidence of his

strong common sense and political foresight. He saw that

it was bad policy to break the laws in order to punish their

violation. He knew also that the dead alone come back to

haunt the living. " If an adequate punishment," he said,

" can be devised for these men's offences let it be inflicted
;

if their offence transcends all punishment, let us punish them
by the laws of our country." It would have been well for

Cicero if he had followed this advice. Such language was
thoroughly consistent in the mouth of a man who had dono
his best to remedy the excesses of Sulla, from which hi)

himself had suffered, and who had lost no opportunity c:

inouloating political moderation. The next year, 62 ac,
( aesar was praetor. At the close of it Pompeius returned

from the conquest of Mithridates, and quietly disbanded his

army. The tmie had not arrived for Cxsar to lay aside the

toga. In 61 B.C., at the age of forty, he assumed na

propraetor his first important mihtary command, and la'J

the foundation, of a reputation as the greatest of generals,

which should never be allowed to overshadow his highi r

merit as a statesman and tho regenerator of his countrj-.

Before Csesar could leave Rome for his province it wi;3

necessary that he should clear himself, from the load if

debt which oppressed him, and this he was enabled to dj
by the assistance of Crassus. A charge of insolvency hau

been allowed to weigh too heavily upon tho character of

Caesar, and has received too much importance as a motivo

for his actions. It can be accounted for by supposing a:i

over-recklessness of means to gain important pubbc ends,

and a culpable carelessness in his privateintertsts,whichare

not without a paralleLin statesmen of modern times, whose
character is above suspicion. We have httle positivi

information about his campaign in the Peninsula, the ma;;i

operations of which were carried on in Galicia and Portugtl.

Caesar appears to have esiibited on a small field the sam >

qu.'ilities which distinguished b?m in a large sphere, B;)

was prrchimed imperatcr by his soldieis, was voted a
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triumph by the senate, and wtiile be added to tne nches

( t the state, was careful to render his own fortune more

£3cure. He was a candidate for the consulship in the

following year, aud would gladly have conducted his

canvass by proxy, while he kept his army outside the gates

in readiness for his promised triumph. But Cato and the

senate would not permit this violation of the law. Caesar

at once obeyed, surrendered his triumph, and obtained the

considship. He formed at this time an alliance with

Pompeius and Crassus, which is generally known as the

first triumvirate. It was merely a political union for

common purposes, and was not, like the second triumvirate,

an organised form of government. Pompeius and Crassus

had been enemies, and were nov/ reconciled by Caesar.

Cato, the champion of the senate, could not be included in

this alliance, and Cicero was too vacillating in his policy

and too weak in character to command the confidence of

cither of his former friends. The objects of the coalition

were not so much to secure the personal aggrandizement

of its members, as to form a strong and united front

against those who wished to maintain a form of government
which had become impossible, and was therefore hurtful

to the state. It is possible that both Pompeius and Cssar
foresaw that under a new constitution Rome would be

subject to a single head, while Crassus was not reluctant

to join himself to two men, one of whom must be the ruler

of the future. The democracy which raised Caesar to

power wished to obtain for its favourite the command of

an army which would ensure the preponderance of his

counsel in coming changes. Cffisar himself, conscious of

the pressing need of important measures, and the inability

of the senate to provide them, was ready with the frankest

generosity to work with any one whose ideas were on this

point coincident with his own. The alliance was cemented

by the marriage of Pompeius to Julia, Caesar's daughter,

while Caesar married Calpurnia, the daughter of Piso.

Csssar's colleague in the consulship was M. Bibulus, the

devoted servant of the senate, who both as cedile and

praitor had submitted as a foil to set off the greatness of

his companion. He offered a vain opposition to Cesar's

measures, and when he found that he could not prevent

their being carried by the use of the political machinery in

tins powoi;, he retired to his house and announced bis

intention of " observing the heavens" during the rest of his

consulship, a process which ought technically to have

rendered invalid all acts passed during that time. We do

not possess a full account of the laws carried by Caesar

while he stood at the head of the state, but we know
enough to show us that he used his opportunities to enforce

the same political principles which he had ahvays con-

sistently professed. He ordered the proceedings of the

senate to be published, and so rendered its deliberations

amenable to public opinion. He passed an agrarian law

similar to that of Rullus, but without the defects which

had procured its rejection. He carried a measure of

just relief for the equttes or capitalists, not so much with

a view of gaining their support as to make a fair concession

to an important class of the community. He declared

Ptolemy, king of Egypt, and Ariovistus,the German, friends

of the Roman people. He made regulations for the better

fovernment of the pronnces, and remedied the worst

a luses under which the provinces groaned. He was the

a ithor of a great measure for the suppression of bribery

rud' corruption amongst public functionaries, which were

at that time a stigma on the state. Other resources of

.1 similar tendency were earned by his subordinates. The
fenate had intended that Caesar, on Ia}'ing down.his office,

should oo rendered as harmless as possible, aud for that

leason had assigned to the consuls the chares of woods
tad fortits in Itftly The ceoble, 1.:. v. ever, were able t"

protest; successfully against the injustice. Tlie tribune

Vatinius obtained the passing of a law which gave to

Caesar the province of Cisalpine Gaul or Northern Ittiiy for

five years, with three legions ; and the senate of its own
accord added the charge of Gaul and the Alps with an
additional legion. Caesar thus obtained a field of action

worthy of his genius. He stayed near the city just long,

enough to secure the election of his friends as consuls, and
to provide against the repeal of the measures which he had

pa-ssed, and then set out for the country which his ever

since been identified with hb name.
It is not our object to describe in detaO the marvellous

work which occupied Cssar for the ne.xt eight years. . 5io

part of his life has been written with greater fulness, nor

is there any for which we possess more abundant material.

It must sufllce to give a short sketch of the masterly

campaigns by which a free and chivalrous people were-

reduced to absolute obedience, new countries were opened

up to the knowledge and enterprize of Rome, and a form

was given to the development of the civilization of

France, of which she has preser\"ed the main features to

the present day. In his first campaign (58 B.C.) Caesar

gained two important victories. He defeated at Autun the

Helvetii who were leaving Switzerland with the intention

of settling themselves on the fertile seaboard of the

Atlantic, and forced the greater number of them to retura

to the homes which they had left. He attacked a nobler

foe in the Germans under Ariovistus, the friend of the

Roman people, and in the neighbourhood of Miihlhausen

cut them to pieces, and drove the few survivors across the

Rhine. This mighty stream now became the boundary of

the Roman empire. All central Gaul was quelled by his

bold attack, and the Germans were cowed into quietude,

but the Belgs, a mixed race of warlike qualities, remaineo

unsubdued. In the next year (57 B.C.) Ca;sar marchtu

against them, and scattered their confederacy to the winds.

The Nervii made a better stand, ard Cresar was forced to

expose his life, and to fight like a common soldier. But
they, too, sustained a crushing defeat, and the submission

of the Veneti and the coast cantons to Publius Crassus

left only the northern tribes, such as the Morini and Menapii»

independent of the Roman rule. The work of Crassus had
been imperfectly performed, and in the following year (o6

B.C.) the Veneti threw off the yoke. The whole coast from

the Loire to the Rhine joined the insurrection. Caesar

hurried from Italy, and taking measures for the security of

the north and south, prepared to attack the Veneti by sea.

Victorious by sea as by land by new and skilful devices

he disabled their powerful fleet, and sold the defeatoi

captives into slavery to a man. The Morini and 5Ienapii

alone remained unconquered, protected more than any thing

else by the natural strength of their country. Ca;sar n.'arched

against them, but was forced to desist from the attack.

With this exception, the whole of Gaul had been reduced

to obedience in three campaigns. Caesar now turned his

arms against the Germans. He cut to pieces the Usipctea.

and Tenchteri, who had crossed the lower Rhine, after

treacherously depriving them of their leadere, who had

come of their own free will into his camp. There is no-

excuse for this violation of international law, which was
very properly rebuked by Cato in the senate ; but Cajsar

might have replied that tlie precedents of Roman history

had not inculcated a spirit of fairness or forbearance towards

ahen enemies. He built a bridge across the Rhine, and

remained eighteen days on the other bank. The same year

(55 B.C.) witnessed his first expedition to Britain, whither

he was led partly from curiosity, and partly by a desire to

detach from the Celtic confederacy aland which was tie-

sure asylum of political refugees. The islanders irr.do a

brave resistance, and Cajsar was compellp.d to retrcit. ]i e
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*as so much. dissatisfieJ with ihe result of tha campaign,

that he made great preparations for renewing the attack in

51 B.C. On this occasion he penetrated further into the

i III jrior and crossed theThames, but Cassivellaunus, to whom
the defence of his country had been entrusted, followed the

Uoman army with his war chariots, and successfully

j;iu)eded their operations. Caesar, before he left, imposed

a tribute and demanded hostages, but it was difficult to

conceal that he retired discomfited from a land which he

iad to all appearance seriously intended to subdue. The
4i ;xt two years witnessed the final struggle of the Gauls

to regain their freedom. Inspirited by the resistance of

i I, i Germans and the Britons, and inflamed by the death

oi Dumnorix, they determined to make a simultaneous

aitack on the Roman garrisons, which this winter were

oc.ittered more widely than usual, y. Titurius Sabinus

and L. Aurelius Cotta were the first assaUed. Deceived

by Ambiorix, king of the Eburones, their whole division

was annihilated. A similar attack was made upon Q.
Cicero in the territory of the Nervii, but Caesar was near

enough to bring assistance. The insurrection was checked

and a terrible vengeance exacted from the Eburones. Acco,

prince of the Carnutes, was executed by tho victors. His

<icath spurred his tribesmen to greater exertions. In the

winter of 53-52 B.C. tliey roused the spirit of their

Countrymen. The post of honour was held by the Arverni,

under their prince Vercingetorix, an heroic leader, whose
iKime casts lustre on this last.vigorous but hopeless struggle.

A new plan of defence was adopted. Instead of defending

f.very town against the Romans, it was determined to burn

those placfcs which could not be held, and to concentrate

their forces in those strong positions which gave a good
hope of success. Thus tho campaign clusters round the

names of Avaricum, Gergovia, and Alesia. The first of

these towns (Bourges) was taken in the spring of 52 B.C.

The second, the- capital of tho Arverni, was attacked by
Ca2sar in vain, and an attempt to remedy the disaster led

to a more decisive defeat. The star of Cssar began to pale.

The Hsedui, who had before hesitated to join the insurrec-

tion, nDW avowed their hostility, and the wluilo nation rose

like one man to cast off the yoko of the invader. Tho final

struggle. was concentrated round the hill-town of Alesia.

Vercingetorix, faithful to his tactics, took refi'ga liere with

80,000 infantry and 25,000 horse. Caesar had been able

to join his forces "with Labienus, and invested the hill on
svery side. The mighty masses of the Gallic landsturm

crowded from all quarters to release their champion.

Cassar was at once besieger and besieged. In this supreme
crisis his genius triumphed. Tho provisions of Alesia were
exhausted. Ca;sar repulsed the double attack on both his

bno3, and Vercingetorix, disdaining to fly, delivered himself

into the power of his conqueror. Had the result been
otherwise, it is possible that Casar might have been driven

from Gaul, and the floods of barbarians pouring down over

Italy would have anticipated history by five hundred years.

The following year (51 B.C.) sawthe final pacification of the

country. In eight years Coesar had done his work .most

thoroughly. Gaul never afterwards attempted to revolt,

but remained a rich and contented member of tho Roman
empire. On no subject-country was impressed more com-
pletely the language, laws, and civilization of its masters.

If it had been possible so gradually to extend the bounds of

Roman dominion as to convert dangerous hordes of undis-

ciplined tribes into contented allies, Coesar shows us how it

might have been done. Even the patriotism of an emperor
of the French cannot but admit that it was better for his

country that Cffisar should conquer than Vercingetorix.

Whilst CiBsar had been engaged in the conquest of Gaul,

the bands which held the triumvirate together had gradually

become loosened. The three members of the coalition had

met at Lucca in 5o b.c, and had anang^d that Ctesar'a

command in Gaul should be continued for another .five

years ; that Pompeius and Crassus should be elected consuls

for 55 B.C.; and that on the expiration of theii'office Crassus
should have Syrii'. for his province and Pompeius the -two
Spains. -These arrangements were carried out,' but in

September 54 B.C. Julia, the daughter of Csesar and tha
wife of Pompeius, died. A project for a double alliance

of a similar kind was rejected by Pompeius. In 53 B.C.

Crassus was slain in Parthia. In 52 B.C. it became clear

that Pompeius was asserting his i?idepcndence, was draw-
ing nearer to Cato as an ally, and "was becoming moro
dispo.^ed to act as the champion of the senate. From this

time till the outbreak of the civil war, it was moro and
more evident that a collision between the two great

rivals was inevitable, although Caesar did his best to avert

tho catastrophe. The details of the final quarrel are com-
plicated and difiicult to understand. By the law of

\atinius Cuisar's command expired in 54 B.C., by that of

Trebonius it was continued till 49 B.C. It is comparatively

unimportant whether his imperium would determine ut

the end of February or the end of December in that year.

It had been arranged among the triumvirs that Caisar

should bo consul in 48 B.C. According to strict Roman
law he must announce -himself personally as a candidate,

which he could not do whilst he was still in command of

an army. Pompeius had, in 52 B.C., secured to Cajsar

exemption from the restriction 'by a tribunician law, but

there was some doubt whether this had not been rendered

invalid by a subsequent enactment. In tho same year it

had been decreed that no one should hold a governorsliiy

until five years had clasped from his laying down tho

office of consul or senator In 51 B.C. the question of

appointing a successor to Cxsar came before the senate,

and it was finally determined that his command should

come to an end on the Ides of November, 49 B.C. The
' object of tlie senate was that some interval should elapse

between Caesar's consulship and proconsulship. . Cajsar

knew that ho could not trust himself to the power of Jiis

enemies, but he displayed his usual moderation. He gave

up the two legions which were demanded from him for the

Parthian war, and by medns of Curio, whom lie had w-oa

over to his side, he proposed to the senate that Pompeius
and himself should simultaneously disarm. To the surprise

of the aristocratic party the motion was carried. JIarcellufl

refused to accept the decision on the plea that Coesar was
bringing his army into Northern Italy. He called on
Pompeius to put himself at the head of tho legion in

Campania, and declare war against the invader. Csesar

made one more ineffectual attempt at compromise. Tho
propositions brought by Curio to the new consuls on
January 1, 49 B.C., were contemptuously rejected, and
Ca;sar was peremptorily ordered to resign his command.
Although he had only one legion with him at Ravenna h '

could not hesitate. He crossed the frontier of Italy, at

arrived at Ariminum.
CKsar crossed the Rubicon in the middle of Januarj-, 49

B.C., and ho was murdered on the Ides of March, 44 B.c

During this space of a little over five years ho crushed in

every part of Europe the armies of his enemies, and lairi

deep and strong the foundations of the imperial power ol

his successors. He spent barely fifteen months of this

time in Rome. He did not now, as his enemies had

e:;pected, march at onco upon, the capital. He observed

that a surer way lay open to him of securing tho possession

of Italy by seizing the central heart of the peninsula, which

in ancient as in modem times has held out delusive hope.

to patriot people and rebellious kings of taming tho psou

tyranny of the Tiber city. Here the solitary cbuK.h of S

Pelino marks the site of Corfiniura, once tho destined-bfiEt^,
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)l Latin uidcpendence, and the city of Aquila laKguisUts

under the buows of the Gran Sasso d'ltalia, a monument of

the vain but chivalrous struggle of the emperors against the

popes. Into these upland valleys, lying midway between

the two seas, Cajsar dashed with irresistible force,- and town

after town fell before him and his lieutenants. Pompeius
moved slowly towards Bruudusium, whither he was followed

oy the conqueror. Ciiesar was unable to prevent the em-
barkation of his troops for Greece, but when by the end
of March he reached Rome he was already the undisputed

master of Italy.

In his next operations Caesar displayed to a marvellous

iegree his ability and resources* and showed how the suc-

cess of his projects depended entirely upon his personal

exertions. His lieutenants were seldom fortunate ; tut,

like Napoleon, his presence was worth an army, and, like

i'rederick the Great, he know how to spring at once from
the deepest embarra-ssments to the triumph of victory. At
Ilerda his array was cooped up between two rivers, and all

communication with Rome cut off. By a clever stratagem

he surrounded Afranius and Petreius, and compelled them
to surrender. At Dyrrachium h& was in a worse position,

encamped on a barren ridge, encompassed by a far superior

array on the land side, and cut off from the sea, which was
in tbd power of his enemies. Even when he had received

his reinforcements he could not hold his own against greater

lumbers. Yet ho was able to take advantage of the first

mistake of Pompeius, and the victory of Pharsalus was
crushing and complete. At Alexandria, where his stay is

difficult to account for even by the attractions of Cleopatra,

he nearly fell a victim to a popular tumult, yet he was no
sooner extricated from his difficulties than he inarched

into Asia, saw and conquered the son of t^ great Mithri-

dates, and placed the afi'airs of the East on a basis of

security. In Africa he had allowed the Pompeians to

attain a dangerous efficiency of organization by his delay at

Alexandria, and it was only through the extremest caution

that he was enabled to assemble his tardy forces. But the

battle of Thapsus deprived the senate of their last and
noblest champion, and left Ca;sar the master of the Roman
world. The capitulation of Ilerda took place in August
49 B.C., the winter of 49-48 B.C. was passed on the coast

of lUyria, the battle of Pharsalus was fought on August 9,

48 B.C., and Pharnaces was defeated at Zela on August 2,

47 B.C. Caesar's stay at Rome wds chequered by the

mutiny of the legions in Campania, and the difficulty of

assembling his troops
;

yet he was able to land in Africa

before the end of 47 B.C., and he won the victory of

Thapsus on April 6, 46 B.C. In July of that year he entered

Rome as conqueror, and cculd now find leisure to govern
the world which ho had subdued.

I During four separate days he celebrated four triumphs
over Gaul, Egypt, Pontes, and Africa. Vercingctorix, who
struggled in vain to save his country, Arsinoe the sister

of Cleopatra, and the son of Jiiba, king of Mauretania,
followed his triumphal car. The citizens were publicly

feasted at the dictator's expense, a distribution of money
was made to the poor and the strange magnificence of the

.garnet celebrated in memory of his daughter Julia fulfilled

the promise of the splendour of his sedileship. One more
struggle was necessary before peace was finally secured.

The sons of Pompeius, Cnreus and Sextus, had collected a
large army in Spain, which had always been the strojighold

of their cause. The battle of Munda, fought on March 17,

45 B.C., resulted in their entire defeat, but Ca;sar was com-
pelled to be absent from the capital from the end of 46 B.C.

tdl September 45 B.C.

It may be questioned whether Ca;sar was himself anxious
to receive the title of king, which his admirers were without
doubt desiro'UJ to force unoii him. Such a title would

have added but little to his real power over every depart-

ment of the state. After the expulsion of the kings the

Roman constitution came eventuaDy into such a form that,

whUe every interest was represented, the whole power could

never come into the hands of one individual. The twt>

consuls were a check upon each other, and they were,

themselves subordinate to the senate. The tribunes

occupied an entirely different position to the other magis-

trates, and defended the interests of the mass of the

citizens. The senate itself was controlled by the censor,

and the working of the political machine was so ordeitd

that a single magistrate could, either by his personal objec-

tion, or by a skilful use of divine sanctions, obstruct any
measure of a rash or unusual character. The chief officers

of the state were occasionally suspended by the appointr

ment of a dictator for extraordinaTy emergencies, but it

had probably never occurred to any statesman that the

whole of these well-balanced and often conflicting authorities,

might come to be concentrated in the person of one man.

Vet it was by these means that the republic became a.

monarchy, and that C^sar became emperor. He was five

times consul and four times dictator, and at his death

was dictator elect for life. He had the tribunician power
conferred upon him, which, among other advantages,

rendered liis person inviolable. Instead of the censorship

he was invested with the new office of prafeclus morutii,

which he used to curb the luxury and extravagance induced

by the influx of conquered wealth. His opinion was, as

priuceps senatus, asked first in the senate ; his effigy was
struck upon the coins. The exaggerated and half-divine

honours which the servility of the senate invested added

but little to his power, but the title of imptrator, with

which many a successful general had been saluted on the

field of battle, was now prefixed to his name as a perma-

nent addition, and has remained, togctlier with the family-

name of him who first bore it, as the title of highest

sovereignty throughout the civihzed world.

The complex of authorities thus placed in his hands he used

in a manner to justify the confidence of those who entrusted

them to him. It is difficult to give an accurate account

of his administration. Mommsen, in the brilliant chapter

which at present closes his history of Rome, has scarcely dis-

tinguished with sufficient care between Caesar's intention*

and his acts, and between his measures and those of his

successors. Yet we have ample evidence that much was
done and much more conceived. If we follow the aathority

of Suetonius we find that he reformed the calendar by-

intercalating three months in the year 46, and making
arrangements for the future, which lasted unchanged till

the 1 6th century. He increased the number of the senate ti>

nine hundred, and made it more thoroughly representative of

all classes and all parts of the empire. He increased the nu m-

ber of the magistrates, did his best to heal the wounds left by

the civil war, and reformed the courts of justice. He confined

donations of corn to the poorer citizens, and while by the

rebuilding of Carthage and Corinth lie found a refuge for

many who would have starved at home, he did his best to

prohibit absenteeism, and to discourage the tillagfi of the

soil of Italy by slaves. He gave the rights of citizenship

to iuen of science and to professors'of liberal arts, enforced

the laws without favour, and attempted with little success

to restrain the luxury of the age. He prepared the way

for the work of his successor, who found Rome of brick

and left it of marble. Ho intended to.codiiy the law, and

to provide public libraries of Greek and Latin works, tho

care of which he entrusted to Varro', the most learned of

tho Romans. He is credited with the design of draining

the Pontine marshes, a work yet to be performed ; of con-

verting the Fucine lake into » fertile plain, an cnterpri.se

begun by Claiuiius and completcvi by Prince Torlonia ; of
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pJefcSng the isthmus ot Coriuth ; ol inuiiing a roadtrom

the Adriatic to the Tiber ; and further, of subduing the

I'irthians, and returning through Scythia and Germany

into Italy, after extending the litiits of the empire to the

etream of the ocean.

However this may be, it is certain that at the time of

his death he was preparing an expedition against the

I'arthians. It is useless to speculate whether his absence

from the city would have been short or long. There is

evidence that he did not feel at his ease in the capital,

thai he considered his personal work to be accomplished,

and that his plans could be better carried out by his sue-

:essor. Yet nothing can excuse the shortsighted wicked-

ness and folly of those who murdered him. We need

not repeat the well-kaown story, how in the Ides of

March, 44 B.C., Caesar was murdered in a meeting of the

senate, and fell at the feet of the statue of Porapeius,

pierced with wounds from head to foot, only one of which

was fatal. There is no reason to believe that the con-

spiracy had been long in preparation, or that it was motived

en the one baud by a desire for personal aggrandizement,

or still less, on the other, by a devoted patriotism. It

began in spite, and continued in folly. A very slight

degree of political foresight might have convinced those who
assented to the plot that the people would not be on their

side, and thnt they would precipitate the very conclusion

which they desired to iivert. Those who deified Brutus in

th» French Revolution knew but little .of Roman history,

or confounded him with the expeller of the Tarquins.

Dante is a better judge, whose ardent love of liberty did

not blind him to the necessity of a strong and united

government for his native land. The divine poet relates to

us with an appalling realism, that in the centre of the earth,

in the bottom of the pit of hell, Lucifer holds in his three

mouths the three greatest malefactors the world has ever

Been,—Brutus and Cassius, who betrayed their sovereign

nod their country, and Judas Iscariot, who betrayed his

Master with a kiss.

Under different circunistances Gajsar might have won
as great a reputation as a man of letters as he has

acquired as a general and a statesman. He was fully

aware that a change in the literary language of his

countrymen was as necessary as in their governnJent and
constitution. The rude though vigorous dialect of Plautus,

or even of Varro, was not suited to be the organ of civiliza-

tion throughout a subject world. A widespread knowledge
of Greek had made the Romans aware of their own
deficiencies, and the united efforts of all men of culture to

give form and refinement to the Latin tongue culminated

in the glories of the Augustan age. Cicero and Livy,

Virgil and Horace, have remained as examples of Latin

style during the whole of the Christian era. The language

in which they wrote must have differed widely from any-

thing which was spoken by their most cultivated contem-
poraries. It is not unreasonable to feel some regret that

the cultivated language did not follow a conrsekof develop-

loent more suited to . its inherent character, and that

Lucretius and Caesar were not adopted by the rhetoricians

of the empire as models for precept and imitation. The
excellence of the Latin language lies in its polidity and
precision ; its defects lie in a want of lightness and
tlexibility. Lucretius found it sufficient to express with
admirablo clearness very complex philosophical reasoning,

and Caesar exhibited its excellencies in their purest and
chastest form. It is a misfortune that the Commentaries
are not more often studied as a masterpiece of literature,

but are relegated by the irony of fortune to tho lower forms
of schools. Their stylo is faultless, npt a word is thrown
nway or used with a doubtful meaning, every expression is

in its place, and each touch serves to ejihancc the effect of

the whole. Had Cxsar been writing history iiistead of

military memoirs, he might have allowed himself greater

freedom of ornament. We know, from his treatise on

grammar (Z>e .4 rw/of/ia), often quoted by grammarians, that

his success in literature* was the result of careful stu^yand

meditation. As an orator he was acknowledged to be

second to Cicero alone, and he is one of the few men in

history who have quelled a rebellion by a speech.

In this sketch of Cesar's life we have found but little to

blame, and have been able to add few shadows to the

picture. The stories which the jealousy of contemporaries

have preserved against him are too frivolous to be recorded",

while the dignity, sweetness, and nobleness of his character

cannot be concealed. We have preferred rather to attempt

to construct from very imperfect materials some faint

resemblance of the marvellous personality of him whom
the genius of Shakespeare rightly recognized as " the fore-

most man of all this world."

The principal ancient avithorities for the life of Caexir tve the

biographies of Flutarcli and Suetonius, the letters and orations of

Ciceio, and the Commentiries on the Gallic and Civil Wars written

by or ascribed to Caesar himself. To these may be added Appian's

Civil IVar, Dion Cassius, Velleius Paterculus, Sallust's CtUilinc,

the Epitomes of Livy, and Lucan"s Pharsqlia. His life has been

perpetually narrated in ancient and modern times, and has been

the battle-field of imperialists and republicans. For English

readers, the account given by Mcrivale, both in his Uislorg of llu

Romans under tht Empire, and in the fall of the Roman Prpublic,

is readable and adequate ; the fullest and fairest examination of the

original authorities is in Long's Dnline 0/ the Roman Republic,

vols, iii.-v. The article in Smith's Biographical Dictionary is

excellent, but by far the most brilliant picture of Ciesar's character

and work is to be found in iloinmsen's History of Rome (published

1856, translated into English 1S66). Mommscn is extremely

favourable to C.Tsar. but unfair to his opponents. The Jlistoire lU

Ci'ir of Napoleon 111., which extends only to tho outbreak of the

civil war, is especially valuable from the maps and plans which
accompany it. The Ucrman student will fina a full and satisfac-

tory repertory of all that is known about the subject in Drumann,
Geschichte Roms. (0. B.)

C..ESAR, StR Julius (1557-1636),. a learned civilian,

descended by the female hno from tho Dukes do' Ccsarini

in Italy, was born near Tottenham in Middlesex. Uo
was educated at Oxford, and afterwards studied at the

university of Paris, where in tho year 1581 he was created

doctor of the civil law. Two years later he was admitted

to the same degree at O.tford, and also became doctor of

the canon law. He held many high offices d uring the reigns

of Elizabeth and James I., and for the last twenty years of

his life was master of the rolls. He was so remarkable for

his bounty and charity to all persons of worth, that it was

said of him that he seemed to be the almoner-general of

the nation. His manuscripts, many of which are now in

the British Museum, were sold by auction in 1757 for up-

wards of £500. See E. Lodge, Life ofSirJulitts Ccesar, 1810.

CyESAREA, the name of two towns in Palestine :
—

I. C.ES,\RE.\ Pai-estina, now Kaisaryah, tho Roman
metropolis of Palestine, 30 miles north of Joppa, and about

the same distance north-west of Jerusalem. It was built

about 22 B.C. by Herod, on the site of "an earlier town called

Turris Stratonis. Vast' sums of money were spent in the

erection of its more important buildings, among which

were a temple dedicated to Caesar, a theatre, and an

amphitheatre. The most stupendous work, however, was

the semicircular molo, constructed of immense blocks of

stone brought from a great distance, and sunk to tho depth

of twenty fathoms in the sea. It protected the port on the

south and west, leaving only a sufficient opening for veisels

to enter from the north, so that within the enclosed space

(which, according to Lieutenant Conder, measures 300 yarda

across) a fleet might ride in all weathers in perfect security

The site of the city is now marked by an extensive mass of

ruins, among which may still be traced the sulistractions

of all tho above-mentioned buildings, as wsll as those rf
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tha cathedral 'ouilt by the CrosnQdra, an oid fortress oa tlie

site, it is supposed, of Herod's " Drusus tower," two
aqueducts, and a variety of minor structures. Tiie line of

'the walls of the inedisval town can still be made out, and
is some parts that of the more extensive Eoman works.

The southern part of the mole is also intact. Caesarea wjis

made the seat of a colony by Vespasian, and took for a time

tha title of Flavia, but its earlier name was maintained to

the- time of its complete decay. In the 4th century it was
the see of Eusebius, the church historian, and during the

crusading period was one of the chief posts of the invaders.

II. C*8ARE,v Philippi, 95 miles north of Jerusalem, and
Voout 35 south-west of Damascus, situated at the southern

base of Mount Hermon, near one of the sources of the

Jordan. It has been identified with Baalgad or Beth-Rebob,

and was certainly known for a long time as Pauium orPanias,

the cave at the foot of the mountain being dedicated to Pan.

Herod erected a temple to Augustus ia the neighbourhood
;

and the town was much enlarged and beautified by Philip

'the Tetrarch, who named it Cajsarea in honour of Tiberius

the emperor, adding the cognomen of Philippi to distinguish

'

it from the town last noticed. It continued to be a place

of some importance till after the time of the Crusades, and
was successively the seat of a Greek and a Latin bishopric.

Its site is occupied by tha modern Bani^s or Panias, a
paltry and insignificant village, with numerous ruins in the

vicinity. On the top of a conical hill above the village

stands the castle of Subeibeh, which possibly dates from
the time of the Phoenicians, and has been one of the most
remarkable fortresses in Palestine from that day to this.

CjESAilE.\, or Kaisarieh, a city in Asiatic Turkey,
formerly one of the most important places in Cappadocia,

and at present the chief town of a sanjak in the province

of Karaman, situated on the Kara-su, between two spurs

of the Mons Argaeus, in 38? 42' N. lat. and 35° 20' E. long.

It is the seat of an Armenian bishop, and the commercial
centre of an extensive and highly populous district ; its

markets are well supplied with European goods, and its

inhabitanta noted for their enterprise. Its principal

manufactures are cotton and morocco leather. Recently
it has become the scene of a considerable Protestant move-
ment, and a girls' school, the first in the city, has been
established. The ruins of an earlier Mahometan town are
immediately contiguous, and a little to the south are the
ruins of the ancient city. The latter was known originally

as Mazaca, and afterwards as Eusebia ; and only received
its present name from the Emperor Tiberius. It was for a

tinw the seat of the Cappadocian kings ; but it suffered

greaOy at the hands of Tigranes, who carried off its inhabi-
tants to his new city of Tigranocerta Under the later

PkOinan empire it recovered to such an extent that it was
supposed to contain 400,000 inhabitants when it was cap-
tured by Sapor in the reign of Valerian. The present
population, of which about two-thirds are Turks and the
rest mainly Armenians and Greeks, is estimated at about
10,000.

CAFFRARIA See Apeica (vol. i p.' 263) and
Kaffkaeia.
CAQLI (the ancient CaUea). a walled town of Italy, in

the province of Pesaro o.Urbino, at the confluence of the
Caatiano and Busso, the former of which is crossed there
by an ancient Roman bridge It is the seat of a bishop,
and has a cathedral and several churches and monasteries,
m one of which, Santo Domenico, is preserved a famous
fresco by QioTanni Santi, the father of- Raffaelle. The
principal occupation of the town is the manufacture of
Ic-.tlief. Population 10,213.
C.AGLIAUI, the capital of the island of Sardinia, and

enief town of its southern province, is sitnated in the recess
of tha bay to which it gives its !:ame, not far froiv> (he

mouth of the River Mulargia, lo 39° 33' 14" N. Ir.t. and
9° 7' 48" E. long. It has a splendid appeariu^c from the

sea, occupying as it does the slope and summit of a hilT,

which is crowned by a noble castle. This building gives

the name of Castello, or, in Sardinian, Casteddu, to the

district containing the vice-regal palace, the cathedral, the

university, the theatre, the chief mansions of the nobilitj',

and the public seminaries. To the west of the Castello

lies the district of Stampace, with the Corso, and to the

east that of Villanuova with its pleasant promenade.s,—both
consisting for the most part of narrow, irregular, and ill-

paved streets, but the former inhabited by the wealthier

citizens. The slope between the castle and the bay is

occupied by the Marina, a well-built quarter, containing

the residences of the merchants and consuls, the bonded
warehouses, and the lazaretto ; while to the west of the

town is the spacious suburb of St Avandrace, nearly a mile

in length. The 'university, which possesses the four

faculties of theology, law, medicine, and arts, was founded
in 1596 by Philip of Spain, was restored in 1 720, and was
remodelled in 1764. It has a library of'upwards of 22,000
volumes, and numbers from 100 to 200 students. Besides

the cathedral, which was built by the Pisans during the

14th century (though the present front only date;; from

1703), Cagliari contains about thirty churches and twenty
convents, of which the Capuchin monastery is interesting

for remains pi Roman reservoirs. There is a considerable

museum both of antiquities and natural history, as well as

a recently erected observatory ; and the benevolent institu-

tions comprise an orphanage, and a large civil hospital,

under the superintendence of a medical board and the

sisters of mercy, with a separate wing set apart for the

accommodation of lunatic patients. There are also in the

town a mint, an extensive custom-house, and barracks.

Cagliari is the see of an archbishop, and the seat of tht

Sardinian Cortes, and of the judicial court for the southern

division of the island. The bay, formed by the projection

of Cape Carbonara . and Cape Pula, and stretching inland

for a distance of 12 miles, with an extreme width of 24
miles, contributes greatly to the commercial importance of

the city ; and the harbour, situated at the south angle of

the wall of the Marina quarter, is one of the safest m the

Mediterranean, being well sheltered from every wind except

the south. Frequent proposals have been made to extend

the area by the construction of a breakwater, but this has

not as yet been effected. Cagliari is the chief port of

Sardinia, and possesses by far the greatest part of ths

export trade, which principally consists of corn, fruits,

oil, wine, cork, lead, and a few native manufactures. Most
important of the last cla.ss is salt, procured, at the rate of

683,000 quintals per annum, from the salt-pans to the west

of the town. In 1873 the total value of exports from the

province, most of which pass through the port, was
£519,234 ; while the imports of the same year were ot

tlip value of ,£368,028. There is regular steam com-

munication with Naples, Leghorn, and Genoa, as well as

less frequently with other ports. The railway from Cagliari

to Iglesias, a distance of 33^ miles, opens up the most

important lead mines at present in operation, and a linn

of 58A miles leads to Oristaco. There is a submarine

telegraph to Malta and another to Bone in Algeria. The
climate of the town, in spite of the proximity of the salt

swamp already mentioned, is excellent ; and water, the want

of which was formerly severely felt, is now supplied by an

English company. Population in 1871, 33,039.

The modom city occupies the site of the ancient Caralts or Caralis,

which was founded by the Carthaginians, and p.issed into the hand?

of tha Romans after the first Punic war. Of the buildings crecteJ

by the latter peojilo there arc several extensive remains,— those oi

an amphitheatre mt ont in great part from ti.e rock, a liu-ge «que.

duct, a circular tc!:iple, kc. \ » hilc is the subui b of St .Ivanilrace ar(
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aiTTio^is r..:iiian sepnlchres, cf which the most mtercsting is that

of Atilia Poniptilla- In the civiJ war between Caesar and Pompej',

iD(J diirlag the empire, Cagliari was an importaot naval station; and,

thoagb it never obtained the status of a Koiuau colony, its inuabi-

tants received the nsit of citizenship. Under Tiberius its popu-

lation vras augmented by the introduction of 4000 Jews, whose
descendants were only expelled by the Spaniards m 1492. After

the fall of the Western empire the city continued tinder the Van-
dals to be the capital of the island, and retained ita importance

dnring the Middle Ages In 1353 the Genoese were disastrous'y

beaten in the neighbouring sea by the Aragone39 and the Venetians.

in 1708 the town was bombarded by the English under Admiral
Lake ; m 1717 it was captured by the Spaniards ; in 1779 it suffered

from a great famine ; and in 1793 it ivas bombarded by the French.

From 1799 to 1815. while Savov was in tLe hands of tlie French,

Cagbari afforded a residence to tlie king of Sardinia.

CAGLIARI, Paolo. See Veboitese.

CAGLIOSTRO.'Alessanpro, Coijnt (1743-1795), the

arch -impostor of modern times, was bom at Palermo in

1743. Joseph Balsamo—for such was the count's real

Lame—gave early mdications of those talents which after-

wards gained for him so wide a notoriety. He received

the rudiments of his education at the convent of Cartagirone

;

where, being employed to read to the monks during dinner,

he scandalized the good fathers by repeating the names and-

detailing the adventures of the most notoriously profligate

females of his native town. -For these and similar misdeeds

he was expelled from the convent and disowned by his rela-

tions. He now signalized himself by the ingenuity with

which he contnvcd to perpetrate cnmes without exposing

himself to the risk of detection. He began by forging

tickets for the theatres ; then he forged a will ; he next

robbed his ov?n uncle, and ultimatsly committed a murder.

For the last offence he was imprisoned and brought to trial;

but through a defect in the evidence, he escaped with

h'.s life. On his release he engaged a goldsmith, by name
.Marano, to tssist him in searching for a hidden treasure,

—

Marano paying 60 oz. of gold in advance to defray expenses.

On arriving at the cave where Joseph declared the treasure

to be, SIX devils, prepared beforehand, rushed out upon the

goldsmith, beat him soundly, and left him insensible.

Dreading the vengeance of Marano, Balsamo quitted Sicily,

and visited in sr.ccession Greece, Egypt, Arabia, Persia,

Rhodes ( where he took lessons in alchemy and the cognate

sciences from the Greek Althotas), Malta, Naples, Rome,
and Venice. At Rome he married a beautiful but

unprincipled woman, with whom he travelled, under a

vanety of names, through the various countries of Europe.

It is unnecessary to recount the various infamous means
which he employed to support himself during his travels.

.\t Strasburg he reaped an abundant harvest by professing

the art of making old people young ; in which pretension he
was seconded by his wife Lorenza Feliciani, who, though
only twenty years of age, declared that she was sixty, and
that Ehe had a son a veteran in the Dutch service. In
Paris he was implicated in the affair of the diamond neck-

lace ; and though he escaped conviction by the matchless

".mpudence of his defence, he was imprisoned for other

reasons in the Bastille. On his liberation he visited England,
where he succeeded well at first ; but he was ultimately

outwitted by some English lawyers, and was confined for a

while in the Fleet Leaving England, he travelled through

Europe till he arrived at Rome, where he was arrested in

1 7S9. He was tried and condemned to death for being a
Freemason, but the sentence was afterwards commuted to

perpetual imprisonment. Hedied in the fortress prison of

San Leo in 1795. The best account of the life, adventures,

and character of Joseph Balsamo is contained in Carlyle's

Miscellanies. Dumas's novel. Afemoirs of a Pia/iieian, is

founded on his adventures. . See also a series of papers in

the Dublin Univtrfity Magazine, vols. Ixiviii. and l.'cxix

CAGNOLA. Ltnoi. Majiottis tl 762- 1833). a celebrated

architect, i t?ative of Miio»> be age of

4--11

fourteen to the Clementine Coliege at Rome, and afterwards

studied at the university of Pavia. He was intended for

the-legal profession, but his passion for architecture was
too strong, and after holding some Government posft at

Milan, he entered as a competitor for the construction, of

the Porta Onentale. His designs were comnended, but
were not selected on account of the expense their adoptiou
would have involved. From that time Cagnola devoted
himself entirely to architecture. After the death of his

f.ither be spent two years in Verona and Venice, studying
the architectural structures of these cities. In 1806 he was
called upon to erect a triumphal arch on the occasion of
Eugfene Beauharnais's marriage with the princess of Bavaria.

The arch was of wood, but was of such beauty that it was
resolved to carry it out in marble. The result was the
magnificent Arco della Pace m Milan, one of tlie grandest
erections of modern architecture, surpassed in dimensions
only by the Arc de I'Etoile at Pans. Among other works
executed by Cagnola are the Porta di Marengo at Milan,

the Campanile at Urgnano, and the chapel of Santa Mar*
cellina m Milan. He died on the 14th of August 1833.

C.'VGOTS, a people found in the Basque provinces,

Btarn, and Gascony. During tho Middle Ages they were
popularly looked upon as cretins, lepers, heretics, and even
as cannibals. Entirely excludexl from all political and
social nghts, they were not even allowed to enter a church
but by a special door, or to remain except in a part where
they were carefully secluded from the rest of the wor-

shippers. To partake of the mass was never permitted

them. They were compelled to wear a distinctive dress, to

which, in some places, was attached the foot of a goose or

duck (whence they were sometimes called Canards).. And
80 pestilential was their touch considered that it was a crime

for them to walk the common road barefooted. The only

trades allowed them were those of butcher ond carpenter,

and their ordinary occupation was wood-cutting. Their

language is merely a co nipt form of that spoken around

them ; but a Teutonic origin seems to be indicated by their

fair complexions and blue eyes. Their crania have a normal
development ; their cheek-bones are high ; their noses

prominent, with large nostrils ; their !ips straight , and
1 hey are marked by the absence of the auricular lobules.

Upon the last peculiarity great stress is laid by anthropolo-

gists, and it is held to point to a Gothic origin. The
common opinion of authorities is that this people are

descendants of the Visigoths, and M. Michel derives the

name from caos (dog) and (loth. But opposed to this

etymology is the fact that the word cagot is first found in

the/or of B^rn not earlier than 1 55 1 , while the older MSS.
cnll these peoples CkrHiem, or C/irestiaas, a term which, on

this hypothesis, would have its origin from the fact that

these Visigoths, left behind in Aquitainc, were Christians,

while the Gascons were still Pagans. On the contrary, M.
Marca, in his Histoire de Beam, holds that the word
signifies " hunters of the Goths," and that the Cagots are

descendants of the Saracens. Again, some would make
them descendants of the Albigenses ; others of cretins

(they are sometimes called Cretins) ; and others of lepers,

declaring their name to be connected with the Celtic coccorf

and the Spanish go/o. In the laws of Navarre (1704)

they are indeed styled gaffos, and treated as lepers ; but

in those of B6am, they are clearly distinguished from

them.

Small commnnities, believed to be of the same race, antf

existing in a similar social condition, being classed with

them as " Us races maitdiles," are to be found in Maine,

Anjou, Poitou, and Aunis, under the name of Colliberts

(a word said by Ducange to be derived from cum and
lilertKS, and signifying "neither free nor slave"); in

Brittany, under tho names CahtU Caqueux, Cncffiu,
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lyoquinii, or C'acvas ; in Auvergne, unuer that of Afarrons.

Considerable numbers of the Colliberts still live in the

Marais mouiltes de la Sevre ; and the Cagots may be
found round Jaca, in Guipuzcoa, in Navarre, at Cherbitua

d'Anhauze in the valley of Azun, near Saint-Jean-Pied-de-

Port and Saint-Jean-le-Vieux, and in the villages of Ago-
tetchiac, Tailhap^, and Ainchicharburu, but in Largest num-
bers in Labour, in the Basque arrondissement of Bayonne. .

See Michel, Uiatoire dcs races mandiUs ; L'AbM Venuti, J2€-

ciurches sur Ics Caheta de Bordeaux, 1754 ; Bulletins de la SocUU
Anlhropologique, 1861, 1867, 18C8, 1871 ; Annales medico-psycho-
logiqius, Jan. 1867 ; M. Lagaeau, Questionnaire sur I'Uhnologie de
la Franct.

CAHORS, a town iii the south of France, formerly the

capital of Cahourcin or Upper Quercy, and now of the

department of Lot, on the high road between Pans and
Toulouse, 358 miles S.W. from Paris, and 60 miles north

of Toulouse, in 44° 27' N. lat., 1° 24' E. long. It stands

on the right bank of the River Lot, on a rocky peninsula

formed by a bend in the stream, and communicates with the

opposite shore by three bridges,—one, ths Pont Valendre,

built in the 13th century, and surmounted by three massive

towers. In the more ancient part of the town the streets

are narrow and the houses antique ; but in the modern
and more elevated quarter there are many handsome
buildings, with terraces which command an extensive view.

The most remarkable building is the cathedral, built in the

1 1th or 12th century, and occupying the site, if not actually

consisting of the remains, of an ancient Roman temple.

Besides it, there is the theological seminary, the prefecture

(formerly an episcopal palace), an academy, a theatre, a

public library, and a monument erected to F(;nelon in front

of the cathedral. Cahors is the see of a bishop, and the

seat of judicial and commercial tribunals of the first class.

Its university, founded by Pope John XXII. in 1332, was
incorporated with tjiatof Toulouse in 1751. The principal

articles of manufacture are stoneware, cotton-yarn, woollen

stuflfs, and paper ; and it has a considerable traffic in oil,

hemp, flax, hides, truffles, and a strong deeply-coloured

wine, which is made in the neighbouring districts. Popu-
lation of the town in 1872, 13,061, and of the commune
14,593.

Cahors is the ancient Divona, afterwards called Civitas Cadur-
corum, from tlie Celtic tribe of wliich it was the capital, and stUl ex-'

hibitstracesofitsgreatnessduringtheRomansway. The mostcon-
snicuous remains are those of an immense aqueduct, which conveyed
the water to the city from a distance of about 19 miles by a precipi-

tous route along the mountain sides, and crossed the valley of
OLarroque-des-arcs on a bridge 1 80 feet high. There are also remains
of -baths and a theatre, a marble altar in front of the prefecture
(erected, according to the inscription, in honour of Lucterius Leo);
and a celebrated roiintain, supposed to be the fountain Divona, and
now called Des Chartreux; from the Carthusian convent to which it

hai been attached. • » , .

After the decline of the Roman empire Cahors passed in succession
into the hands of the Goths the Franks, the Saracens, and the
Normans ; and in the 12th century it was the subject of severe
fighting between the English and French. In 1572 the Protestant
party in the town were strong enough toprevent their fellow-citizens

following the ejcamjile of Pans ; and yet a few years later, in 1580,
we find the opposition to Henry of Navarre so violent that he only
made himself master of tlic place after several days of conflict. The
liishops of Cahors, who date from tlie 4th century, had formerly also
the title of count, and used to lay their sword and gauntlets on the
altar when about to officiate. During the Middle Ages the town is

said to have been a great scat of the Caorsini (Cawertsclien or Cauder-
Walsche), who preceded the Lombards as usurers and money-
changers. *

. . .^ . , ,-•'.-
,

'

• See Clmudruc de Crazannes, Conp d'ail ,s«r les monuments histor-
iques du dtparieinent du Lot; Dulour, La commune dc Cahors au
'noyendge, 1846. ...
'.CAILLE, Nicolas Louis de Ya.''' See La Caille.
CAILLIB, or Caill*, Ren£ (1799-1838), a French

traveller in Africa, was born in 1799 at Mauze, and died
in 1838. • His schn.>l education extended no farther than

reading and writing; and at the age of sixteen be com-
menced his career by a voyage to Senegal. But already
Robinson Crtisoe had kindled within him an enthusiastic
admiration for the life of the discoverer; and in 1827,
having collected 2000 francs by toiling on an indigo plan-

tation, he set out on his most important mission. From
Kakundy he travelled east by Cambaya, Kankan, Time, and
Tangrera, and north-east by Donasso as far as Galia,

through a hitherto unvisited district ; and from Galia he
passed through the country explored by Mungo Park to

Timbuctoo, which he reached on April 20, 1828. He thus
won the prize of 10,000 francs offered by the Geographical
Society of Paris to the first traveller who should gain
exact information of Timbuctoo, to be compared with that

given by Mungo Park. He also received the order of the
Legion of Honour, a pension, and other distinctions, and it

was at the public expense that his Journal d'un Voyage ct

Tembouctou el Jenne dans I'Afrique Centrale, ic, was
published in 1830.

CAIN, the eldest son of Adam and Eve according to the
narrative of the Jehovist (Gfen. iv.) Various derivations

of the name have been suggested, the most probable beinf;

from i^}\>,> " to obtain," the word used in Gen. ir. 1 :
" Eve

bare Cain, and said, I have gotten a man from the Lord."
According to the Biblical narrative (Gen. iv.) Cain was a
tiller of the ground, while his younger brother, Abel, was a
keeper of sheep. Enraged at the acceptance- of Abel's

offering by the Lord, and the rejection of his own, he slew
his brother in the field. For this a curse was pronounced
upon him, and he was condemned to be a "fugitive and a
vagabond " on the earth, a mark being set upon him " lest

any finding him should kill him. He took up his abode
in the land of Nod, on the east of Eden, where he built a
city, which he named after his son Enoch. The narrative

presents a number of difficulties, which commentators have
sought to solve with more ingenuity than success. On the

reason for the preference of Abel's offering to Cain's some
light is thrown by the references in the New Testament
(Heb. xi. 4; 1 John iii. 12). The phrase "the Lord set a
mark upon Cain " is perhaps more accurately rendered
" the Lord gave a sign to Cain," and has been variously

explained as referring to some pledge of safety given to

Cain personally, or to some sign of warning and prohibition

to mankind in general. There is an apparent contradic-

tion between the condemnation of Cain to lead a nomadic
life (ver. 12) and his subsequent settlement in a city,

which it has been sought to reconcile by making the doom
refer to the natural restlessness of the criminal and estrange-

ment from tbe Adamic home. The endeavours that lia\e

been made to fix the precise locality of the land of Nod are

based upon mere conjecture. The implied existence of a
considerable population on the earth (ver. 14) furnishes

another difficulty, of which no explanation that has been
offered seems completely satisfactory. The parallelism

between the list of Cain's descendants (Gen- iv. 18) and the

list of the descendants of Seth (Gen. v.) has led several

critics to identify the two, though it is denied by othejs

that the mere similarity of the names gives any reasoaabla

ground for doing so.
'*

A Gnostic sect of the 2d century were known by the nanve

of Cainites. They are first mentioned by Irenxus, who
connects them with the Valentinians. Thej' believed that

Cain derived his existence from the superior power, and
Abel from the inferior power, and that in this respect he
was the first of a line which included Esau, Korah, the

Sodomites, and Judas Iscariot^ •-

- CAIRN (in Welsh, Came), a heap of stones piled up io

a conical form. In modern times cairns are often erected

as landmarks. In ancient times fhsy "were erected as

sepulchral monuments or tribal and family cemeteries.
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The Duan Eireanach, an ancient Irish poem, describes the

erection of a family cairn ; and the Senchus Mor, a collec-

tion of Irish laws ascribed to the 5th century, prescribes a

fine of three three-year-old heifers "for not erecting the

tomb of thy chief." Meetings of the tribes were held at

iliem, and the inauguration of a new chief took place on

I ho cairn of one of his predecessors. It is mentioned in

the Annali of the Four ifasters that, in 1225, the O'Connor

was inaugurated on the cairn of Fraech, the son of Fiodhach,

o; I'le red hair. In mediaeval times cairns are often referred

tj as boundary marks, though probably not originally raised

for that purpose. In a charter by King Alexander IL

(1221), granting the lands of Burgj-n to the monks of

iCinloss, the boundaiy is described as passing " from the

great oak in Malevin as far as the Rune Pictorum," which

is explained as " the Carne of the Fecht's fieldis." In

Highland districts small cairns used to be erected, even in

recent times, at places where the coffin of a distinguished

person was "rested" on its way to the churchyard.

Memorial cairns are still occasionally erected, as, for

instance, the cairn raised in memory of the Prince Consort

at Balmoral, and " Maule's Cairn," in Glenesk, erected by

the earl of Dalhousie in 1866, in memory of himself and

certain friends specified by name in the inscription placed

upon it. See Barrows.
' CAIRNES, John Elliott, a distinguished political

economist, was born at Drogheda in 1824, and died on the

8th July 1875. After leaving school he spent some years

in the counting-house of his father, who was an extensive

brewer. His tastes, however, lay altogether in the direc-

tion of study, and he was permitted to enter Trinity College,

Dublin. .He took the degree of B.A. In 1848, and six

years later commenced as M.A. After passing through the

curriculum of arts he engaged in the study of law and was
called to the Irish bar. But he docs not appear to have

felt any very strong inclination for the legal profession, and
during some years he occupied himself to a large extent

with contributions to the daily press, treating of the social

and economical questions that affected Ireland. The subject

to which at this time he devoted most attention was political

economy, which he studied with great thoroughness and
care. While residing in Dublin he made the acquaintance

of Archbishop Whately, who conceived a very high respect

for his character and abilities. In 1856 a vacancy occurred

in the chair of Political Economy at Dublin founded by

Whately, and Coirnes received the appointment. In accord-

ance with the regulations of the foundation, the lectures

of his first year's couue were published. The book ap-

peared in 1857, with the title Character and Logical Method

of Political Economy, and did not, perhaps, receive so much
attention as it deserved. It follows up and expands J. S.

Mill's treatment in the Essays on some Unsettled Questions

in Political Economy, and forms a most admirable intro-

duction to the study of economics as a science. In it the

author's peculiar powers of thought and expression are dis-

played to the best advantage. Logical exactness, precision

of language, and firm grasp of the true nature of economic
facts, are the qualities characteristic of this as of all his

other works. If the book bad done nothing more, it

would still have conferred inestimable benefit on political

economists by its clear exposition of the true nature and
meaning of the ambiguous term law. To the view of the

province and method of political economy expounded in

this early work the author always remained true, and several

of his later essays, such as those on Political Economy and
Land, Political Economy and Laissez-Faire, are but reitera-

tions of the same doctrine.

His next contribution to economical science was a series

of articles on the gold question, published partly in Eraser's

Magazine, in which the probiWe oons'^quonces of tl<« in-

creased supply of gold attendant on the Austntliau ai;'l

Californian gold discoveries are analyzed with great skill

and ability. The general conclusions arrived at in these

papers with regard to the efifects of the depreciation of

gold—that finished manufactures would be on the average

least altered in price ; that raw produce, particularly the

portion derived from the animal kingdom, would be most
seriously affected ; and that, on the whole, the section of

the population most nearly concerned in the movement
would be the class of labourers or artisans— are highly

interesting, and have been confirmed to a remarkable

extent by recent statistical researches. The further infer-

ences drawn as to the international results likely to follow

on the introduction into the several currencies of so large

a mass of gold have not been borne out to the same
extent. The facts were too complex to admit of accurate

prediction. The articles attracted much attention at the

time, and were highly commended by the rriost competent

judges. A critical article on M. Chevalier's work On the

Probable fall in the Value of Gold, which appeared in the

Edinburgh Review for July 18C0, may be regarded as the

sequel to these papers. '

In 1861 Cairiies was appointed to the professorship of

political economy and jurisprudence in Queen's College,

Galway, and in the following year he published his ad-

mirable work I'he Slave Poiver, one of the finest speci-

Tiiens of applied economical philosophy. The inherent dis-

advantages of the employment of slave labour are exposed

with great fulness and ability, and the conclusions arrived

at have taken their place among the recognized doctrines

of political economy. To a very large extent the opinions

expressed by Cairnes as to the probable issue of the war

in America were verified by the actual course of events.

During the remainder of his residence at Galway Pro-

fessor Cairnes published nothing beyond some fragments

and pamphlets, mainly upon Irish questions in which ho

was deeply interested. The most valuable of these papers

are the series devoted to the consideration of university

education in Ireland. His health, at no time very good, was

still further weakened in 18C5 b> a fall from his horse,

which inflicted severe injury on one of his legs. He was

ever afterwards incapacitated from active exertion, and

was constantly liable to have his work interfered with by

attacks of illness. In 1866 he was appointed professor of

political economy in University College, London. Ho
was compelled to spend the session 1868-69 in Italy, but

on his return continued to lecture till 1872. During his

last session he conducted a mixed class, ladies being ad-

mitted to his lectures. His health soon rendered it impos-

sible for him to discharge his public duties ; he resigned

his post in 1872, and retired with the honorary title of

Emeritus Professor of Political Economy. In 1873 bia

own university conferred on him the degree of LL.D.

The last yeai's of his life were' spent in the collec-

tion and publication of some scattered papers contributed

to various reviews and magazines, and in the prepara-

tion of his most extensive and important work. The

Political Essays,-p\xh\\ihc<l in 1873, comprise all the papers

relating to Ireland and its university system, together with

some other articles of a somewhat similar nature. The

Essays in Political Economy, Theoretical and Applied,

which appeared in the same year, contain the essays to-

wards a solution of the gold question, brought up to date

and tested by comparison with statistics of prices. Among
the other articles in the volume the more important are the

criticisms on Bastiat and Comto, and the Essays on Political

Economy and Land, and on Political Economy and Laiisej-

Faire, which have been referred to above. In 1874 appeared

his largest work. Some Leading Principles of Political

Eccvor^n, jtevlu Exrtcundedr which is beyond doubt a
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worthy successor to the great treatises of Smith, Maltnas,

Ricardo, and Mill It does not expound a completed system

of political economy , many important doclnues are left

untouched; and in general the treatment of problems is not

such as would be suited for a systematic manual. The
work 13 essentially a commentary on some of the principal

doctrines of the English school of economists, such as

value, cost of production, wages, labour and capital, and
international values, and is replete with keen criticism

and lucid illustration While in fundamental harmony
with Mill, especially as regards the general conception of

the science, Cairnes differs frd'm him to a greater or less

extent ou nearly all the cardinal doctrines, subjects his

opinions to a searching examination, and generally succeeds

in giving to the truth that is common to both a firmer

basis and a more precise statement. The last labour to

which he devoted himself was a republication of his first

work on the Logical Method of Political Economy, which

had long been out of print, The second edition appeared

in April, a few months before the author's untimely death.

Taken as a whole the works of Caimes form the most

important contribution to economical science made by

the English school since the publication of J. S. Mill's

Principles Ab has been already pointed out, they possess

especial value by reason of the writer's firmgraspof the nature,

method, and limits of the science he is engaged in expound-

ing It 13 not possible to indicate more than generally the

special advances in economic doctrine effected by him, but

the following points may be noted as establishing for him
a claim to a place alongside of Ricardo and Mill :—(1.) His

exposition of the province and method of political economy.

He never suffers it to be forgotten that political economy
is a science, and consequently that its results are entirely

neutral with respect to social facts or systems. It has

simply to trace the necessary connections among the phe-

nomenaof wealth,and dictates norulesfor practice. Further,

he is distinctly opposed both to those who would treat

political economy as an integral part of social philosophy,

and to those who have attempted to express economic facts

in quantitative formulae, and to make economy a branch of

applied mathematics. According to him political economy
is a mixed science, its field being partly mental, partly

physical. It may be called a positive science, because its

premises are facts, but it is hypothetical in so far as the

laws it lays down are only approximately true, i.e., are

only valid in the absence of counteracting agencies. From
this view of the nature of the science, it follows at once

that the method to be pursued must be that called by Mill

the Physical or Concrete Deductive, which starts from
t^rtain known causes, investigates their consequences, and
verifies or tests the result by comparison with facts of

experience. It may, perhaps, be thought that Cajrnes

gives too little attention to the effects of the organism of

society on economic facts, and that he is disposed to over-

look what have recently been called by Mr Bagehot the

postulates of political economy (2 ) His analysis of cost

of production in its relation to value. According to Mill,

the universal elements in cost of production are the wages

of labour and the profits of capital. To this theory

Cairnes objects that wages, being remuneration, can in no

sense be considered as cost, and could only have come to

be regarded as cost in consequence of the whole problem

being treated from the point of view of the capitali.st. to

whom, no doubt, the wages paid represent cost. The real

elements of cost of production he looks upon as labour,

abstinence, and risk, the second of these falling mainly,

though not necessarily, upon the capitalist. In this

ansdysis he to a considerable extent follows and improves

npon Senior, who had previously defined cost of pro-

ri""tion as the sum of the labour and abstinence neces-

sary tu production (Z) Etis oxpt.jition of the natural or

social Imit to free 'ompetitioL, auu of its beanng on the

theory of value He puiats out that in any organueji

society there can hardly be the ready transference of capital

from one employment to another, which is the indispensable

I
condition of free competition ; while class distmctious

render it impossible for labour to transfer itself readily to

,new occupations. Society may thus be regarded as consisting

of a series of non-competing industrial groups, with free

competition among the members of any one group or class.

Now the only condition under which cost of production

will regulate value is perfect competition. It follows that

the normal value of commodities—the value which gives to

the producers the average and usual remuneration— will

depend upon cost of production only when the exchange is

confined to the members of one class, among whom there

is free competition. In exchange between classes, or non-

competing industnal groups, the normal value is simply a

case of international value, and depends upon reciprocal

demand, that is to say, is such as wiU satisfy the equation

of demand. This theory is a substantial contribution to

economical Science, and throws great light upon the genera!

problem of value. At the same time, it may be thought that

Cairnes has overlooked a point brought forward prominently

by Senior, who also had called attention to the bearing uf

competition on the relation between cost of production

and value. The cost to the producer fixes the limit below

which the price cannot fall without the supply being

affected ; but it is the desire of the consumer—i.e., what
he is willing to give up rather than be compelled to pro-

duce the commodity for himself—that fixes the maximum
value of the article. To treat the whole problem of natural

or normal value from the point of view of the producer is to

give but a one-sided theory of the facts. (4.) His defence of

the wages fund doctrine. This doctrine, expounded by

MiU in his Principles, has not been universally accepted

even by British economists, and has recently been assailed

with great vigour by Thornton and F. D Longe. In

consequence of these attacks it has been relinquished 1/
Mill, but Cairnes still undertakes to defend it. He ce.'--

tainly succeeds in removing from the theory much that his

tended to obscure its real meaning, and in placing it in its

very beat aspect. He has also shown the sense in whicL,

when treating the problem of wages, we must refer to some

fimd devoted to the payment of wages, and has pomted
out the conditions under which the wages fund may
increase or decrease. But he has not, it seems to us, been

successful in showing that the theory is fruitful, or gives

any satisfactory explanation of the many complicated

questions connected with the varying rates of wages.

. These points, of course, do not comprehend all or nearly

aU that Cairnes has handled in his peculiarly fresh and

attractive manner. The Leading Principles, for instance,

contain admirable discussions on trades unions and protec-

tion, together with a clear analysis of the difiicult theory of

international trade and value, in which there is much that

is both novel and valuable, while numerous minor topics

are treated throughout the volume. The Logical Method

contains the t)est exposition and defence known to us of

Ricardo's theory of rent ; and the Essays contain what is

probably the most complete and successful criticism of

Bastiat's economic doctrines. (B. ad.)

CAIRNGORM, or Cairnoobum, a name popularly

applied to a wine-yellow or brown variety of rock crystal

found, among other localities, on the Grampian Mountains

in the south-eist of Banffshire, Scotland, the central peak

being called Cairngorm. The colour of the crystals, which

13 due to a minute proportion of iron oxide, varies, passin:;

through those above noted as belonging properly I >

cairngorras. luto a didl grey, schokv quartz, and to a blac.^
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v-inety, called monon. The same atone is found in com-

merce passing under the names of false topaz, Brazilian

lopaz, occidental topaz, and cinnamon stone (pierre de

caiinelte of the French). It is found in many parts of the

world, Brazil producing the finest deep brown varieties

;

but fine stones also come from India, Bohemia, Mexico, and
I'ennsylvania. It is also found at the Carnbrae Mines, in

CornwalL In the cairngorm district masses weighing as

much as 25 lb have been obtained, and an Edinburgh
lapidary cut nearly £400 worth of ornamental stones out

of a single crystal. The cairngorm is chiefly used for

Scotch jewellery, the mounting of gold and silver plaid-

brooches, setting in the lids of snuff-mulls, the handles of

dirks, &.C., and the ornamentation of other articles connected
with the Highland costume. The stones are most effec-

tively set by covering the undersets entirely with oblong
facets arranged in regular rows, surrounding the table with
triangular facets and keeping the stone as thick as possible.

By this means great brilliancy combined with depth of

colour, is secured

CAIRO (ill Arabic, Misr-al-Kahira, or, as the lower

classes of the population call it, simply Masr), the modem
capital of Egypt, occupies the natural centre of the country,
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being situated on the east bank of the Nile, 12 miles above
the apex of its delta, 150 miles by rail from Alexandria,
and 80 west from Suez, in 30" 2' 4" N. lat. and 31° 15'

26" E. long. It is built partly on the plain and partly on
the lower slopes of the rocky range of Mokattem, on a spur
of which stands the citadel, 250 feet above the level of the
town. The prospect from the ramparts of this fortress is

one of great magnificence and beauty. Below hes the city
with its strongly-built walls and lofty towers, its ffardens
and squares, its p.-ikices, and its mosques, in all thebeauty
of their delicately-carved domes and minarets covered with
fantastic tracery, the port of Bulak, the gardens and palace
ff Shubra, the broad river studded with islands, the valley
.of the Nile dotted with groups of trees, with the pyramid.=!

' on the north horizon, the fields, gardens, and villas on tbd

west, and on the east the barren cliffs, backed by on occaa
of sand.

As far as the portion within the walls is concerned,

Cairo occupies a site o.^ about seven miles in circumference;

but during the reign of the khedive (properly hidiv), who
was born in the city in 1 830, it has extended, especially

towards the river, so a:j to have a circuit of at least 8 or l^

miles. Its improvement has kept pace with its extension,

and :t can no longer be altogether described as little better

than a labyrinth of tortuous lanes, narrow, unpaved, and
continually swept with clouds of dust blown from hugo
mounds of rubbish outside the walls. New streets have
been cut through the more crowded districts ; and the

Ezbekeeyah, the principal square of the city, which was
formerly allowed to lie wastCj has been transformed into

public gardens with a lake in the centre, while houses and
shops of considerable pretensions have sprung up in the

neighbourhood. Most important of the new streets is the
Boulevard Mehemet AH, which traverses the city in an

almost northerly direction from the Citadel to the Ezbe-
keeyah. Between the western side of the older city and
the river most of the ground has been laid out in building

lots, and in various parts, as particularly in the direction

of Bulak, it is already covered with regular rows of houses,

and forms the district of Ismaileej-ah. Bulak, in fact, is

not so much a distinct town as a mere suburb of the larger

city. Gas has been laid down in all the principal streets,

and water is supplied by a company to the houses of all

those who comply with the necessary regulations. In spite

of all these innovations, however, the city largely retains

its Oriental character, and in a hundred of its narrow
streets it is easy to forget that any change at all has taken
place.

The most of the houses of the poorer classes consist of

miserable mud hovels, with filthy courts,, dilapidated

windows, and tattered awnings. In marked contrast to

these arc the houses of the wealthier citizens, built generally

in a style of elaborate arabesque, the windows shaded with

projecting cornices of graceful woodwork, and ornamented
with stained gloss. A winding passage leads through the

ornamented doorway into the court, in the centre of which
is a fountain shaded with palm-trees. The principal

apartment is generally paved with marble ; in the centre ai

decorated lantern is suspended over a fountain, whilst

round the sides are richly inlaid cabinets and windows of

stained glass ; and in a recess is the dhaii, a low, narrow

cushioned seat running round the walls. The basement
story is generally built of the soft calcareous stone of the

neighbouring hills, and the upper story, which contains the

harem, ofY^'D'eii brick.

The town is walled ofiT into quarters, deriving their

names from the character or condition of their occupants,

and is intersected in its whole breadth by a canal which

conveys the waters of the Nile from Old Cairo to the dif-

ferent parts of the city. The citadel or El-Kalah was built

by Saladin about 11G6, but it has since undergone frequent

alteration, and now contains a palace erected by Mehemet
Ali, and a mosque of Oriental alabaster founded by the surnsi

pasha on the site of " Joseph's Hall." In the centre is a

well called Joseph's Well, sunk in the solid rock to the level

of the Nile. Next to the citadel in importance are the

mosques, 400 in number, including, however, many that are

falling to ruins. The most magnificent is the Mosque of

Sultan Hasan, standing in the immediate vicinity of the

citadel. It dates from 1357, and is celebrated for the

grandeur of its porch and cornice, and the delicate honey-

comb tracery which adorns them. Besides it there is the

Mosque of Tuluii (founded 879 a.d.), exhibiting very ancient

specimens of the pointed arch; the Mosmic of Sultan el
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Habem, the fanatical patron of the Druzes, founded in

1003, the Mnsque iVl Azhar ("The Splendid"), which is

principally famous as the seat of a Mahometan university,

in which gratuitous instruction is given in the Koran ; and
the Mosque of Sultan Kalaoon, attached by its founder to

the great Mooristan or madhouse, wliicli he established in

1287. The Mooristan is no longer used foi its originnl

purpose, having been superseded by an asylum at Bulak.

There is also a large general hospital situated between

Bulak and Old Cairo, under the charge of native doctors.

( On the east of the- city are the splendid structures

erroneously known to Europeans as the tombs of the caliphs

,

they really belong to the Circassian or Borgite Mamelukes,

a race extinguished by Mehemet Ali. Their lofty gilt

domes and fanciful network of arabesque tracery are falling

to ruins, and the mosques attached to them are the haunts

of a few solitary sheikhs, and of hordes of Arab beggars.

Among the buildings which owe their existence to

modern European influence, the Italian opera, the French

theatre, and the hippodrome may be mentioned. In Bulak

is situated the Government printing-press, established by

Mehemet Ali, from which numerous Oriental works and

translations of French originals are issued from time to

time ; and in a building by the river side is accommodated

the unrivalled collection of Egyptian antiquities made by

M. Mariette for the khedive. The manuscripts which were

formerly scattered among the various mosques and otlier

institutions were recently collected to form a pubhc library

in the palace of the Darb Algamimiz or Sycamore Street.

The catalogue already occupies 333 pages, and the collec-

tion is especially rich in copies of the Koran and works of

grammatical cxegeds. In 1S75 a geograjihical society wa-s

founded by the khedive for purposes of African discovery.

A few periodicals are published in the city, but in this

respect Cairo is much behind Alexandria. The scheme of

public instruction is mainly that which was organized by

Mehemet Ali, and embraces primary, preparatory, and

special schools. In 1872 there were 102,") students and

1 4 1 teachers in the Government colleges, and the national

schools were attended by 4721 pupils, while in the Mosque
Al Azhar 6774 were enrolled. The higher scholastic in-

stitutions comprise a commercial and a juridical school

at the Darb Algamimiz, a school of arts and industry at

Bulak, and military schools at the Abbasseeyah. There

are several Christian churches and missionary stations in

the city, and most of these maintain some educational

machinery, so that there are Armenian, Greek, Coptic,

Roman Catholic, and Protestant schools. Of special in-

terest to Englishmen is Miss Whately's institution in the

Abbasseeyah road.

The commerce of Cairo is of considerable extent and

variety, but consists mainly in the transit of goods.

Gum, ivory, hides, and ostrich feathers from the interior,

cotton and sugar from Upper Egypt, indigo and shawls

from India and Persia, sheep and tobacco from Asiatic

Turkey, and European manufactures, such as machinery,

hardware, cutlery, glass, and woollen goods, are the more

important articles. The traffic in slaves, which was at one

time so striking a feature of the place, is still carried on to

<i certain extent. In Bulak are several factories founded

by Mehemet Ali for spinning, weaving, and printing cotton,

and a paper-mill established by the khedive in 1870

at a cost of about X80,000. Various kinds of paper are

manufactured, and especially a fine quality for use in the

Government ofiices. In the island of Rhoda, or Roudah,

there is a sugar-refinery of considerable extent, founded

in 1859, and principally • managed by Englishmen. Silk

goods, saltpetre, gunpowder, leather, ic, are also manu-

factured. An iron bridge has been erected over the Nile

between th» Kasr ed Dubbara on 'be right bank and

Gezirah on the left; and new carriage loads, bordered by

acacias and sycamore trees, have been constructed to

Heliopolis and the pyramids of Cizeh respectively. Tbr

terminus of the railway lines of the delta and isthmus li

situated to the north 'of the city, but the Upper Egypt liiit

stops short on the left bank of the river at Embabab
opposite Bulak, and the trains have to be taken across by &

ferry.

From the central situation of Cairo, and its proximity tc

the hot sandy deserts, the temperature is much higher there

than near the coast ; but the diseases which infest it, such

as the plague, ophthalmia, and malignant fevers, seem to

originate in its " stiHed filth," and other local causes, which

advancing civilization will greatly remove, rather than id

the unhealthiness of its situation. Its death-rate is greater

than that of any European capital, but this is partly to ba

accounted for by the fact that numbers of natives come to

the city in order that their last hours may be spent within

its walls. The greatest mortality is during winter, and a

larger proportion of deaths is caused by consumption than

by any other disease. The average temperature througho:it

the year is 71°'16 Fnhr.; but the mean of the sepante

months varies from 54° in January to 80° in August. The

temperature by night is sometimes 40° below the highest

point reached during the day, more especially in March anii

April, when the south and south-west winds prevail, and

the thermometer frequently rises to upwards of 100° in the

shade. In 1871 the number of rainy days was only 0.

and the total duration of the fall was 9 hours 8 minutes. .

The population of Cairo is of a very mingled description,

and presents a very picturesque and interesting appearance,

About the beginning of this century it was estimated t<-

amount to about 200,000, which was supposed to compriso

121,000 Mahometans, 60,000 Copts, 4000 Jews, and t

number of Franks, Greeks, and Armenians. It now num-

bers about 3,'50,000, which may be distributed in the fol

,

lowing proportions :—285,000 natives, 25,000 Nubians ano

natives of the Soudan, 10,000 Turks, 30,000 Jews and

Levantines, and upwards of 19,000 Europeans. The Get-

man and English colonies are both pre|ty numerous, and

possess each its own church.

About 2J miles S W. of the citadel, .ind IJ from the S.W. mglf
of the city, lies the town of &lisr-ai 'Atikali, or (.'Id Cairo, situated

on the Nile near the mouth of the canal which now flows through

Cairo, and opposite to the famous Nilometer at the south end of

the island of Kaudah. It occupies the site of the ancient Roman
city or fortress of Babylon, of whose origin various stories of Ap-

parently little value are told by Diodorus and others. The place

appears in Ptolemy's Tabicx, and Strabo mentions that it was the

headquarters of one of the three Roman legions that garrisoned

E^pt. Roman masonry survives as part of a convent enclosure,

which is known by the names Kasr-es-Shama (' Palac* of tlit

Candle") and Dair-en-Nasarah ("Convent of Christians ").

The name Babylon ol tgypt.'or Babylon simply, is frequentlv

employed in medireval writings as synonymous with Cairo, or as

denoting the successive Mahometan dynasties of Egypt This ub*

may have been influenced by the association of the other Babylon,

as represented by Baghdad, with the power of Islam . but at thp

same time it was a real survival from the ancient name, f<7r

Babylon on the Nile is mentioned by Gregory of Tours (circa 580
A.D.), in connection with the Granants of Joseph— i.e., the

Pyramids. Here Aniru the famous conquerer of Egypt for the

Calipli Omar (638) founded a city to which was given the name ol

Fostat, it is said from Amru's skin tent (so called in Arabic). Thit

cojitinued to be the capital of Egypt for upwards ef 330 years. In

973 it was superseded by a new city founded shortly before by

Jauher (Oowher), captain of the first Fatiroite calijOi, Al Moez,

whose army had conquered Egypt in 969. It is said that the new
city w-as originally the camp of Jauhar whilst besieging Fostat,

which gradually grew into a town, and got the name of Al K5hirat

("Victrix"), whence our Cairo. In 1176 the city was attacked b5

the Franks ; and shortly afterwards it was fortified by Saladin.

It was the capital of the Turkish province of Egypt from 1507 til'

I 1793, when it was captured by the French, who were driven cm
I in l.SOl by the Turkish and English forces. Mehemet Ali secureo

I his position by the massacre of the Mamelukes in the citadel in

1 1811, end laid the ba."!' "f '''jndependeno? of Egypt
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CAIKO, a city of the Onited States, caintai or Alex-
ander county, IlJinob, situated betweeu the Ohio and
Mississippi, at the extreme south of the State, 147 miles
from St Louis by rail. On account of ita low situation

It haa often suffered from inundations, especially in the
summer of 1858, when it was nearly destroyed, but it is

now better protected by embankments. Steamers ply
between the city and the Ohio and Mississippi ports, and
It IS an important depot for the produce of the neigh-

bouring States. Large warehouses have recently been
built, and both city and trade are steadily increasing.

Cairo possesses a fine custom-house and co\inty buildings.

Popu^tion in 1860, 218!<, and in 1870, 62G7.

CAISSON, in engineering work, is a chamber of iron

or wood which is used in the construction of subaqueous

foundations,—such as those required for the piers of

bridges, <Sic. Its object is the same as that of a coffer-dam,

"iz., to allow the work to be earned on below the water-

level,—but it 18 used in places where either the water or

the permeable soil is too deep to allow a dam to be erected.

In cases where the bridge piers are hollow cylinders of

iron, they not unfrequently form their own caissons,

—

their own weight, or that of ballast placed upon them,

forcing their lower edges into the ground. The material

left within them is dredged up or excavated as they de-

scend. Where, however, the soil is not so soft, or is mixed
Tvith stones, this self-lowenng becomes impossible. The
lower part of the caissou is then commonly formed into

en air chamber, open at the bottom, and resting upon the

bed of the river Air is pumped into this at a pressure

corresponding to its depth below the surface of the water,

and the excavation is carried on by men working in the

compressed air as in a large diving-bell. In some cases

the masonry of the pier is built within the caisson on the

top of the chamber as it descends, the chamber itself being

eventually filled up with masonry or concrete, and left to

form the permanent base of the structure ; in others the

caisson is lowered (as the excavation goes on) by weights;

ind wien the required depth has been reached, the nia.sonrj-

13 commenced within the air-chamber, and the whole caisson

raised again as the building proceeds. Probably the largest

caissons ever used are those of the East River Suspension

Bridge (a structure still unfinished) at New York, of which

one was 172 feet long by 102 feet wide. See Bridges.

For military caissons see Fortification

CAITHNESS, the most northern county of the Scottish

mainland, bounded VV. and S. by Sutherlandshirc, and E.

and N. by the Northern Ocean, is situated between 58" 8

and 68° 40' N. lat., 3' 0' and 3° 55' \V. long., and has an
extreme length of 53 miles, an extreme breadth of 33, a

coast line of 1 05 miles, and an area of 455,708 acres or 7 1

2

square miles. The form of Caithness resembles an irregular

triangle, having as its greatest side the line of coast on the

S.E., stretching from the Ord of Caithness to Duncansby
Head. The surface of the county generally is flat and
tame, consisting for the most part of barren moors, and
being almost entirely destitute of t;ces. It presents a

gradual slope from the north and east upwards to the

ridge of hills on the west and south, which separates it from
Sutherlandshirc, and on the southern boundary, where it is

bifurcated, attains considerable elevation. The one branch,

called the Maiden Paps, contains the peak of Morven, 2334
above the level of the sea ; the other, continuing in the

line of the maiu ridge, juts into the sea, find terminates in

the huge granitic precipice of the Ord. In the centre of

the county, hemmed in by the hills on the western

boundary, the ridge of the Maiden Paps, and the sea, is a
large undulating plain comprising nearly four-fifths of the

whole extent. On its southern side it is broken up by
weveral detached hills, and in the interior contains a con-

3iQeiat)!e number of imall lakes. Tne most depressea pa.':

of the county lies in me peninsula formed in the nerth-

east corner by the indentation of Dunnet Bay and Sinclair

Bay. The more elevated portion presents a light sandy

soil, which admits of considerable cultivation, but the low

grounds are covered with extensive morasses, producing

only heath and rough grass.

The geological formation consists chiefly of sandstone,

sandstone flag, and occasionally limestone , but granite

and gneiss are also found in the west. On the east Caith-

ness presents a precipitous coast, with scarcely a creek in

which a vessel, even of small size, can find shelter. On
the northern coast, where the Pentland Firth separates it

from the Orkuey islands, stand at the distance of 13 miles

from each other the two bold headlands of Duncansby
Head on the north-east and Dunnet Head on the north-west.

The latter, the most northern point of Scotland, is situated

in 58° 40' N lat. and 3' 21' \V. long., and is crowned by a

lighthouse, with a fixed light, budt on the rock 346 feet

above the level of the sea , while the former is marked by

the white steeple of Cannisby on the west. The navigation

of the Pentland Firth is attended with considerable danger,

from the strength and eddies of the current. Off the

island of Stroma, which is separated from the mainland

by a strait three miles broad, is a small vortex called the

Swalchie ; while nearer the shore are the '" Merry Men of

Mey," a group of breakers caused by eddies between

projecting headland;. On the east coast, in addition to

the harbour of Wick, erected in 1831, at a cost of above

£40,000, and since improved at further expense, there is a

small harbour at Sarclett and another at Staxigoe, a small

pier at Clylh and another at Lybstcr. On the northern

coast Scrabster roads in Thurso Bay afford tolerably good

anchorage, while at Thurso and Sandside Bay are com-

modious harbours for larger vessels.

The climate of Caithness is variable, but not unhealthy;

and though the winter storms fall with great severity on the

unsheltered coast, yet from its proximity to a large expanse

of eea the cold is not intense and snow seldom lies many
days continuously. In winter and spring the northern abort-

is subject to frequent and disastrous gales from the N. and

N.W. The waters of Forss, Thurso, and Wick, are the

principal streams which traverse the county, but none of

them are of any particular im|)ortancc. The largest loohj

are those of Watten and Catbel ; there are numerous sir.Jl

ones well stocked with trouL

A great chinge has been effected in the agricultural

pocition of Caithness, chiefly by the late James Traill, Etq

,of Itatter. The farms along the coast are still mostly in thi

hands of small farmers, who cultivate tie soil only during

the intervals of the fishing season ; but inland, in the more

elevated districts, and along the banks of the principal

streams, the land is let out into largo farms, with leaaeo

long enough to encounage the holder to improve the soil

and practise a rotation of crops. The average extent cf

land held by each occupier, in 1874, was 39 acres, much
larger than the average in Sutherlandshirc, which only

amounted to 10 acres in the same year. In the pasturage

ground, black cattle and sheep, chiefly of the Leicester and

Cheviot breeds, are reared for the southern markets ; and,

independently of the weekly corn-market.'; at Thurso and

Wick, the rapidity of communication with the south i.'

opening up a valuable market for the produce of the dairy

and farmyard.

The principal crops raised are oats, beans, potatoes, '•.r d

turnips; wheat can be grown only where draining tan

heeu carried to considerable perfection. In 1874 tl ere

were only 87 acres in wheat, 18'J5 in barley, 70 in rye, ii"d

27 in peas; while oats occupied 33,071 acre3,turnip8l4.0^ •,

and potatoes 2190. In the same year there were 21,;; i,

7
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acrt-^ in permanent pasture, and 6222 in temporary {;ra!;s,

while only 440 were covered with wood. The number of

cattle of rdl kinds in the county was 22,G16, sheep 108,829,

horses 49G9, and pigs 1789. But the great source of profit

to the inhabitants is to be found in the fisheries of cod,

ling, lobsters, and herring, which abound all around the

coast. The most important is the herring-fishery, though

it has considerably lessened in value during the last twenty

or thirty yeara. Beginning about the end of July the

season lasts for about six weeks, the centre of operations

being at Wick and the surrounding d,istricts. The number
of fishermen employed in 1874 was 4304; and the value

of boats, nets, lines, Sec, for the same year, was estimated

at £112,270. Besides those more immediately engaged in

manning the boats, the fisheries give employment to a

large number of coopers, curers, packers, and others. The
salmon-fisheries on the coast and at the mouths of rivers

were formerly very productive, and are still let at high

prices. At intervals along the coast are valuable quarries

of freestone and slate, and of excellent flag for pavements
;

but the county is far from rich in other minerals. Slight

traces of lead and iron have been found in the mountainous

districts ; and indications of coal, or rather of bituminous

shale, have been noticed at Cannisby. The only article of

manufacture is woollen cloth. The Highland Railway,

opened in 1873, enters the county from Sntherlandshire,

and curves through the centre to Wick, passing Altnabreac,

Scotscalder, Halkirk, Georgemas, Bower, Watten, and
Bilbster ; while a branch line runs from the Georgemas
junction to Thurso.

The early history of Caithness may, to some extent, be

traced, in the various character of the remains and the

diversity of its local nomenclature. Picts' houses, Nor-

wegian names, and Danish mounds attest that the Celts

were successively displaced by these different tribes

;

and the number and strength of its fortified keeps leave

us to infer that its annals present the usual record of feuds,

assaulls, and reprisals. Circles of erect stones, as at

Steinstcr Loch and Bower, and the ruins of Romanist chapels

and places of pilgrimage in almost every district, illustrate

the changes which have come over its ecclesiastical condition.

The most important remains are those of Bucholie Castle,

Girnigo Castle, and the tower of Keiss ; and on the S.E.

coast the castles of Clyth, Swiney, Forss, Latheron,

Knockinnan, Berridale, Achastle, and Dunbeath,—of which

the last is romantically situated on one of the detached

pillars of sandstone rook ttat are frequent along the

Caithness coast. About six miles from Thurso stand the

ruir.s.of Braal Castle, the residence of the ancient bishops

of Caithness, and on the shores of the Pentland is situated

the mythical site of John o' Groats' House. The total

number of landowners in 1872-3 was 1030,— amonc; the

most important being the duke of Portland, with 81,C0o

acres; Sir John Sinclair of ToUemache, with 78,053 ; Mrs
Thomson Sinclair of Fenswick, with 57,757 ; Sir Robert

Anstruther of Balcaakie in Fife, with 36,597 ; and the ear!

ef Caithness, with 14,400.

Caithness is divided into ten civil and twelve quoad

sacra' parishes, and contains twelve churches and two

chapels of ease belonging to the Establishment (in four of

which there is service in Gaelic) ; cevonteen belonging

to the Free Church (in seven of which there is service

in Gaxjlic) ; ono United Presbyterian, and one Roman
Catholic at Wick.

The county returns one member to the imperial par-

liament. The parliamentary constituency in 1875-76 was
1172. The principal towns are Wick and Thurso; the

niosi important villages are Broadhaven, Castletown, Louis-

burgh, Sarclctt, and Staxigoe. The population in 1831 was

34,529; in 1841, 36,343 ; in 1851, 38,709; and in 1871,

39,902. in the last year tne males mimbered 18,937, and
the females 21,055; and there were in the county at

the same date 7474 inhabited houses, 203 vacant, and 431
building.

CAJUS, Kaye, or Keye, Dr John (1510-1573), tho

founder of Cains College in Cambridge, was born at Nor-
wich in 1510. He was admitted while very young a
student at Gonville Hall, Cambridge. From his exercises

performed there it seems probable that he intended to

prosecute the study of divinity. He visited Italy, where he
studied under the celebrated Montanus at Padua ; and is

1541 he took his degree in physic at Bologna. In 15 13 Le

visited several parts of Italy, Germany, and France ; and
returning to England, he began to practise first at Cam-
bridge, then at Shrewsbury, and afterwards at Norwich.

He removed to London in 1547, and was admitted fellow

of the College of Physicians, of which he was for many
years president. In 1557, being then physician to Queen
Mary, he obtained a licence to advance Gonville Hall into

a college, and he endowed it with several considerable

estates, adding an entire new square at the expense of

£1834. Of this college he accepted the mastership,

which he held till within a short period of his death. He
was physician to Edward VI., Queen Mary, and Queeu
Elizabeth. Towards the end of his life he retired to

his own college at Cambridge, where having resigned the

mastership to Dr Leggie of Norwich, he spent the remainder

of his life as a fellow commoner. He died in July 1573,

and was buried in the college chapel. Dr Caius was a

learned, active, and benevolent man. In 1557 he erected

a monument in St Paul's to the memory of Linacre. In

1563 he obtained a grant for the College of Physicians to

take the bodies of two malefactors annually for dissection ;

and he was the inventor of the insiania which distinguish

the president from the rest of the fellows.

His works are— 1. Annals of the CoIUge frcnn 1555 to 1572. 2.1

Translation of several of Galen's works, printed at dilTerent times

abroad. 3. NtppocraUs tfc MaUcamcnlls, first discovered and pub-
lished by Dr Caius ; also Dc Rotionc Victus^ Lov. 1556, 8vo. 4.

De Mendcti Methodo, Basel, 1554 ; Lond. 1556, 8to. 5. Aecmtnl

of the Sweating Sichncss in England, Lond. 1556, 1721. It is en-

titled De Ephemera Britannica. 6. History of the University of
Cii\iihrulgc, Lond. 15GS. 8vo ; 1574, ^to, in Latin. 7. De Thcnnis
^rilannicis ; .but it is doubtful whether this work was ever printed.

8. Of so7ne Jiarc Plants and Animah, Lond. 1570. 9. De Canibus
Britannicis, 1570, 1729. 10. De Pronuncintione Gracm el Latina
Lingua:, LonA. \n i. 11. De Libris propriis, Load. 1570. Ue also

wrote numerous other works which were never printed.

CAJAZZO, or Caiazzo, a town of Italy, in the province

of Terra di Lavoro, and district of Piedimonte, situated on

a height on the north bank of the Yclturno, about U
miles from Capua. It possesses a fine cathedral, and is

defended by a esstle of Lombard origin ; but is principally

inteiesting for thi ruins of the Roman Cc.latia, which are

still 'found in the town and neighbourhood. These consist

chiefly of remains of the oater walls, and a cistern, which

still affords a good supply of water. Various inscriptions

are also extant, and the inhabitants point out a tomb
which they maintain to be that of A. Atilius Calatinus.

Calatia was originally a Samnito town, and is frequently

mentioned in the earlier wars 'of the Romans. At a later

date it became a municipal city of some importance, but

makes no appearance in history. The population of the

present town is 6892.

CAJEPLT OIL, a volatile oQ obtained by di-stillulion

from she leaves of Melaleuca leucadodendron, and probably

other species. The trees yielding the oil are found

throughout tho Indian Archipelago, the Malay peninsula,

and over the hotter parts of the Australian continent ; but

the greater portion of the oil is procured from Celebes

Island. The name Cajcput is derived from the native

KayU'puli or white wood. The oil is prepared from leave*
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coUectcfl in a hot dry .liy, which are maceratea in water,

and distilled after fermeatina for a night. As imported into

Europe it has a greenish coluur owing to the presence of a

minute proportion of coppei, which can be separated, leaving

the oil perfectly colourle&s. This oil is extremely pungent to

the taste, and has the odour of a mixture of turpentine and
camphor. When dropped in water, it diffuses itself over

the surface, and then entirely evaporates. Chemically, the

oil consists in large part of the bihydrate of cajputene, from

which cajputene having i hyacinthine odour can be

ebtained by distillation from anhydrous phosphoric acid.

Like other volatile oils, the cajeput is a powerful stimulant,

and is used medicinally where such medicines are required.

Some practitioners have given it a high character as a

remedy for cholera ; but it does not appear to have .iny

claim as a specific in the treatment of that disease. The
dose taken internally as a stimulant, antispasmodic, and
diaphoretic, is about five'drops. It is used externally as a

rubefacient, and is also resorted to occasionally with advan-

tage in toothache. The oil from some species of £ucalyptus

bears a close resemblance in odour and properties to cajeput.

CAJETAN, Cardinal (1469-1534), was born at Cajeta

in the kingdom of Naples in 1469. His proper name was
Thomas de Vio, but he adopted that of Cajetan from his

birthplace. He entered the order of the Dominicans at the

age of sixteen, was for some time professor of divinity, and

in 1508 became general of the order. For his real in

defending the Papal pretensions, in a work entitled Of the

Phwer of tlie Pope, he obtained the bishopric of Cajeta.

He was afterwards raised to the archiopiscopal see of

Palermo, and in 1517 was made a cardinal by Leo X. The
yefj following he went as legate into Germany, to quiet the

commotions raised by Luther against indulgences ; but the

Reformer, under protection of Frederick elector of Saxony,

set him at defiance ; for though he obeyed the cardinal's

summons in repairing to Augsburg, yet he rendered all his

proceedings ineffectual. Cajetan was employed in several

other negotiations and transactions, being as able in business

as in letters. He died in 1534. He wrote commentaries

upon portions of Aristotle, and upon the Summa of Aquinas,

and made a careful translation of the Old and New Tesu-
ments, excepting Solomon's Song, the Prophets, and the

Revelation of St John.

CALABAR is a district of somewhat indefinite bound-

aries, situated on the West Coast of Africa, in the Bight of

Biafra, between 4° 20' and 6° N. Int., and between 6° 30'

and 9° E. long. The name corresponds to no geographical

or political unity, but is convenient as provisionally coii>

prehending a stretch of country of considerable commercial

importance. The coast line is frequently regarded as

extending ficm the Nun mouth of the Niger, to the

neighbourho-od of the Cameroon Mountains, and thus

includes the estuaries of the Brass River or Tuwon-Toro,
the San Nicholas or Kola Toro, the New Calabar, and the

Bonny, which are all deltaic branches of the Niger, as well

as the San Pedro or Kan Toro, and the important

embouch<ire of the united streams of the Cross River, the

Old Calabar, and the Great Qua River. The interior of

the country is still unexplored, and the inland boundary is

left completely vague. The soil of the whole country, for

150 miles or further from the sea, is purely alluvial ; and
the surface is literally covered with bush except in the very

limited areas under cultivation. Further inland, especially

in the direction of the Cameroon Mountains, the elevation

increases, the soil becomes more varied and decidedly rocky,

and the forest grows clearer of underwood. This higher

region is rich in natural productions, furnishing—besides

the pala'.oil which forms the main article of foreign trade

on the coast—ebony, bamboos, sugar, peppsr. y?"is- Indian
»j«-«, plantains, and a variety of wooda

Leaving the western portion which belongs to the delta

of the Niger for treatment in the article on tliat river, wa
will confine our attention here to the district watered by
the Old Calabar, the Cross River, and the Qua, which more
particularly deserves the name of Calabar. The common
estuary of these three rivers enters the ocean about 6° N.
lat. and 8° 20' K long. It is about 10 or 12 miles wide
at its mouth, and maintains nearly the same width for about
thirty miles above the bar. At the junction with the Cross
River the Old Calabar forms quite a lab3-rinth of channels
and island-s, and it is also united with the Qua by a number
of creeks.

The exact position of the sources of these rivers has
never been ascertained, but, according to native report,

that of the Old Calabar is situated in the. neighbourhood of

Iko, which is not very far beyond Uyanga, the furthest

point inland reached by Captain Hopkins and the Rev.
Samuel Edgerley in their journey of exploration in 1872.

The truth of this report is rendered almost certain oy the

diminished size of the stream in the vicinity of Uyanga .

and it is thus probable that the mountains in which both it

and its sister streams take their rise are the RiiLsby range,

forming a western extension of the Cameroons. "The Qua
River is comparatively small, and navigation is impeded,
at no great distance up, by sand-banks and fallen trees.

Further inland its coui-se is also broken by rapids and
several cataracts.

The country watered by these rivers is occupied by a great

number of separate tribes, such as the Efik, the Ekoi, the

Ibani>, the Okoyong, and the Aqua, who are politically

independent of each other and speak separate languages.

Of these the most important are tiie Efik, or psople of

Calabar in the strictest sense of diat vord, which was
originally applied by the Portuguese discoverers to the

tribes on the coast at the time of their arrival, when as yet

the present inhabitants were unknown in the district. It

was not till the early part of the 18th century that the

Efik, OOTng to civil war with their kindred the Ibibio,

migrated from the neighbourhood of the Niger to the

shores of the Old Calabar, and established themselves tt

Ikoritungko or Creek Town. In order to got a bettei ihare

in the European trade at the mouth of the river a be.dy of

colonists from this city migrated further down and built

ObutiJng or Old Town, and shortly afterwards a rival colony

established itself at Aqua Akpa or Duke Town.
For a time it seemed as if Creek Town would di.<!appeai'

before its younger competitors, but it was agijiin raised to

power by King Eyo Eyo, who defied the interference of his

rivals. The only political bond of union between the

various towns is the Egbo, a kind of secret society into

which admittance is obtained on the payment of a certain

fee to each of the existing members. The power of this

association is almost unlimited, and is used principally for

the benefit of its members. Formerly it was one of the

greatest curses of the country, from the barbarous customs

mingled with its rites ; but it is, under European direction,

being turned into a means of promulgating a more civilized

code of laws through the various towns, and it forms a

kind of constitutional defence against the despotism of

individual kings. However unsatisfactory the condition

of the country still is, there is no doubt European iniiuenci

of a beneficial kind is gradually making itself felt. The

univei-sal belief in the most terrible kinds of witchcraft is

slov.ly being shaken ; the use of the esere or Calabar bean

as an i.rdeal, and for purposes of religious purgation, is

becoming much less frequent ; the murder of twin children

is no longer a national custom ; and the massacre of his

slaves on the death of a king has been abolished. The
present king of Creek Town is at least nominally a

Christian ; and. according to Honsul Livingstone, " hundreds

IV. — 82
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nf decently-dressed natives of both sexes regularly attend

flivine service " at the missioii stations. These number iive

or six, and are supported by the United Presbyterian Church
of Scotland, which began its labours here in 1846.

The predominant language, not only among the people

of Calabar proper, but also of the various tribes on both

sides of the Cross River, is Efik, which bids fair to be the

comCaon commercial speech of the whole district. It is

really a modified Ibibio, and presents traces of what is

known as alliterative concord, thowgh this is by no means
a universal characteristic. It has been reduced to writing

by the missionaries, who have employed the ordinary

I^nglish alphabet. Considerable progress has been made in

the formation of an initiatory literature ; no fewer than 65
volumes having proceeded from the mission prass. Most
important of these are the Etik translation of the New
Testament by H Ooldie (18C2), the translation of the Old
Testament by Dr A. Robb (1868), and a Dictionary of the

Efik by H. Ooldie, published in 1862. Captain James
Uroom Walker of Dake Town, who has explored various

parts of the country, presented several charts to the

lloyal Geographical Society, which are reproduced in the

i'liited Presbi/teriaH Misiionary Record for 1872 and 1875.

.See Hope M. Waddell, Tweniv-nine Vears in the IVest Indies and
C'-ntral Africa, 1866 ;

" Detaila'of Explorations of the Old Calabar
Riifer," by Captain Becroft in Jou-m. Roy Gcogr Soc, 1844;
W Nichola.s Thomas in Proceed, of Rot; Oeogr Soc on "The Oil

Rivers of West Africa," 1873.

CALABAR BEAN, the seed of a leguminous plant,

Pliysosiigma venenosum, a native of tropical Africa. The

I
lant has a climbing habit hke the scarlet runner, and attains

height of about 50 feet, with a stem an inch or two in

t'jickness. The seed pods, which contain two or three seeds

fir beans, are 6 or 7 inches in length ; and the beans are

ribout the size of an ordinary horse bean but much thicker,

with a deep chocolate brown colour. They constitute the

E-ser-e or ordeal beans of the negroes of Old Calabar, being
at' ministered to persons accused of witchcraft or Other

crimes. In cases where the poisonous material-* did its

deadly work it was held at once to indicate and rightly to

punish guilt : but when it was rejected by the stomach of

the accused, innocence was held to be satisfactorily estab-

lished. A form of duelling with the seeds is also known
among the natives.in which the two opixinents divide a bean,

each eating one-half ; that quantity has been known to kill

both adversaries. Although thus highly poisonous, the

bean has nothing in external aspect, taste, or smell to dis-

tinguish it from any harmless leguminous seed, and very
disastrous effects have resulted from its being incautiously

left in the way of children. The beans were first intro-

duced into England in the year 18-10; but the plant was
not accurately described till 1861, and its physiological

effects were investigated in 1863 by Dr Thomas K. Eraser.

In that year an alkaloid was isolated from the seeds to

whioh.the name physostigiaine was applied ; and under
the name eserine another alkaloid was prepared from them

;

but it is not yet guite certain that the two substances are
essentially different. Dr Eraser's investigations, which were
conducted with an alcoholic extract of the seeds, showed
that the active principles exerted a remarkable influence in

contracting the pupil of tho eye, and in counteracting the
influence of atropine. The antagonism of physostigmine
add atropine and its relations to many other alkaloids have
ubsequently been tho subject of vory numeroTis investiga-

;ion3. A committee of the British Medical Association
under Professor Hughes Bennett found that the antagonism
letwcen sulphate of atropine and extract of Calabar bean
exists only within narrow limits, so that for practical

purposes atropine is useless as an antidote to Calabar bean.
Tht- investigation of the same committee into the relations

of hydrate of chloral and Calabar bean, however, proves
that they are mutually antagonistic, but as the toxic

influence of the Calabar bean >s very rapid, it is necessary

to administer the chloral as soon as possible after the

Calabar bean is taken. Calabar bean in the form of

powder and extract is used in medical practice. It has
been chiefly employed by ophtLalmists to produce contrac-

tion of the pupil, but it is also used in tetanus, neuralgia,

and rheumatic diseases.

CALABOZO, or Calaboso, a town of Venezuela,
formerly capital of the province of Caracas, but now of

that ot Guarico, is situated 120 miles S.S.W. of the city

of Caracas on -the left bank of the River Guarico. It he's

so low that during tie rainy season it is frequently

surrounded by the floods; and in the summer it is exposed
to extreme heat, the average temperature being 88' Fahr
It is well built, with streets running at right angles, and
it has several fine churches, a college, and public schools

Its situation on the main road from Aragua to Apure makes
it the seat of a considerable trade . and the surrounding

country affords extensive pasture for cattle. There are

thermal springs in the neighbourhood. Originally a small

Indian village, Calabuzo owes its existence as a town to

the Compania Guipuzcoana, who made it the seat of one
of their mercantde stations in the beginning of the IStb

century. In 1820 it was the scene of a battle in which
Bolivar and Paez beat the Spanish general Morales.

Population in 1873, 5618.

Calabria, the name given by the Romans to the-

peninsula at the south-eastern extremity of Italy, and nov?

given to the peninsula at the south-western extremity. The
former district was called by the Greeks lapygia and
Me.ssapia, though these terms were variously used, and
sometimes also included all the south-east of Italy, from

Lucania to the Garganian promontory. In the time of

Augustus, Calabria was the district south and east of a
line drawn from the neighbCUrhood of Tarentuni to that of

Brundisium, corresponding to the modem Terra d' Otranto.

The principal cities were Tarentum (Taranto), Brundisium

(Brindisi), and Hydruntum (Otranto), all of which are

ports. The inhabitants were Sallentines and Calabrians er

Messapians, both probably of Pre-IIellenic or Pclasgic race ;

Niebuhr, however, considered the Calabrians to be Oscan
intniders distinct from the other tribes.

Ancient Calabria was a country of low hills with very

gentle ascents, having a soil of Tertiary limestone formation,

no rivers, and scarcely any small streams, and, during

summer, a climate of intolerable heat, but exceedingly

fertile, producing the olive and vine.

Owing to its position Cakibria was long defended by the
Greeks against the Goths, Lombards, and Saracens, and
was the last portion of Italy lost by the Byzantine emperors
In the time of the Norma'n monarchy, in the 1 1 tb century,

there took place a curious change in the apphcation of the

n:ime, the cause and exact date of wiich are not known
with any certainty. An explanation possessing some
probability is, however, given. The Byzantines, it is likely,

extended the name Calabria to all their possessions ii:

Southern Italy ; and when Aeir possessions in the south-

eastern peninsula became greatly inferior in importance to

that in the south-western (Bruttium) they applied the

name to the latter instead of the former It was not,

however, till after the Norman Conquest that the name
was universally employed in this the modern sense.

In modern times Calabria, until the consolidation of the

Italian kingdom, was the name of one of the four provinces

into which the continental part of the kingdom of Naples,

or of the Two Sicilies, was formerly divided ; and it is now
the name given to three out of the sixty-nine provinces of

the present divisii.>u of Italy. It is the most southern part
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of (tilj, being bounded on the N. by the province of

liuailioala, on the E by the Gulf of Taranto, on the VV.

t'y the Tyrrhenian Sea, and on the S. by the Ionian. It

extends from Cape Spartivento (37° 56' N lat.) to Monte
Pollmoon the southern border of Basilicata(40° 0' N. lat.)

The territory is well watered, and exceedingly rugged

and mountainous , but the summits of the hills are covered

with extensive Inrests of oak, beech, elm, and pine, and

towards the coast the branuhes of the Apennines open up

liito fertile valleys. Earthquakes and violent storms are

very common , and there is extreme heat during the

summer season, on the approach of which the wealthier

inhabitants migrate annually to the lofty table-land of La
Sila, where their flocks are fattened in the extensive

^iistures. The agriculture of Calabria is in a very rude

ai'.d barbarous condition, a circumstance which is partly

biiribulable to the extreme fertility of the soil. The
I'l^ncipal productions are corn, wine, raw i,ilk, olive oil of

an inferior i^uality, cotton, nee, liquorice, and snlTion.

Manna, collected from the manna ash ^C'rH!(s rolundtj'olia),

was at one time a somewhat important article of com
I lerce , but very little is now collected. Oranges, lemons,

i.gs, mulberries, honoy, and tobacco arc also produced

I'lie horses of Calabria arc n;nmrkable for their high spirit

and compact form. There are considerable fisheries of the

tunny, the swordfish, the anchovy, and mullet.

The three provinces into which Calabria is now divided

are (Calabria Citcriore, Calabria Ulterioie Seconda, and

Calabria Ulteriore Prima.

Calabria Citeriore, or Cosenza, is the most northern of the

three provinces, and has an area of 2tJl3 scj^iiare miles, with

a pojiulation in 1871 of 440,468. Tlie southern and

entral districts are covered by the vast forests of La Sil

which furnished timber for the navies of antiquity. Tl.

.'Hncipal rivers are the Crati, which after a course of 6U
I ules falls into the Gulf of Taranto, and the Neto, which

r 3C8 in the heart of La Sila, and falls into the Adriatic

Vhe principal towns are Cosenza, Rossano, Paola, and

CaslroviUarL

Calabria Ulteriore Seconda, or Cataniajo, on the south

d Cclsbna Citra, havitrg a coast Ime from the Punta dell'

AUctj to the Cillipari on the east, and from the Savuto to

t'le mouth of the Messina on the west, has an area of 2100
luare miles. Population (187 1) 412,226. JVt Catau^aio

i- a manufactory of silk , at Maida there are some seams
of coal, antinipny, and alabaster, which might be ijiade

nvailabli for exports. The priiici;)al towns are Catanzaro,

Ootrone, Nieastro, and Monteleone.

Calabria Ulteriore Prima, or Reggio. the most southerly

province of Italy, contains an area of 12.00 square miles,

with a population (1871) of 353,008. On the northern

frontier are the mines of Lo Stilo, from which the iron is

obtained for the Government fouudries. The principal

towns are l^eggio, Gcrace, and Palmi. A railway line now
runs from Reggio to Taranto, along the coast of the Ionian

Sea and the Gulf of Taranto.

CALAHOKliA, the capital of the judicial district and
liocese of the same.name, in the province of Logrono,

Spam, 24 miles S E. of Logrono. in 42° 12' N. lat., 2° 0' W.
long. It occupies an elevated site on the left bank of the

River Cidacos. near its junction with the Ebro, and contains

% cathedral in the mixed Gothic style, dating mainly from

the 15th Cditury, an episcopal palace, and several con-

veotual and other schools. The climate is cold and damp,
but the soil in the neighbourhood produces in abundance
grain, pulse, flax, wine, and oil. Population in 1860, 7 106.

Calahorra is the ancient Calagurris Nassira, celebrated for

Its extraordinary fidelity to Sertorius in his war with Pompey
and Metellus ; and in the suburbs may still be traced the

,re:n:>iu3 of an ancient Roman circus an aqueduct, and a

naumachia. Under tlie tm^ire it waj a mumcipiuji,
and enjoyed the rights of Roman citizenship. It waa
the birthplace of Quintilian.

CALAIS, a town of France, capital of a canton of the

same name, in the arrondisscment of Boulogne and tha

department of Pas de Calais, 26 miles E S.E of Dover,
and 185 miles by rail from Pans, in 50° 57' 45 " N. lat., 1°

51' E. long. Calais is a fortress of the first class, and was
formerly a place of great strength, but it would now
probably not be able to defend itself long against modern
ftrtillery. It is built in a rectangular form, having one of

its longer sides towards the sea, while on the E. and S. it

is surrounded by low and marshy ground which can be
flooded to strengthen its defences. Overlooking the town
on the W. is the citadel, erected in 1641 by C'nrdimil

i Hatlr.nK eslabliibinent.

LiRlrthliuiO.

Mold in Villc de St IMrnc k«
Cutsia.

1 CliuKh of Niln;-n«rnc.

J. Clnndi (j( tlic Con)t:.-»iri.

;{ nritvl <1c Villo and Plftce de
I'.\i-ni6e

4. Museum and Thcatie

Richelieu. In the centre of the town is the great market-

place, jh which stands the Hotel de Ville (rebuilt in 1740,

restored in IS67), with busts of Eustache de St Pierre, the

Due de Guise, and Cardinal Richelieu. Near the Hotel

do Ville is the Tour dti otiet. or watch-tower, used as a

lighthouse until 1848. The Church of Notre Datno was

almost entirely rebuilt at the end of the 15th century,

during the English occupancy of Calais ;
its lofty tower

serves as a landmark for sailors. At the end of the Rue

de la Prison is the Hotel de Guise, built as a guildhall for

the English woolslaplers. It was given to the Due de

Guise as a reward for the recapture of Calais, and hence

its name. The building which was formerly the Hotel

Dessin, immortalized by Sterne in the Senhnuntuljourney,

is now used as a museum. The harbour of Calais is shal-

low, admitting vessels of from 400 to 500 tons only at high

water. The French Government contemplates the con-

struction of a large harbour of refuge near Calais. There

are two lighthouses at the entrance to the harbour, and a

still larger one on the fortifications, with a revolving light

visible 20 miles off. The principal institutions are the

schools of design, hydrography, and artillery, a public

library with 10,000 volumes, and public baths. The im.

porta are chiefly from Great Britain, and consist of coal,

iron, woollen and cotton fabrics, linen, skins, machinery, and

colonial produce. Of late years the importalinn of timbei
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from Norway has greatly itjcrcnfsed. The exports comprise

corn, wine and spirits, egijs, sillc, fruit, vfgetat)les, glass, and

sugar. The fisheries are much less important than those

of Boulogne. The manufacture of tn/te or bobbm-net was

introduced from Nottingham by the English m 1818, and

13 one of the main sources of the prosperity of the town

and suburbs. Calais communicates with Great Britain by

submarine telegraph, laid down in 1851. Steamers carry-

ing the mails cross twice a day to Dover and back. It is

the principal landing-place for English travellers on the

Continent. The number of passengers who crossed both

ways was 208,432 in 1875, being an increase of 65 per

cent, in the last ten years. 'The terminus of the proposed

tunnel beneath the channel is near Sangatte, a village six

miles west of Calais. The project has received the sanction

of the French and English Governments. Population (in

1872) 12,843 ; the adjoining manufacturing suburb of St

Pierre les Calais had 20,409 inhabitants in 1872, more

than 1800 of whom were English.

Calais was a petty fishing-village, with a natural harbour

flt the mouth of a stream, till the end of the 10th century.

It wa.s first improved by Baldwin IV., count of Flai iers, in

'J'J7, and afterwards, in 1224, was regularly forified by

Phillip of France, count of Boulogne, ft was besieged in

1346, after the battle of Crecy, by Edward III., and

held out resolutely by the bravery of Jean de Vienne, its

governor, till famine forced it to surrender. Its inhabitants

were saved from the cruel fate wth which Edward menaced

them by the devotion of Eustache de St Pierre and six of

the chief citizens, who were themselves spared at the prayer

of Queen Philippa. The city remained in the hands of the

English till 1558, when it was taken by the duke of Guise

at the head of 30,000 men, from the ill-provided English

garrison only 800 strong, after a siege of seven days. It

was held by the Spaniards from 1595 to 1598, but was re-

stored to France by the treaty of Vervins.

CALAMIS. See Arch.«olooy, vol. ii. p. 354.

CALAMY, Edmund (1 600-1666), a Presbyterian divine,

svaa born at London in February 1600, and educated at

Pembroke Hall, Cambridge, where his opposition to the

Arminian party, then powerful in that society, excluded

him from a fellowship. Dr Felton, bishop of Ely, how-

ever, made him his chaplain, and gave him a living which

he held till 1626. He then removed to Bury St Edmunds,
where he acted as lecturer for^en years. In 1636 he was

appointed to the rectory of Rochford in Essex, which was

30 unhealthy that he had soon to leave it; and in 1639

be was chosen minister of St Mary Aldermanbury in

London. Upon the opening of the Long Parliament he

distinguished himself in defence of the Presbyterian cause,

and had a principal share in writing the work commonly
known under the appellation Smectymnuut, against Epis-

copacy. The initials of the names of the several contri-

butors formed the name under which it was published, viz.,

S. Marshal, E. Calamy, T. Young, M. Newcomen, and W.
Spurstow. Calaray was afterwards an active member in

the assembly of divines, and a strenuous opposer of

sectaries. In Cromwell's time he lived privately, but was

assiduous in promoting the king's return ; for this he

was afterwards offered a bishopric, but declined it. He
was, however,- made one of Charles's chaplains. He was

ejected for nonconformity in 1662, and was so affected by
the sight of the devastation caused by the great fire of

liondon that he died shortly afterwards, October 29,

1666.

CALAMY, Edmitnd (1671-1732), grand.son of the pre-

ceding, was born in London, April 5, 1671. He was

ediicated at a private academy, and studied at the university

of Utrecht. While there, he declined an offer of a pro-

fessor's chair in the university of Edinburgh made w him

by Principal Carstairs, who had gone over on purpose to

find a person properly qualified for such an office. After hL>

return to England in 1691 he began to study divinity ; and

having joined the Nonconformists, he was in 1692 unani-

mously chosen assistant to Matthew Sylvester at Blackfriars.

In 1694 he was ordained at Annesley's meeting-bouse in

Little St Helen's, and soon afterwards was invited to

become assistant to Daniel Williams in Hand-Alley. Id

1702 he was chosen one of the lecturers in Sailers' Hall,

and in 1703 he succeeded Vincent Alsop as pastor of a
large congregation in Westminster. He drew up the

table of contents to Baxter'$ Huitwy of hU Life and Times,

which was sent to the press in 1696 , made some remarks

on theTwork itself, and added to it an index ; and, reflect-

ing on the usefulness of the book, he saw the expediency

of continuing it, as Baxter's history came no farther than

the year 1684. 'Accordingly, he composed an abridgment

of it, with an account of many other ministers who were

ejected after the restoration of Charles II , their apology,

containing the grounds of their nonconformity and practice

as to stated and occasional communion with the Church of

England ; and a continuation of their history until the

year 1691. This work was published in 1702. He after-

wards published a moderate defence of nonconformity, in

three tracts, in answer to some tracts of Dr Hoadly. In

1709 Calamy made a tour to Scotland, and had the degree

of doctor of divinity conferred on him by the universities

of Edinburgh, Aberdeen, and Glasgow. In 1713 he

published a second edition of his AbridgmeiU of Baxter't

HUlory of hu Life and Times, in which, among various

additions, there is a continuation of the history through

the reigns of WUliam and Anne, down to the passing

of the Occasional Bill At the end is subjoined the re-

formed liturgy, which was drawn up and presented to

the bishops in 1661. In 1718 he wrote a vindication

of his grandfather and several other persons against certain

reflections cast upon them by Archdeacon Echard in his

History of England ; and in 1723 appeared his continua-

tion of the account of the ministers, lecturers, masters, and
fellows of colleges, and schoolmasters, who were ejected.

after the Bestor.ition in 1660, by or before the Act of

Uniformity. He died June 3, 1732. Besides the pieces

already mentioned, he published many occasional sermofas.

CALAS, Jean (1698-1762), a Protestant merchant at

Toulouse, who was barbarously murdered under forms of

law which were employed to shelter the sanguinary dictates

of ignorant and fanatical zeal. He was born at La
CaparMe, in Languedoc, in 1698, and had lived forty

years at Toulouse. His wife was an Englishwoman of

French extraction. They had three sons and three

daughters. His son Louis had embraced the Roman
Catholic faith through the persuasions of a female

domestic who had lived thirty years in the family. In

October 1761 the family consisted of Calas, his wife,

Marc-Antoine their son, who had been educated for the ba.',

Pierre their second son, and this domestic. Antoine being

of a melancholy turn of mind, was continually dwelling

on passages from authors on the subject of suicide, and o'l.i

night in that month he hanged himself in his falhei's

warehouse. The crowd, which collected on so shocking a

discovery, took up the idea that he had been strangled by

the family to prevent him from changing his religion, and

that this was a common practice among Protestants. The

oflicers of justice adopted the popular tale, and were sup

plied by the mob with what they accepted as conclusive

evidence of the fact. The fraternity of White Penitents

buried the body with great ceremony, and performed a

solemn service for the deceased as a martyr ; the Francis-

cans followed their example; and these foriiialities_ led to

the popular belief in the guilt of the unhappy fain; r
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boiiig a!l condemned to the ruck in order to extort conies-

eion, they appealed to the parliament ; but this body,

being as weak as the subordinate magistrates, sentenced

the father to the torture, ordinary and extraordinary, to be

broken alive upon the wheel, and then to be burnt to

ashes ; which diabolical decree was carried into execution

on the 9th of March 1762. Pierre Galas, the surviving

son, was banished for life ; the rest were acquitted. The
distracted widow, however, found some friends, and among
them Voltaire, who laid her case before the council of state

at Versadles ; and the parliament of Toulouse was ordered

to transmit the proceedings. These the king and council

unanimously agreed to annul ; the chief magistrate of

Toulouse was degraded and fined ; old Galas was declared

to have been innocent ; and every imputation of guilt was
removed from the family. See Catises Celebres, torn. iv.

CALASIO, Mario de (1550-1620), a Franciscan, and
professor of the Hebrew language at Rome, was born in

1550 at a small town in Abruzzo, from' which he took

his name. His Concordanrj> of the Bible (which occupied

him forty years) was published at Rome in 1621, the year

after his death. Thin work has been highly approved

and commended both by Protestants and Roman Gatholics,

and is indeed an admirable work ; for, besides the Hebrew
words of the Bible, which compose the body of the book,

with the Latin version over against them, there are in the

margin the differences between the Septuagmt version and
the Vulgate ; so that at one view may be seen wherein

the three Bibles agree, and wherein they differ. At the

beginning of every article there is a kind of dictionarj',

which gives the signification of each Hebrew word,

affords an opportuni^ of comparing it with other Oriental

languages (Syriac, Arabic, and Chaldee), and is extremely

useful for determining more exactly the true meaning of

the Hebrew words. It has been several times reprinted

;

but the original edition is the best.

CALATAFIMI, a town of Sicily, in the province of

Trapani and district of Alcamo, about 30 miles from
Palermo. It lies between two hills in a fine corn country,

knd is celebrated for its cattle and its cheese In one of

its churches, Santa Groce, there is a fine altar of mosaic

work ; and in the neighbourhood are the extensive and
well-preserved ruins of Segesta. On the hill above the

town stands the Saracenic castle of Kalat-al-Fimi, from
which it derives its name, and about four miles distant is

the battle-field on which Garibaldi won his first victory

over the Neapolitans on May 15, 1860. Population, 9414.

CALATAYUD, a town of Spain, in the province of

Saragossa in Aragon, 45 miles S.W. of the city of that

name, in. 41" 24' N. lat, 1° 35' W. loHg. Itstand.s on the.

left bank of the River Jalon, near its confluence with the

Jiloca, partly on the plain and partly on a rocky slope,

which'is covered with remains of ancient Moorish fortifica-

tions. It is generally spacious and weD built, and contains

several squares, the largest of which is used as the market-
place, numerous convents, three hospitals, a fort, a pro-

vincial and municipal hall, an episcopal palace, a- college,

barracks, a theatre, and a bull-arena ; there are also two
eotUgiatas, or collegiate churches, both of them handsome
edifice.s, and eleven other parish churches. The principal

articles of manufacture are coarse brown paper, leather,

and woollen stuffs. The soil of the neighbourhood is

fertile and well cultivated. Galatayud is a Moorish city,

and receives its iiame (Job's Gastle) from Job the nephew
of Musa ; but it stands near the site of the ancient Bilbilis,

the birthplace of the poet Martial, and was for the most
part built out of its ruins. Population, 9830.

CALCAR, or Kalcker, John de '(1499-154G), an
eminent painter, born at Galcar, in the duchy of Cleves,
•1 1 499. He was % disdple of Titian at Venice, and

porlectt J nimself by stuayiDg itatfaeile. d.& imitated thosa

masters with such success as to deceive the most skilful

critics. Among his various pieces is a Nativity, represeutr

ing the angels around the infant Christ, which he arranged

so that the hght emanated whoUy from the child. He
died at Naples in 1546.

CALC-SPAR, or Gaxcareous Spae, is the popular name
for certain of the crystalline forms of carbonate of lime or

calcile (CaCOj), containing in 100 parts 56 of lime and 44
of carbonic acid. The name includes only the varieties

of calcite which belong to the rhombohedral or hexagonal
order, to the exclusion of aragonite, which, having the same
composition, belongs to the rhombic or right -prismatio

system, the two minerals forming a striking example of

dimorphism. Gale-spar is also the same in chemical com-
position as marble, limestone, chalk, stalagmitic deposits,

(tc, which are among the most abundant ingredients in the

rocky masses of the earth. The primary form of calc-spar

is an obtuse rhombohedron, the faces of which are inclined

to each other in the terminal edges at an angle of 105°'5,

and all secondary crystals, however various they may be,

tend to break or split up into that primary form. The
variety of crystalline forms assumed by the mineral is

exceedingly great, upwards of 800 being enumerated, of

which 700 have been figured by Count Bournon in his

treatise on carbonate of lime. The forms, although thus

numerous, fall chieSy under the two heads of rhombo-
hedrons, of which Iceland spar is a type, and scalenohedrons,

which may be represented by the variety known as dog's-

tooth spar. (See Mineralogy.) Pure calc-spar is a

transparent, colourless mineral with a vitreous lustre ; its

specific gravity is about 2 '721 ; and in hardness it is inter-

mediate between gypsum and fluor-spar, occupying the third

place in the standard scale. It is frequently tinted in red,

yellow, green, brown, and grey, from the presence of foreign

matter. Pure, transparent rhombohedral cryst.ils, obtained

by cleavage or otherwise, are distinguished as Iceland spar,

on account of the largest and finest crystals being found in

that island, or as doubly-refracting spar (German, Doppel-

tpath), from their exhibiting in the highest degree the

double refraction of light. Before the blow-pipe it is

reduced to caustic lime, and moistened' with hydrochloric

or other acid it displays a brisk effervescence. It occurs

abundantly in almost all parts of the world,—Andreasberg

in the Hartz and the Derbyshire lead mines being noted

localities for large fine crystals. Magmficent cleavage

rhombohedrons are obtained from Iceland, one having been

noted which exceeded 6 yards long and 3 yards high. Pro-

fessor Dana notices one nearly transparent crystal, weigh-

ing 165 ft), now in the cabinet of Yale College, found in the

Rossie Lead Mine, New York State, and he cites q large

number of other localities in the United States where

crj'stals occur. Iceland spar, on account of its high double

refracting property, is very extensively employed in

optical research. It is most conveniently used in the form

of a Nicol's prism, which consists of a long rhomboidal

crj-stal cut obliquely into two equal portions in a plane

perpendicular to the plane of the longer diagonal of the

base. The two halves are cemented together in their

original position with Canada balsam ; and in this condi-

tion the ordinary ray undergoes total reflection from the

prism, whilst the extraordinary ray passes through.

CALCH.\S, the most famous soothsayer among the

Greeks at the time of the Trojan war, was the son of

Thestor. He foretold to the Greeks the length of time

they would be engaged in the siege of Troy, and when the

fleet was detained by adverse winds, at Aulis, he exjdained

the cause and demanded the sacrifice of Iphigenia. When
the Greeks were visited with pestilence on account of

Chryaeis, be -disclosed tn them the reasons of Apl.Io'»
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anger. After the return nf fbe Greeks from Troy he is

Slid to have retired to Colophon. According to the story,

his death wa-s due to chagrin at being surpassed in a trial

of soothsaying skill by one Mopsus. It had long been

predicted that he should die whenever he met his superior

in divination.

CALCULATING MACHINES.
,
Mathematicians and

astronomers have felt in all ages the irksomeness of the

labour of making necessary calculations, and this has led

to the invention of various devices for shortening it. Some
of these, such as the Abacus, Napier's Bones (invented

by the father of logarithms), and the modern Sliding Rule,

are rather aids to calculation than calculating machines.

Pascal is believed to have been the original inventor of a

calculating machine , its use was limited to addition,

multiplication, (Sic, of sums of money, and as it required

the constant intervention of a human operator the results

were subject to the ordinary errors of manipulation. After

him came the celebrated Leibnitz, Dr Saunderson, who,

blind from his childhood, became professor of mathematics

in Cambridge, and others. But all their machines were

completely cast into the shade by the wonderful inventions

of the late Charles Babbage. He knew well the immense
value that absolutely correct tables possess for the astro-

nomer and the navigator, and that a machine which could

produce them with speed was a very great desideratum.

The first calculating machine he invented he called a dilfer-

ence engine, because it was to calculate tables of numbers
by the method of differences. By setting at the outset a

few figures the attendant would obtain by a mechanical

jperation a long series of numbers absolutely correct. The
difference engine was not intended to answer special ques-

tions, but to calculate and then print numerical tables, such

as logarithm tables, tables for the Nautical Almanac, &c. An
interesting account of some of the errors wliich are found

in what are considered reliable tables is given in a i>aperby

Babbage in the ifemoira of the Astronomical Society, 1827.

Every numerical table consists of a series of numbers which
continuously increase or diminish. As an example take the

squares of the natural numbers, 1, 4, 9, 16, 25, 36, itc.

Designate this series by N.

If we subtract each term from

the one following it we get a

new series, 3, .5. 7. 9, ikc,

which is called the series of

first differences ; designate this

by A'. If in the same way we
subtract each term of this series

from the succeeding term, we
get what is called the series of

second differences, every term
of which is in this instance 2.

Designate this series by A^.

As the different series were

obtained by subtraction, it is quite evident that by revers-

ing the process we shall obtain the original table. Sup-

pose we are given the first terms of N, A', and A-, i.e.,

1, 3. 2 If we add 3, the first term of A', to 1, the

(first term of N, we get 4. the second term of N ; and if

!we add 2, the first term of A°, to 3, the first term of A',

we get 5, the second term of A' , aud this added to 4,

tha second term of N. gives us 9, the third term of N.
Similarly we obtain 16 by adding 9, 5. and 2 together, and
25 by adding 16. 7. and 2. Hence, given 1. 3, 2, we can,

by a process of additions, obtain the series of square

numbers. All numerical tables can be calculated entirely

by this method or by rejietitions of it.

The main characteristics of the difference engine, de-

signed and partially constructed by Babbage, are these :

—

Jt consirted M sever.'>l vertJci^l C'lupips of ficure-wlne's

Table of



CALCULATING MACHINES
ard Bab'oago had a delicacy in pressing for the com-

plotioa of the difference engine, as he had recently designed

a new machine, the analytical engine, which, if completed,

v.ould entirely superseda it. The portion completed is in

King's College, London.

It will be noticed tha.», the use of the difference engine

was limited to the working of such problems as can be solved

by successive additions or subtractions. The analytical

engine, on the other hand, was designed to work out any

problem that tl.'e superintendent knew how to solve. It

consists of two parts, each of a number of vertical columns
of figure wheels, similar to those of the difference engine

;

on the one set called the " variables," which we shall

designate by V,, V^, &c., the numbers of the special

problem or formula are placed ; the other set is called the

"mill," and performs the required operations of multiplica-

tion, division, addition, or subtraction. Its working was
directed by means of two sets of cards—"operation" cards,

which instructed the mill whether to multiply, divide, add,

or subtract, and "variable" cards, which indicated to the mill

the particular columns, i.e., numbers on which it was to

perform this operation. An example will make this clear.

Suppose we wish to solve the equations

<ue + by = e

,

dx + fy = g.

On the wheels of Vj, the first column of the variables, the

number a is placed, 6 on Vj, c on Vj, and so on. Six

columns in all are required for this. It is evident that

I „ /°-^
_ Hence, togetx,we require the products of/andfa-U

c. b and g, <fec. To get these the superintendent intimates

to the mill by means of an "operation " card that a multi-

plication is to be performed, then points out by a
"variable" card what are the two numbers, i.e., the two
columns to be multiplied, and on what column the result is

Ui be placed. In the first case the columns indicated

would be Vj, Vj, and Vj respectively. By another opera-

tion card and another variable card, the mill would then

be instructed to multiply the numbers on V, and V,,, and

to place the result on Vg. Similarly ca and bd would be

obtained on Vj and Vjj. The superintendent would then

instruct the mill to subtract the number on V^ from that

on Vj, to place the result (fc—bg) ou V,,, and similarly, fa—
bd would be placed on Vjj. • By a new operation card the

mill would now be put into a " dividing " state, and a
variable card would tell it that V,, was to be divided by
V,2, and the result given on Vjj. This would be the value

of X. Similarly for y. The number of cards can be greatly

diminished. Thus, for the four multiplications one card

would suffice. . The cards are of pasteboard (say) and have

holes punched in them,—a " multiplication " card having

a certain number of holes bored in it and arranged in a

particular way, a " division " card a different arrangement

of holes, Ac. The cards are so placed in the machine that

certain levers drop through these holes, while others are

unaffected, and the machinery in connection with the levers

is put out of gear or not as is desired. In this way the

mill is put into a condition in which it multiplies (say)

the numbers indicated to it.,' The variable cards act in a

similar manner. When an operation card and a variable

card are given to the engine, the numbers- on the assigned

columns are transferred to the mill, the operation is per-

lorined, and the numbers and the result are placed on the

proper columns. The series of cards used for any one prob-

lem would enable the machine to solve any other similar

probjera. Babbage says of the engine, "The analytical

engine ia therefore a machine of the moat general nature.

Wiateve- formula it is required to develop, the law of its

davalopment iT"ist bf communicated to it bv two Sftts of

65o

cards. When these have been placed the engine is EjiecL<U

for that particular formula. The numerical constants mi: J
then be put on the wheels, and on eettmg the engine in

motion it will calculate and print the numerical results of

that formula." In the construction of this engine he
overcame one of the greatest ditficiilties in such an instru-

ment, that of effecting the carrying of tens. The engine

was designed so as to foresee these carringes, and act upon
that foresight, and thus a great reduction of the time

necessary to make a given calculation was at once obtained

by effecting all carriages simultaneously instead of in

succession. He says of it, " The analytical engine wiU

contain— 1°, apparatus for printing on paper, one, or if

required, two copies of its results ; 2°, means for producing

a stereotype mould of the table or results it computes.

The engine would compute all the tables it would itseli

require. It would have the power of expressing every

number to fifty places of figures." It would multiply two

numbers of fifty figures each, and print the result in one

minute. Its construction was never begun, but Babbage

left complete plans of every part of it.

In the Edinburgh Review for July 1834 appeared aa

account of the principles of Babbage's difference engine.

Herr George Scheutz, a printer at Stockholm, read it, and

shortly afterwards he and his son Edward set about con-

structing a calculating machine. By 1843 they produced

one capable of calculating series with terms of five figures,

with three orders of differences, also of five figures each,

and of printing its results. Provided with a certificate to

this effect from the Royal Swedish Academy of Sciences,

they endeavoured unsuccessfully to get orders for their

machine. In 1853, with the aid of grants from the Swed-

ish Government, the Messrs Scheutz finished a second

machine which was exhibited in England, and at the Paris

exhibition of 1855. It eventually went to America. It

was about the size of a small square pianoforte. It could

calculate series with four orders of differences each of fifteen

figures. It printed the results to eight figures, the last of

which was capable of an automatic correction where neces-

sary for those omitted. " It could calculate and stereotype

without a chauce of error two and a half pages of figures

in the same time that a skilful compasitor would take to

set up the types for one single page."

A new machine by the Messrs Scheutz was constructed

about 1860 by Messrs Donkin for the Registrar-General

for the sum of £,\ 200. It has been used in the calculation

of some of the tables in the EngMi Life Table, published

in 1864. Dr Farr says of it, " The machine has been

extensively tried, and it has upon the whole answered every

expectation. But it is a delicate instrument, and requires

considerable skill in the manipulation. It approaches in-

fallibility in certain respects ; but it Is not infallible, except

in very skilful hands. The weakest point is the printing

apparatus, and that admits of evident improvement."

M. Staffel and M. Thomas (de Colmar) have invented

machines which can perforip addition, subtraction, multiph-

cation, division, and extraction of the square root. M.

Thomas's machine is extensively used.

Sir William Thomson has recently invented an instrument

(no description of which has yet been printed) which is

able to solve any linear differential equation with variable

coefficients.

Professor Tait has also invented the principle of tv

machine, which, if constructed, will integrate any linear

differential equation of the second order with variablu

coefficients.

See the article " Calculating Machines " in WaKord'! Trmtrann

Cvdopoedm, where maiiy references will be found, and. a tranelatioa

of General Mc:ismbrea's article on BabbB{;e's Acilytica! Engine la

Tiylc's ScicrUific Me-moira, vl. i'i 'I" * '
'
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OALCULUS. See DiFFERE.vTiAi and Integral Cal-

ODLUS.

CALCUTTA, the capital, of India, and scat of the

Supreme Government, is situated on the east bank of the

HiigU River, in latitude 22° 33' 47" N. and longitude 8S°
23' 3t" E. It lies about 80 miles from the seaboaid, and

receives the accumulated produce which the two great

river sjstems of the Ganges and the Brahmaputra coJlfLt

throughout the provinces of Bengal and Assam. From
a cluster of mud villages at the close of the 17th century,

it haa advanced with a rapid growth to a densely inhalaited

metropolis, which, with its four suburbs, contains a popu-

lation of 892,429 souls. The central portion, which forms

the Calcutta municipality, has a population returned in

1872 at 447,601. In ths same year its maritime trade

amounted to 52^ millions sterling, of which the exports

I'oimed 31 J millions, and the imports 20J, showing an
cxceaa of exports over imports of II millions sterling.

The history of Calcutta practically d&iea from the year

1686. In 1596 it had obtained a brief entry as a rent^

paying village in the survey of Bengal executed by com-
mand of the Emperor Aiibar. But it was not till 90 years
later that it emerged into history. In 1686 the English
merchants at Hiigll, finding themselves com[ielled to quit

their factory in consequence of a rupture with the Mughul
authorities, retreated about 26 miles down the river to

Sutanatl, a vilhige on the banks of the HiigU, now within

the boundaries of Calcutta. Their new settlement soon
extended itself along the river bank to the then village of

Calcutta, and by degrees the cluster of neighbouring hamlets
grew into the prcjent town. In 1689-90 the Bengal
servants of the Erist India Company determined to make
it tueir headquarters. In 1696 they built the original

Fort William, and in 1700 they formally purchased the

three villages of Sut4natf, Calcutta, and Goblndpur from
Prince Azim, son of the Emperor Aurungzebe.

The site thus chosen had an excellent anchorage, and
was defended by the river from the MarhattAs, who
harried the districts on the other side. A fort, subse-

quently rebuilt on the V'aubau principle, and a moat.

Ground-Plan of Calcutu.

1 Alm^houaes.
3. Leprr Asvlum.
3. Churth Mlsilon.
4 Catholic Colkgo.
A. Baptist Ctiapol UQi1 MfssIOD.
6. St Thomas H C. Cbuch.

7. AsUtIc Socifjty.

6. Small CauaQ CouTv.
9. Church (R.C ) ol Uio Sacred Hcait.

10. Moique.
it. Baptist Chapel.
I'i. Homo Depai'tmcnt.

13. Treasury.
14. Tumi Hull
15. Suprem'; Court
10. Bonk o( BeoBal.
17. StittiDncry OlDce..

18. Jlcttall Hall.

19. St John i Chiiich

2U. i-'orcign DeparliQCnt
21. NVw I'ost Office.

'J2 Sudtli-r DewQimy Adulut.
23. Guvciaiucnl Iioh biiUgoYutf.

designed to form a semicircle round the town, and to be
connected at both ends with the rivet, but which was
never completed, combined with the natural position of

Calcutta to render it one of tho safest places for trade

in India, during tho expiring struggles of tho Mughul
empire. It grew up without any fixed plan, and with

little regard to the s.uiitary arrangements required for a

town. Some parta of it lie below water mark on the

HilgU, and its low level throughout rendered its drainage

a most difficult problem. Until far on in the last century,

the jungle and paddy fields closely hemmed in the European
Jiiansions with a circle of malaria ; the vast plain (nmidd7i),

with its gardens and promenades, where the fashion of

Calcutta now displays itself every evening, was thi^n a

swamp during three months of each year ; the spacious

quadrangle known as Wellington Square was built upon

a filthy creek. A legend relates how ono-fourth of tho

European inhabitants perished in twelve months, and

during seventy years the mortality was so great thjt th«

name of Calcutta, derived from the village of K&li{.'b&t,

was identified by mariners with Golcotha, the place of !>

skull.

The chief event in the-Listcry of Calcutta is the sack of

the town and the capture of Fort William in 1756, hy

Sur.'lj-ud-Daul.i, the Naw.'lb of Bengal. The majority of the

English officials took ship and Hed to the mouth of the

lliigll Kiver. The Europeans who remained were com-
pelled, after a short resistance, to surrender themselves to

tho mercies of the young prince. Tho prisoners, number-
ing 146 persons, were driven at the point of tho sword

into the guard-room, a chaml)er scarcely 20 feet square,

with but two small windows. Next morning only 23 wcro

taken out alive, among them Mr Holwell, the annuiis! of

the "Black Hole." This event took place, on June 20,

1706. The Mahometans retained possession of Calcutta

for about seven months, and during th''> brief per'^' ''je
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name of the town was chane;ed in official documents to

Alinagar. In January 1757 the expedition despatched

from Madras, under the command of Admiral Watson and
Colonel Clive, regained possession of the city. They
found many of the houses of the English residents

demolished, and others damaged by fire. The old church

of St John's lay in ruins. The native portion of the town
had also suffered much. Everything of value had been

swept away, except the merchandise of the Company
within the fort, which had been reserved for the Nawib.
The battle of Plassey was fought on June 23d, 1 757, exactly

twelve months after the capture of Calcutta. Mir Jifar,

the nominee of the English, was created NawAb of Bengal,

apd by the treaty which raised him to this position he

agreed to make restitution to the Calcutta merchants for

their losses. The English received £500,000, the Hindus
and Mahometans £200,000, and the Armenians £70,000.
By another clause in this treaty the Company was per-

mitted to establish a mint, the visible sign in India of ter-

ritorial sovereignty, and the first coin, still bearing the

name of the Delhi- emperor, was issued on Aagust 19th,

1757. The restitution money was divided among the

sufferers by a committee of the most respectable inhabi-

tants. Commerce rapidly revived, and the mined city was

rebuilt. Modern Calcutta dates from 1757. The old

fort was abandoned, and its site devoted to the Customs

House and other Government offices. A new fort, the

present Fort William, was commenced by Clive, a short

distance lower down the River HiiglL It was not finished

till 1773, and is said to have cost two millions sterling.

At this time also the maiddn, the park of Calcutta, was
formed ; and the salubrity of its position induced the

European inhabitants gradually to shift their dwellings

eastward, and to occupy what is now the Chauringhi

(Chownnghee) quarter.

From this time the history of Calcutta presents a

smooth narrative of advancing prosperity. No outbreak

of civil war nor any episode of disaster has disturbed its

progress, nor have the calamities of the climate ever done
mischief which could not be easily repaired. A great

park (maiddn), intersected by roads, and ornamented by a
garden, stretches along the river bank. The fort rises

from it on its western side, the stately mansions of

Chauringhi with Government House, the high court, and
other public offices, Line its eastern and northern flank.

Beyond the European quarter lie the densely populated

clusters of huts or " village.s " which compose the native

city and suburbs. Several fine squares, with large reser-

voirs and gardens, adorn the city, and broad well-metalled

streets connect its various extremities.

Up to 1707, when Calcutta was first declared a presi-

dency, it had been dependent upon the older English

settlement at Madras. From 1707 to 1773 the presi-

dencies were maintained on a footing of equality ; but in

the latter year the, Act of Parliament was passed, which
provided that the presidency of Bengal should exercise a

control over the other possessions of the Company; that

the chief of that presidency should be styled Governor-

General ; and that a supreme court of judicature should

be established at Calcutta. In the previous year, 1772,
Warren Hastings had taken under the immediate manage-
ment of the Company's servants the general administra-

tion of Bengal, which had hitherto been left in the hands
of the old Mahometan officials, and had removed tjie

treasury from MurshidibAd to Calcutta. The latter town
thus became the capital of Bengal, and the seat of the
Supreme Government in India. In 1834 the Governor-
General of Bengal was created Governor-General of India,

and was permitted to appoint a Deputy-Governor to man-
age the affairs of Lower Bengal during his occasional

absence. It was not until 1854 that a separate head was
appointed for Bengal, who, under the style of Lieutenant-

Governor, exercises the same powers in civil matters as those

vested in the Governors in Council of Madras or Bombay,
although subject to closer supervision by the Supreme
Government. Calcutta is thus at present the seat both of

the Supreme and the Local Government, each with an inde-

pendent set of offices. Government House, the official

residence of the Governor-General of India, or Viceroy, la a
magnificent pile of buildings to the north of the fort and
the maiddn, built by Lord Wellesley in 1804. 'ine

official residence of the Lieutenant-Governor of Bengal is a
house called Belvedere, in Alipur, the southern suburb c'

Calcutta. Proposals have been made from time to time

to remove the seat of the Supreme Government from

Calcutta. Its unhealthiness, especially in the rainy sea-

son, its remoteness from the centre of Hindustan, and its

distance from England, have each been animadverted

upon. These disadvantages of Calcutta-have now, however,

'

been almost entirely removed, or their consequences have

been mtegated, by the conquests of science and modern

engiueeciftg. The railway and the telegraph have brought

the Vi«6»Qy at Calcutta into close contact with every

corner of India ; while an ample water supply, improved

drainage, and other sanitsry reforms, have rendered Cal-

cutta the healthiest city m the East,—healtiier, indeed,

than some of the great European towns. EngUah civiUza-

tion has thus enabled Calcutta to remain the political

capital of India. The same agency still secures the city^

in her monopoly of the sea-borne trade of Bengal The
River HiigU has long ceased to be the main channel of the

Ganges ; but Calcutta alone of aO the successive river

capitals of Bengal has overcome the difficulties incident to

its position as a deltaic centre of commerca Strenuous

efforts of engineering 'are required to keep open the

" NadiyA Rivers," namely, the three off-shoots of the

Ganges which combine to form the HiiglL Still greater

watchfulness and more extensive operations are demanded

by the Hiigli itself below Calcutta, to save it from the

fate of other deltaic streams, and prevent it from gradually

silting up. In 1803 the deterioration of the Hilgll

channel led to a proposal to found an auxiliary port to Cal-

cutta on the Matlah, another mouth of the Gangesr A
committee, then appointed to inquire into the subject,

reported that " the River HiigU was deteriorating gradually

and progressively." At that time " science had done

nothing to aid in facilities for navigation," but since then

everythihg has been done which the foresight of modern

knowledge could suggest, or the power of modern capital

could achieve. Observations on the condition of the river

are taken almost hourly, gigantic steam dredgers are con-

tinually at work, and the shifting of the shoals is carefully

recorded. By these means the port of Calcutta has been

kept open for ships of the largest tonnage, and now seems

to have out-lived the danger which threatened it.

.^Mistics.—Calcutta roaj-, in one sense, be said to e^ctcod acroas the

HurIi, avA to include Howrah on the western side of the i-iver, as well

a-sttie thrt-c separate municipali ties on the eastern bank, known a,sthe

suburbs of Calcutta, the north suborban town, and the south subur.

ban town. The total population of the area thus dc6ned was returned

by the census of 1872 at 892,429 souLi. Calcutta proper, or the

central portion, which lies, ronghly speaking, between the old Mar-

hatta ditch and the Hiigli, is governed by a distinct municipality!

In 1752 Mr Holwell estimated the number of bouses within its

limits at 51,132, and the inhabitants at 409,056 persons ; but both

these estimates were probably much too high ; in 1822 the numbei
of inhabitants was returned at 179,917 ; in 1831 at 187,081 ; in

1850 at 361,3fi9 J and in 1866 at 377,924. In 1872 a regular census

was taken under the conduct of the municipality. The results

present features of doobtfol accuracy. They were a« follows :—
Area, 8 square mUes ; number of houses, 38,864 ;

population,—

Hindu9,291,194:Mahometens.l33,131;Buddhi3U,869; Chri-^tiaM,

21,366; "other" denominations not separately clasbiEsd, lOBl

;
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grand total, 447,691; total of males of all denominations. 239,857;
wrnales, '147, 744; average number ot persons per house, 11; number
of persona per square mile, 55,950. The lengtli of the roads

in the town is about 120 miles. The present governing bojv

waa created in accordance with the provisions of Act 6 of 1863
(Bengal Counci)). It consists of the justices of the peace for Calcutta,

with a salaried chairman, who is a member of the civil service.

All the members are nominated by the Govemment, but a deputy
chairman is chosen by the justices out of their own body. As the
justices are not in any sense representative, the power and respon-
sibility are to a great extent centred in the chairman ; but of late

years, by means of departmental committees, the co-operation of

the ordinary members has been enlisted. Out of about 100 justices

who are resident in Calcutta exactly one-half are Europeans. In 1S74
the ordinary revenue of the municipality amounted to £240,656,
of which £160,000 was raised by rates, and £37,000 by licences,

rhe ordinary expenditure for the same year amounted to £233,374,
of which £80,000 was devoted to interest on loans and sinking
fund, £32,000 to general expenses, £30,000 to roads, two items of
£22,000 to lighking and water supply, and £1 4,000 to conservancy.
Including capital accdi^t, receipts, loans, suspense account, and cash
balances, the total amount a^ the disposal of the justices during the
year was £433,938. The ag^egate expenditure under both revenue
and capital account amounted to £382,823. The total loan liabili-

ties of tho corporation are £1,466,060, and the total of interest

and sinking fund payable yearly i3^£100,474. The average rate of.

municipal taxation per head of the population is about lOs. 8d.

Tho most important undertaking under the care of the municipality
is the water supply. The present system dates from 1865, when the
sanction of Government was given to the construction of works
which now pour upwards of d jnillion gallonB ft day of filtered water
into the citv. Tne source of supply is from the Hugh' at Palta,

about 16 miles above Calcutta. The works there consist of two large

notion pipes, 30 inches in diameter, through which the water is

drawn from the river by thre« engines, each of 50 horse power no^
cunal ; the water is then passed into six settling tanks, each 500 feet

long by 250 feet wide. Here it is allowed to stand for 36 hours, when
it ia permitted to run off to tho filters, eight in number, the area of

each Deing 200 bv 100 feet. After filtration the water is made to

fiovr over a marble platform, where its purity can be observed. It

is then conducted-to Calcutta by a 42-inch iron main. These works
;ost £525,432. They were finished in 1870, and connected with
pipes laid under 100 miles of streets. ^The total number of houso
wnneclionsup to December 31,1374, w'as 8159. The total quantity
af w.iter delivered during that year amounted to 2,524,566,300
jn'Joas, being considerably over the estimated average of 6 miUion
ga'dons daily, or about 13 gallons per head of the population. The
total cost for the same year of the water-supply (inclusive of interest)

was £55,547, or about 5d. per 1000 gallons.

The draiTiage works are on an equally effective scale. The main
sewers ars nnderground, and for the proper discharge of their con-
tents in tho direction of the Salt Lake, a pumping station is main-
tained at an annual cost of £3000. The system of underground
drauiage, although not entirely completed, had cost in 1874 a
capita; sum of £620,000 lu 1863, on the constitution of the
present municipality, a health officer with an adequate establish-

ment was sppomted The practice of throwing corpses into the

river has been put down, and the burning gfuUs and burial-grounds

have been placed under supervision. All refuse a;id night-soil are

removed by the municipality, and conveyed by a special railway

to the Salt Lake. The town is liglited by a private gas company,
2723 gas lamps and 730 oil lamps being paid for at the public

expense. The fira brigade consists of 2 steam fire-engines, and.5
fa&nd engines, its annual cost being about £2000. Tni police of
Calcutta is under the control of a commissioner, who is also the
chairman of tho justices, Behesth him there is a deputy-commis-
aioner. Tho force consists of 4 superintendents, 155 subordicata
officers of various grades, 1292 constables, and 6 mounted con-

stables, maintsinoi in 1873 at a cost of £41,227, of which
Government contributed one-fourth. Several minor bodies, such
M the river police. Government guai-ds, &c., bring the entire

strength of the force in the town and on the river to 2313 men.
The great majority are natives, the number of European sergeants
and constables being only 50.

In 1872-73 the statistics ot edwcattonia Calcutta were as follows:

—There wer« 3 Government colleges, namely, the Presidency
College, founded in 1855, and attended by 709 pupils ; the Sanskrit

College, established in 1S24, attended by 26 adult pupils, of whom
17 are Brahmaus ; the Calcutta Madnisa or Mahometan College
founded in 1781, number of pupils 523. There' are also five colleges

maiuW supported by missionary efforts, aided by Government, and
attended by 305 pupils Th&total number of schools in Calcutta
Kporud on by the Educational Department is 2G0, with 19,445
scholars; 157 of them are male schools, teaching 16,155 boys; tho
nmaining 103 are for girls, and teach 3290 pupils. .According to a
different principle of classification, 36 solioole teach English to 9445
boys. 121 teach the veniaculsr ooly to£620 boys, 99 are vemacular

s;hools for girls with 3244 pupils, and 4 are noTmal schools,
instructing 00 male teachers an"j 46 femal-. Of tte total num'tx-r
of pupils in these schools, 47 7 per ccr.t. are ascertained to be Hindus,
13'5 Christians, 2-6 Musalmans, .i.id the remaining 36 '2 per cent,
are of unascertained religions. The total ascertained expenditure
was £25,011, of which sum the Government contributed £9160.
The Government School of Art was attended in 1872-73 bv 91
students, of whom 88 are Hindus, 4 Musalmans, and 2 Eurasians.
Calcutta has also an important school of medicine, or medical
college, with a large hospital attached and every facility for a
thorough scientific training.

The medical charities of Calcutta comprise the Medical College
Hospital, just named the General Hospital, the Native or Mayo
Hospital, the Municipal Pauper Hospital, and minor dispensaru-s.
Of these the General Hospital is confined almost solely to Europi-ans.
The total amount contributed by Government to these iii;,iiii]-

tions is £30,000. The mumber of persons treated during the year
1872-73 was 251,039, of whom 20,805 were indoor patients. Of
these 64'9 percent, were men, 16'3 women, and 188 children.
The rate of mortality in cholera cases was 484 '3 for every thousand
treated.

Mortuary'Yetiirns are collected in Calcutta by the police inspectors,

and compared with the registers kept by paid clerks of the munici-
pality at the burning jAdte and burial-grounds. In 1873 the total

number of deaths thus ascertained was 11,557, or 2582 per
thousand. The death rate among the Christians was 31 '5, among
the Hindus 26'1, and among the Mahometans 247. The highest
death rate was in January, November, and December, and the low-
est in June and July.

The mean temperature of Calcutta is about 79° Fahr. The high-
est temperature recorded during the last 18 years is 106' in the
shade, and the lowest 62'7. The extreme range is therefore a little

over 53°, while the mean temperatures of December and May, the
coldest and hottest months, are 68°5 and 85° respecHvely. The
average rainfall during 36 years has been 66 inches,—the highest
rainfall on record being 93'31 inches in 1871, and the lowest 43 61
inches in 1837. By far the gieater part of the rain falls between
the mouths of June and October.

Like the rest of the seaboard of the Bay of Bengal, Calcutta it

e.tposed to periodical cyclones, which do much mischief. The
greatest pressure of the wind registered is 50 tb to the square foot.

In the storms of 1864 and 1867 the anemometer was blown away.
A great loss of life and property was caused along the Hugh' by the

storm of October 5th 1864. In Calcutta and its suburbs 49 persons

were killed, and 16 wounded, 102 brick houses were destroyed, and
563 severely damaged ; 40,698 tiled and straw huts were levelled

with the ground. The destruction of shipping in the port of

Calcutta appears greatly to have exceeded that on record in any
previous storm. Out of 195 vessels only 23 remained uninjured,

and 31, with an aggregate tonnage of 27,653 tons, were totally

wrecked. On November 2, 1867, the force of the wind was not
less violent, but there was no storm ware, and consequently Ui9
amount of damage done was much less.

The Poet of Calcutta, extending 10 miles along

the HugU, with' an average width of working channel

of 250 yards, and with moorings for 169 vessels, ia

under the management of a body of 9 European gentle-

men styled " Commissioners for making Improvements in

the Port of Calcutta." This body was constituted in 1870,

and has since that date received considerable additions to

its powers. In 1871 they were appointed " Bridge Com-
missioners," to take charge of the floating bridge over the

Hilgll, and to work, it when completed. This bridge,

finished in 1874, now supplies a permanent connection

between Calcutta and tho railway terminus on the Howrah
side of the river. It is constructed on pontoons, and

affords a continuous roadway for foot passengers and

vehicles. The traffic returns for 41 weeks iii 1875 were

£7593; the cost of the bridge has been £220,000. Tha
main duty of the Port Commissioners has hitherto con-

sisted in providing accommodation, by jet'.ies and ware-

houses, for the shipping and native boats, which carry on

the great and increasing trade of Calcutta.

In the year 1873-74 the income of the commissioners from all

sources was £114.709, and the expenditure £78,260. The totil

amount of capital expended up to that year was £580,339, including

a debt of £400,123. The number of vessels arri»Tiig and

departing in 1861-62 was 1793, with an aggregate tonnage ol

1,337,632 tons ; in 1873-74, the number of vessels was 1927, ton-

nage 2.457,447. The number of steamers, and espedally of sieUMn
passing tliroagh the Suei Canal, is greatly on the increase.
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Tlie growtli of the commerce of Calcutta may be seen from t)ie

following figures:— In 1820 21 the total value of the exports and im-
poits, including treasure, was£10,454, 910; in 1830-31, £8,756,382^
in 1840-41, £15,202,697; in 1850-51, £18,754,025 ; in 1860-61,

£31,794,671 ; in 1870-71, £49,316,738. The value of the customs
duties(includingsalt)wasin 1820-21, £151,817; 1830-31, £121, 321;
1340-41, £495,515; 1850-51, £1,038,365; 1860-61, £2,270,654;
1870-71, £3,548,926. Cotton goods first became ah important
article of import in 1824 ; oil seeds were first exported in

1835; the exports of jute on a large scale Sate from 1860, those

of tea from 1864. Among the chief articles of import in 1870-71
were—apparel, value £186,767; beer, £140,859; coal, £109,185;
cotton manufactured, £11,624,712 ; machinery, £194,198 ; metals,

£1,311,547 ; railway materials, £710,357; salt, £652,632 ; spices,

£150,150; spirits, £162,635 ; wine, £214,191 ; wood, £156,903 ;

woollen manufactures, £347,116; treasure, £2,255,244; Government
shipments, £981,657 ; total valueof imports, £21,198,478. Among
thecliicf articles of export in 1870-71 were—cotton raw, £2,020,159 ;

fotton manufactured, £811,825; dyeing materials, £153,113;
grain and pulse, £2,630,451 ; hides and skins, £1,573,655 ; indigo,

£2,285,202
;
jute, £2,585,390 ; jute manufactured, £664,898 ; lac,

£194,576; metals, £215,920; opium, £5,490,395; saltpetre,

£440,133 ; seeds, £2,921,117 ; silk, £1,508,801 ; silk manufactured,

£244,076 ; spices, £215-,018 ; sugar, £074,149 ; tea, £1,117,712 ;

tobacco, £152,716 ; woollen manufactures, £136,052 ; bullion and
treasure, £1,021,638 ; Government treasure, £228,534 ; total value,

of exports, £23,118,260.

, The internal trade of Calcutta is conducted partly by
railway, and partly by water traffic. There is no railway

station within the limits of the municipality, but three sepa-

rate railways have their terminus in the immediate neigh-

bourhood. The East Indian Railway, whose terminus is

Across the river at Howrah, brings down the produce of

the North-Western Provinces and Bebar, and connects

Calcutta with the general railway eystem of the Peninsula.

The Eastern Bengal Railway and the South - Eastern

Railway have their terminus at Siiidah, an eastern

suburb of Calcutta. The former is an important line

running across the Delta to the junction of the Ganges
and Brahmaputra at GoalandA. The latter is a short

railway, intended to connect the metropolis with Port

Canning, in the Sundarbans. The three chief lines of water

traffic are—(1), the Calcutta canals, a chain of channels

and rivers passing round and through the Sundarbans,

open at all seasons of tlie year, and aflbrding the main line

of communication with tlie Ganges and the Brahmaputra
;

(2), the Nadiy4 rivers, three in number, which branch off in

a more directly southern course from tho Ganges, above
its junction with the Brahmaputra, and ultimately become
the Hilgll—these are with difficulty navigable during the

dry season; (3). the Midnapur and HiJiLi canals, leadmg
south towards Orissa. (w. w. h.)

CALDANl, Leopold Marco Antokio (1725-1813), a

distinguished Italian anatomist and physician, was born at

Bologna in 1725. After holding various minor appoint-

ments, he was chosen assistant to the celebrated anatomist
Morgagni at Padua ; but disgusted with the envy which
his distinguished position drew upon him, h^. removed
to Venice. Soon after, 'however, ho was appointed to the
professorship of the theory of medicine, with the pro-
mise of being elected to succeed Morgagni, who was then
old and intirm. In 1772 he published his Elements of
Pathology, and soon, afterwards the Elements of Physio-
logy. In the same year he took possession of the chair of
anatomy, vacant by the death of Morgagni, and endeavoured,
though without success, to found an anatomical museum.
At the age of seventy-six, though threatened with blind-

ness, he published, with the assistance of his nephew, a
valuable scries of anatomical plates. He died in 1813, at

the age of eighty-eight.

GALDER, Sir Robert (1745-1815), Baronet, was
born at Elgin, in Scotland, July 2, 1745 (o. s.) He
beior.ged to a very ancient family of Morayshire, and was
'he second son uf Sir Thomas Calder of Muirton. He was
sdncated at the grammar school of Elein, and at the age

of luurteen entered the Eritisli navy as midshipman. In

17C6 he was serving as lieutenant of the "Esses,'' uudet

captain the Honourable George Faulkner, in the West
Indies. Promotion came slowly, and it was not till 178'i

that he attained the rank of post-captain. He acquitted

himself honourably in the various services to which he was
called, but for a long time had no opportunity of distin-

guishing himself. In 1796 he was Iiamed captain of tiic

fleet by Sir John Jervis, and took part in the great battle

off Cape St Vincent (February 14, 1797). He was selected

as bearer of the despatches announcing the victory, and
on that occasion was knighted by George III. He also

received the thanks of parliament, and in the following yeai

was created a baronet. In 1799 he became rear-admiral

;

and in 1801 he was despatched with a small squadioii in

pursuit of a French force, under Admiral Gantheaume,
conveying supplies to the French in Egypt. In this

pursuit he was not successful, and returning home at the!

peace, he struck his flag. When the war again broke out

he was recalled to service, was promoted vice-admiral in

1804, and was employed in the following year in the

blockade of the ports of Fcrrol and Coruna, in which
(amongst other ports) ships were preparing for the invasion

of England by Napoleon I. He held his position with a
force greatly inferior to that of the enemy, and refused to

be enticed out to sea. On its becoming known that the

first movement directed by Napoleon was the raising of

the blockade of Ferrol, Rear-admiral Slirliog was ordered

to join- Sir B. Calder and cruise with him to intercept the

fleets of France and Spain oniheir passage to Brest. The
approach of the enemy was concealed by a fog ; but on
July 22, 1805, their flee( came in ^ight. It still out-

numbered the British force ; but Sir Robert entered intc

action. After a combat of four hours, during which hi

captured two Spanish ships, he gave orders to discontinue

the action. He offered battle again on the two following

days, but the challenge was not accepted. The French
admiral, Villeneuve, however; did not pursue his voyage,

but took refuge in Ferrol. In the judgment of Napoleon,

his scheme of invasion was baffled by this day's action
;

but much indignation was felt in England at the failure of

Calder to win a complete victory. He was. nevertheless,

again sent out in August, and prevented Villeneuve from
effecting a junction with the French fleet at Brest, ^d

consequence of the strong feeling against him at home he
demanded a court-martial. This was held on the 23d of

December, and resulted in a severe reprimand of the vice-

admiral for not having done his utmost to renew the

engagement, at the same time acquitting him both of

cowardice and disaffection. False expectations had been

raised in England by tlie mutilation of his despatches, and
of this he indignantly complained in his defence. The tide

of feeling, however, turned again; and in 1815, by way
of public testimony to bis services, and of acquittal of the

charge made against him, he was appointed commander of

Portsmouth. He died at Holt, near Bishop's Waltham, in

Hampshire, Aucust 31, 1818.

CjU^DERON DE la BAECA, Pedro (1600-1681),

the most eminent representative of the Spanish national

drama, was born in Madrid, January 17, 1600. His pros-

perous life w'as undistinguished by striking incidents. He
received his education at Salamanca, and after having been,

as would seem, for some years a retainer or dependant of

various noblemen, in 1625 entered the army, where it is

hinted that he did not distinguish himself. He had begun

to write for the stage in 1622, and in 1 636 he was summoned
to court, and soon became habitually employed as a writer

of court spectacles by King Philip IV., a munificent patron

of authors and artists. He was also made a knight ot

Santiago, and saw some further military service in Cata-
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Ionia: but in 1G51 he entered the church, and from that

period wrote nothing but spectacular plays for representa-

tion at court, and the religious pieces known as Autos

Secramentales. He received various ecclesiastical pre-

ferjnents from Philip IV., and prolonged his days iii

wealth and honour until his death on May 25, 1681. Very

few traits of his personal character have been preserved,

and little else can be extracted from the sonorous eulogium

of his friend and biographer Vera Tassis than that he was

held in esteem for gravity, urbanity, and modesty. A
KUrer testimony to his character is the spirit of his works,

which are animated throughout by a lofty ideal of honour

and religion according to the conceptions of his age and

country, and are wholly free from the usual impurity of

the stage. He must evidently have been a highly accom-

plished man, possessed of a large stock of erudition.

The entire number of pieces comprised in Hartzenbusch's

edition of Calderon, which does not include the anlos

sacramentales, is 122. There are 72 auios. It is of

course impossible to notice here more than a fraction of

this prodigious mass of dramatic poetry. We shall briefly

characterize the clas-ses under which it admits of being

distributed, adducing a^ few of the more remarkable dramas

as representatives of the whole, and following in the main

the admirable arrangement of Schack.

1. Retigiims Dramas.—Of these Schack reckons sixteen,

including The Statue of Prometheus and Life is a Dream.

This division comprises some of Calderon's most famous

pieces, in particular The Wonder-ioorking Magician, in

which the brilliancy of his poetical imagination is displayed

to the fullest extent, and by Shelley's translation of which

he is hitherto best known iii England. The subject—the

voluntary surrender of a human soul to the Evil One

—

offers striking analogies and equally strong contrasts to

Goethe's Faust, The comparison of the two pieces is most

instructive, and most forcibly attests the vast progress in

depth of thought and complexity of emotion of the modern
over the mediaeval world. The Devotion of ike Cross is

another of the most remarkable pieces of this class, rich in

poetical beauties, and exhibiting Catholic antinomianism

in its most unmitigated form. There is a deeper vein of

thought in Life is a Dream, in which the poet is compara-

tively free from ecclesiastical influences, and which is also

one of his most striking and original productions. T/ie

Constant Prince, founded on Don Ferdinand of Portugal's

captivity, is the very flower of Spanish religion, courtesy,

and chivalry, and, like Life is a Dream, is an excellent

acting play. The Schism, of England and The Dayspring in

Copacavana, apart from their great poetical merits, are

interesting as indications of the national feeling with

regard to nearly contemporary events.

2. Nineteen of Calderon's dramas are classed as his-

torical tragedies. These generally exhibit his talent for

effective theatrical situation in the most advantageous

light; but in psychological depth and truth he is far

behind the great dramatic masters of other countries. The
most celebrated of these pieces are founded on incidents

in Spanish and Portuguese history, from the posthumous
coronation of Inez de Castro to the "heart-rending story of

Gomez Arias's Leman, and the powerful domestic tragedy

of the Alcalde of Zalamea, which displays more individu-

ality in the delineation of personal character than is usual

with hira Nowhere can a fuller insight be obtained into

the peculiarities of the Spanish character and the national

ideal while the nation was still a great Catholic and Cru-

sading power. Calderon's treatment of historical fact, it

need hardly be said, is frequently as free as Shakspcare's.

The most remarkable of his historical plays, whose plots

ore not derived from the history of his own country, are

No Momtsr iiJce Jealousp, a most powerful tragedy on the

story of_Herod and Mariamne ; TTie Locks of A bsalom, w
greatly admired by Shelley ; and Zenobia the Great.

3. The subjects of twentyifour of Calderon's pieces are
derived from mythology, chivalric romance, or novels.

Most of these are merely spectacular, affording little scope
for strictly dramatic power, but dazzling from the opulence
of the poet's invention, and the sweetness and variety of

his versification. He has here given his imagination the
freest rein, and is nowhere more truly himself. No Magic
like Love, a play on the story of Circe; Echo and Narcissus ;

and The Bridge vf Mantible may be- cited as characteristic

examples.

4. Sixteen romantic dramas, generally raoJodramas of
tragi-comedies. form the transition from Calderon'^ tragic

to his comic theatre. None of his plays are more distin-

guished for ingenuity of conception and grace of style.

The Loud Secret is perhaps the most celebrated, but the
rest are of hardly mferior merit.

5 We now come to Calderon's cumedies of intrigue, the

so-called " comedies of cloak and sword," his delineations

of the manners of his day, and of the actual human life

around him. His range is an exceedingly limited one in

comparison with that of the English dramatists. It hardly

transcends the sphere of ordinary good society,—the

valets and other representatives of the lower orders being

for the most part merely conventional types. The motive

of his pieces, moreover, seldom comprehends more than the
two prime factors of love and jealousy. Within these

limits, however, his perception is commonly correct, and
his characters are depicted with more individuahty and
subtlety than in his more serious pieces. Even his high-

flown sttain of chivalric sentiment and his punctilious

formality correspond to fact. They are artificial indeed,

but not affected, for they actuaily represent the ideal of

the best contemporary society, and represent the Spanish

cavalier, if not precisely as he was, yet as he wished to be

esteemed. The capital merit of these pieces, however, L*

the prodigious ingenuity of the plots, and the fertility of

invention by which our attention is kept continually on

the stretch. Calderon's expedients are inexhaustible

;

every fresh incident surprises, and none appears capricious

or unnatural. Twenty-five plays are included under this

head. The Fairy Lady and 'Tis ill keeping a House with

Two Doors are perhaps the most generally known ; all

however are nearly upon a level.

6. Autos Sacramentales.—A volume might be written

upon this most peculiar of all the forms of the modern
European drama. We can only describe it here as a
development of the mystery or miracle play of the Middle
Ages, designed like it for public representation on some
specified religious occasion, and falling like it into two

classes, the strictly Bibhcal play, of which Calderon's

Brazen Serpent is an instance, and the religious allegory.

The latter is Calderon's characteristic department, and
nothing can surpass the boldness and quaintness of his

personifications. Man, the World, Guilt, the Morning

Star, the Synagogue, and Apostacy figure, for example,

among his innumerable dramatis persona. The riches of

his invention and his diction are nowhere more abundant;

but the profoundness of his philosophy and theology have

been greatly over-estimated by writers of his own religious

communion.
7. Minor Pieces.—Calderon also composed numerous

farces, interludes, and other brief occasional pieces, the

greater part of which are lost.

Calderon received the Spanish drama from bis predeces-

sors in a flourishing condition, exhausted, in conjunction

with his numerous gifted contemporaries, every phase of

which it allowed, and left it at his death in a condition <>f

total decay. His retirement from the theatre in miJdl*
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.fife was y.obabi^ occasioneu oy tLc conviction that it

admitted ol' no further development. In his relation to his

predecussuis he appears as an innovator, chiefly in the

siniphfication of metnoa! forms. ' Though at lea.'!t half of

each of his plays is still in complete rhyme, he nevertheless

resorts to assonances more liberally than his forerunners.

If, on the ono hand, tliis brings him nearer to the language

of reality, it on the other sometimes betrays liini into

verbosity. In his earlier pieces the exuberance of his

genius, and the example of the popular lyrical poets of the

day, tempted him into conceits and extravagances of diction

which are less apparent in his later worlis. He yet ha.'

«nore fire and colour than any other of the Spanish dramat-

ists, and may be described as the one among them in whom
the Oriental element is most largely developed. He shares

with his rivals the reproach ol" repetition, of calculated

stage effect, and of stereotyped forms of expression, which

become at length mere- convention and surplusage. The
peculiarity of the form of composition cultivated by

Calderon renders it difficult to assign bis relative rank

among poets of the first class. The Spanish drama is a

creation sm gmens. and all attempts at a comparison

between it and other theatrical forms must be futile for

want of a common measure The art of Calderon attains

its purpose not less completely than that of Shakespeare or

Sophocles ; all that can be said in its disparagement is that

this purpose is less elevated. It falls below the art of

Cretce, inasmuch as it makes no pretension to represent

the ideal either of divinity or of manhood ; and below the

art of Shakes[)eare, inasmuch as, instead of ofTering a mirror

to universal nature, it is restricted to the representation

or poetic expression of a temporary and accidental ])hase

of manners. It is the most perfect embodiment conceivable

of all the romantic and chiv.alrous elements of Spanish
national life ; there is not, perhaps, such another example
in literature of the wonderlul power of poetry to eliminate

all baser matter, and present the innermost idea of a society

m untarnished brightness. Calderon is also the most
perfect representative of the state of feeling induced by
unconditional allegiance to the Catholic Church at the

critical moment when the scales of faith and knowledge arc

yet in equilibrium. Great Catholic poets nidv yet arise,

with even more than ('alderon's depth of connction. but

none can again enjoy Calderon's serenity There is no
•disturbing element in his world, either ot innovation or of

resistance , he is everything which by theory a consummate
Catholic poet ought to be. It is therefore but Icfical that

he should be set up as the rival of Shokcspeaf by the

partisans of the mediseval revival, of whom .V'ledonck

Schlegel is the most eminent literary represent;xtive It

would be a waste of tune to contrast the conventional

uniformity of his pieces, reducible to five or six types

at most, with Shakespeare s infinite variety, the faint in-

dividualization of his characters with Shakespeare's mira-

culous subtlety , Ins class prejudices with .SliaKespeare'.s

universal sympathy ; his stereotyped cast of thought with

Shakespeare's comprehensive wisdo.m It is enough to

remark, that greatly as he is admired and widely as he is

read, he has not contributed a single appreciable element

to the literature of any country but Ins own, while

lihakespeare has revolutionized the taste of Ear)pe His
relation to his contemporaries is also different from Shake-
speare's. Shakespeare is a sun among stars ; Ca deron the

brightest star of a group. We shall render him most justice,

not by instituting a vain parallel with Shakespeare, or even
Goethe, but by regarding those qualities which he necessarily

has in common with all poetical dramatist). In these

respects it is impossible to praise him too highly Nothing
can surpass the fertility, ingenuity, and consistenry of hia

-Cor.stiuctive_fgieulty on the oo-i liaiul, or the afflnenco of

ais imagery and nie.juv vi uis v^rbirit—lon on the other.

The poet and the playwright are happily combiDed in him

;

the development of his plots holds the spectator iu suspense

from first to last, and the diction, except in designedly

comic passages, seldom lapses below the pitch of digutned

and exquisite poetry. Even the extravagance ot' his

hyperboles appears almost natural amid the general tnrrenB

of impassioned feeling. The inteiuiiiiable length of many
of his speeches is certainly a fault, and is partly attributahla

o the fluency and facility of his metre. If we regard him
as a tragic poet, we must allow him power, restricted by

the absence of any philosophical view of human nature or

destiny. As a comic poet he e.xcels in the vis co^nica of

situation ; but his dialogue is more remarkable for vivacity

than humour. His proper and peculiar sphere is that ot

the fancifully poetical. His inventiveness is here equal to

any feat of construction, and his imagination to any opuleiico

of adornment. After Shakespeare and Aristophanes, no
dramatist has understood so well how to transport his reader

or spectator to an Jiieal world.

Calderon's metrical forms, although, as- already stated,

less rich and intricate than those of the earlier Spanish

dramatists, are nevertheless a great obstacle to his being

adequately translated. No language but the German, in

fact, is adapted to render him. Gries's version in that

language is very celebrated. Schlegel and Sch.ack have

rendered some jilays very well; and the a ulos have been

translated by Lorinser Shelley's version of some scenes of

the Wouder-worktHy Magician is incomparably the best

English interpretation, and no reproduction in our language

will ever b6 perfectly successful that does not proceed upon
his principle of intermingling blank verse with irregular

lyrical metres. Mr Fitzgerald and Mr D. F. M'Carthy, two
excellent translators, have erred,—the former by resorting

to blank ver.se entirely, the latter by discardjng it altogether

Mr Fitzgerald's version is too English, and Mr M'Carthy'i

too Spanish ; the peculiar delicacy of the assonant rhyme,

winch he has endeavoured to preserve tiiraugliout, 19

entirely imperceptible 111 our language Mr Fitzgerald has

rendered six plays, and Mr M'Carthy eleven. There is

perhaps no more congenial field for a writer of a poetical

temperament than the translation of Calderon.

Tlic chronology of Cildcron's pieces is unsettled, but niiicli lins

been done to adjii^it it. M.-uiy of tliein uere luinted diiiinp Ins life,

but till- first colleolive edition wastli.it mlllli.^lled in IC»5 by Ins

fru-nd Ver.i 'r.is.si.«. It is not quite complete, .and sonic Jtlny.s, in-

eluding most of the aiitlior's dramatic trilles, aie inomcdialily lost.

Tlic bc'SI edition is tliat by }Iartzeiibust'!i 111 Anbau's BiUtotcca ilt

Aittoics JCsi^aJiolc (4 vols., Wadnd, 184S-S0). It doe.s not contain
the niitos, which m-ie published at M.aihid in 1717 and m 1759-611

There is also n good edition by Keil (Haniliurg, lS27-3rt) Arcouiits

of Calderon will be fbuiid in Uouterwck, 'riuknor, and atliei Ins.

totians of Spanish literature; but tlic best and fullest 4s that iiy

Sclia^-k in liis Gcschichte tier HramaUscltcn LUaidur unci Kuiust in

Spnnicn, vol. iii. (Ueilin, 1846.) (It G )

C.-\LDER\VOOD, David (l,'>7.')-lfi.50), an historian of

the Church of Scotland, was born in 1575 He wa.s educated

at Edinburgh, where he took the degree of M.A. in 1503.

About 1604 he became minister of Crailing, near Jedburgh,

and he speedily began to take part in the ecclesiastical

proceedings of that period, and was conspicuous for hut

resolute opposition to the introduction of Episcopary. In

1617, while James was in Scotland, a Itemonstinnce which-

had been drawn up by the Presbyterian clergy was pUiced

in Calderwood's hands. He was summoned to St Andrews,

and examined before the king, but neither threats nor

promises could make him yield, and deliver up the roll of

signatures to the Remonstrance. He was deprived of hisi

charge, committed to prison at St Andrews, and afterwards

removed to Edinburgh. The privy council, which long

exercised an undefined and despotic jurisdiction, ordaineA

faim to be baaished from the kingdom fur refusine to,



6^2 C A L — C A L
acknowledge the sentence of the" High Commission. On
giving security to banish himself from the kingdom before

the epsuing Michaelmas, and not to return without the

royal licence, he was released from prison. He accompanied

Lord Cranstoun to Carlisle, where that nobleman presented

a petition in his favour to the king ; but it was followed

by no beneficial result. The subsequent application of

Lord Cranstoun to the privy-council, and to the bishops,

was attended with no better success. He lingered in

Scotland, publishing a few tracts, till the 27th of August
1619, when ha sailed for Holland. Where he chiefly

resided in that couutry we are not informed, but Bishop

Quthry states, that " in tho time of his exile he had seen

the wild follies of the English Brownists in Arnheim and

Amsterdam." During his residence in Holland he pub-

lished various works, and, among the rest, his Altare

Damascenum. At one period his enemies supposed him to

be dead ; and he has recorded a very extraordinary attempt

to impose upon the world a recantation fabricatad in his

name. Calderwood appears to have returned to Scotland

in -1624, and he was soon afterwards appointed minister of

.

Pencaitland, in the county of Haddington. During the

remainder of his life he continued to take an active part in

the affairs of the church, and he inlToduced in 1649 the

practice, now confirmed by long usage, of dissenting from

the decision of the Assembly, and requiring the protest to

be entered in the record. His last years were devoted to

the preparation of a History of the Church of Scotland.

la 1648 the General Assembly urged him to complete the

work he had designed, and voted him a yearly pension of

£800. He left behind him an lustorical work of great extent

and of grp^t value, not indeed as a masterly composition,
|

but as a storehouse of authentic materials for history.. An i

ibridgmeht, which appears to have been prepared by him-

lelf, was published after his death. An excellent edition i

)f the complete work was published by the Wodrow '

Society, 8 vols. 1842-40. The manuscript, which belonged

;o General Calderwood Durham, was presented to the i

British Muaeum. A copy, transcribed under the inspection ;

of Wodrow, is among the archives of the church ; another

bslongs to the library of the university of Glasgow; and,

as Dr M'Crie has stated, " in the Advocates' Library,

besides a complete copy of that work, there is a folio

volume of itr, reaching to the end of the year 1572. It

was written in 1634, and has a number of interlineations

and marginal alterations, differing from the other copies,

which, if not made by the author's own hand, were most

probably done under his eye." Calderwood died at Jed-

burgh on the" 29th of Ootober 16-50, aged seventy-five.

He appears to have been a man of unbending integrity,

fearless in maintaining his opinions, and uniformly con-

siateat in his professions ; but as human virtues are never

perfect, his decision of character had some tendency to

deviate into that obstinacy from which good m§n are not

always exempted.

CALEDONIA, used in general somewhat loosely to

denote the northern portion of Britain during the period of

^he Roman occupation of the island, had originally a more

restricted application. It is proposed in this article to

give, from a geographical as well as an historical point of

vipw, a brief account of what seems to have been knowu
regarding it ia ancient times.

The word Caledonia is first met with in the fourth book
of Pliny's Historia Naturalis (circa 77 A.D.), where, in

the very meagre notice. of Britain, the Caledonian forest

{Caledonia sylaa) is given as the northern boundary of

the Roman part r.f tho island. Its next appearance is in

the AgrL~o(a of Tacitus (9G a.d.) Here, both in tho brief

geographical description of Britain, chaps, x. and xi.,

and io. the ^ccount of Agricnla's campaigns, chaps, xxv.-

xixviii., Caledonia is unquestionably Britain north of the

filth of Forth. On turning to the geographer Ptolemy
(cir^a 120 A.D.), we fail to meet with the term except as

the name of one of the many tribes among which he has

parcelled out the " Bretannic Island, Albion." To explain

this it is not necessary to assume that Ptolemy was ignorant

of the wider acceptation in which Caledonia had recently

come to be employed among the Romans. It is more
reasonable to suppose that, as he avowedly drew the

materials for his tables from earlier, chiefly from Tyriaa
sources, he judged it prudent to follow in the main long-

recognized authorities. Yet even in Ptolemy we have an
indication either of -the importance of the Caledonians

among their neighbours or of the occasional use of the word
as a general name for all the northern tribes. Twice he
gives the Deucaledonian Ocean as bounding Britain on the

north, that is, after the necessary correction for his mistake

in miking the whole of the northern part of the island

trend to the east instead of to the north, as washing the

shores of modern Scotland on the west. Confused and
inaccurate in some respects as the Alexandrian geographer's

tables are, they, notwithstanding, contain a surprising

amount of information regarding the leading features of

the coast-line T)f Britain, the correctnoss of much of which

can be verified by existing names. His account of the

tribes and their towns, especially towards the north, ia, as

might have been expected, much less definite ami trust-

worthy. In order to be able to give here some notice of

the Ptolemaic geography of North Britain, Caledonia may
for the moment be regarded as a synonymous term.

Ptolemy's error in turning the northern part of the island

to the east has already been noticed. How he was led into

it there are no means of deter.mining. One effect of it is

to exaggerate greatly the length of the Solway Firth and

displace the Hebrides from their true position, as may be

seen by referring to certain maps appended to several MSS.
of the Geography and given with some editions of it. The
error can easily be rectified ; and when this is done the

outline of the coast will be found to be wonderfully correct.'

Commencing with the promontury of the Noouantai (Mull

of Galloway) in the south-west and proceeding northwards

along the shores of the Deucaledonian Ocean, we have in

succession the Bay of Rerigonios (Loch Ryan), the Bay of

Ouindogara (Ajt), the estuary of the Klora (Clyde), the

Bay of Lelaamnonios (Loch Fyne), Cape Epidion (Mull of

KJntyre), the outlets of the River Longus (Loch Linnhc !),

outlet-s of the River Ituos, Bay of Ouolsas (LochaUh!),

outlets of the River Nabaios, and Cape Tarouedoura or

Orkas (Duunet Head). Coming down the east coast, said

to be washed by the German Ocean, we find Cape

Ouirouedroum (Duncansbay Head), Cape Oueroubium

(Noss Head ?), the outlets of the River Ila, the High Bank,

outlets of the River Loxa, estuary of the Ouarar (Moray

Firth), estuary of the Touaisis (Spey ?), outlets of the River

Kehiios (Deveronl), the promontory of the Taizalai

(Kinnaird's Head), outlets of the River Deoua (Deo),

estuary of the Taoua (Tay), outlets of the River Tina,

est'iary of the Boderia (Firth of Forth), outlets of the River

Alaunos, outlets of the River Ouedi-a (Tyne ?). On the

south, bounded by the Hibernian Ocean, we have tho

peninsula of the Noouantai (the Rhinns of Galloway),

outlets of the River Abraouannos (Luce 1), estuary of the

lena (Cree ?), estuary of the Deoua (Dee), outlets of the

River Noouios (Nith), outlets of the Itouna (Eden).

Tho country is represented as inhabited by the following

' The orthograpliy of the names that follow is that nf the U.Tt ol

Ptoltmy (Wilberg's)', and not of the Latin translation. With a few ex-

ceptions they are eridentlv intendeii to express native terms by me.ins ot

Greek (perhap.i ohgin illy Tyrian) characters, and it seems nniiesirablc to

obscure them further by presenting them in those of onotber lanijunga
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tribes, sixteen in number:—the NooaaBtai, aweiling under

{i.e., east) of llie peuinsula of the same name (Wigtoosbire),

their towns' Loukopibia anJ Ketigouion ; east of them the

Selgoouai (along the Solway Firth, and inland), their

towns Karbantorigon, Ouxelloa (Dumfries?), Korda,

Tiimontion ; still further east, the Otadinoi, probably along

the south-east coast, their towns Kouria and Bremenion
;

and the Damnonioi, occupying apparently the basins of

the Clyde, Forth, and Tay (in part), their towns Kolania,

Ouandouara (Ayr)), Koria, Alauua (Stirling!), Lindon,

Ouikioria(near Perth) ; the Kaledcnioi, in the distnctfrom
Loch Fyne to the Moray Firth, with the Caledonian forest

to the west of them ; eastward the Ouakomagoi (Banff and
parts of Moray and Aberdeen), their towns Banatia,

Tara'eia, the Winged Camp, Touaisis ; east of these the

Taizaloi (part of Aberdeenshire), their town Deouana
(Aberdeen), and the Ouenicones (Fortarshire), their town

Orrea (Forfar () ; while occupying the west of Argyll and
Inverness, part of Ross-shire, and the whole of Sutherland

and Caithness, were in succession the Epidioi (in Kintyre),

Kerones. Kreones, Karnonukai, Kannoi, Kornauioi (Caith-

ness), Decanta , Lougoi, and Smertai. Near the pro-

montory of Orkas were the islands of Okitis and Dounina
;

ni.rih of which oy the Orkad.'s (f.''rkneys), about thirty in

number, and sti 1 farther north Ihoule (Shetland 1).

Ptolemy's description is the only detailed one we have

till we come down to the 16th century. It is matter for

regret that the Antonine Itinerary, so useful an aid to the

identification of the Ptolemaic towns in the southern port

of the island, does not extend to the north, and that the

jist.s of the anonymous geographer of Ravenna are so

.corrupt as to be almost usele."i.s. About the middle of the

last century a new element of confusion was introduced

into what was tangled enough previously, by the publica-

tion of Bertratn's well-known forgery De Silu linianntce,

faleely ascribed to Richard of Cirencester, which being

acceptsd as genuine by Roy, Chalmers, Stuart, and others,

has been the means of giving currency to many unfounded
"notions regarding the nature and extent of the Roman
conquests in North Britain.

The written history of Caledonia as well as of the rest

of what is now Scotland commences with the warlike opera-

tions m Britain of Agricola, the lieutcnaiK of the Emperor
Doraitian. (See Britannia, p. 353.) In the third year of his

command this famous general, who was fortunate enough to

have his son-in-law Tacitus as his biographer, determined to

attempt the annexation of the northern portion of the island.

Accordingly, in 80 a.d., he advanced as far as the estuary of

the Taus, or as VVex reads, the Tanaus. Whatever the true

reading may be, the supposition that on this occasion

Agricola reacaed the Tay is untenable ; though, whether the

river referri>d to be the English Tyne, the Tweed, or the

Scotch TjTie, It IS impossible to say. The succeeding

summer found him as far north as the isthmus formed by
the firths of Clota and Bodotria (Clyde and Forth). On it

he erected ^ hne of forts, with the intention apparently of

making it the northern boundary of the empu-e in those

parts. In the following year he crossed the Clota, and
overran additional teiTitory " in that part of Britain which
looks towaids Ireland." Information having now reached

him that the remoter and still unconquercd tribes were
forming a combination against the Romans, ho resolved to

ttnticipate them and (83 a.d.) carried the war beyond the

Bodotria into the country of the Caledonians. That
summer an enjgagement was fought, which, though it

resulted in favour of the invaders, taught the Romans that

toey had no ordinary foe to cope with. On the approach

of winter both sides retired to their quarters to make pre-

parations for renewing thai struggle. Next season (84)

Agricola, on reiuming ohe oITensive, fouad. himself coq-

iiouted by a grand union of all the tribss of Caledonia,

under a leader whom Tacitus names Galgacua, Tha
Roman general had previously despatched a fleet to ravage
the coast, and on continuing his march northwards,
encounl-^red the enemy, upwards of 30,000 strong, near
Mount Graupius ; for there can be little doubt that this,

the reading of Wex and Kritz, ought to be adopted instead

of the Grampius of the common editions. The exact
locabty ot the conflict that ensued has been the theme of

much profitless controversy; but we shall probably not
greatly err in placing it somewhere on the borders of Kin-
cardineshire. General Roy, whose conjecture is usually

followed, fixed on Ardoch in Perthshire. A careful study,

however, of the whole narrative leads one to* look for the
field of battle farther north, and nearer the coast. Taaitus,

writing on the model of Thucydides andLivy, has put into

the mouth of each leader, on the eve of the engagement, a
speech of his own composition, in which he describes the

feelings that may be supposed to have actuated the hostile

armies. That ascribed to Galgacua is a splendid specimen
of polished sarcasm, mixed with impassioned appeals to the

patriotism of his hearers. Might, however, prevailed over

right, and the Caledonians were defeat€d with a loss of

lU.OOO men. Agricola, now thinking he had pushed hi."

conquests far enough, made no attempt to pursue his

beaten foe, but at once led his army back to the territory

of the Boresti {al. Horesti), whose name is probably pre^'

served in the modem Forfar. Here he gave orders to the

commander of his fleet to sail round the island, a feat

which tbe latter accomplished. Soon after he himself was

recalled to Rome by his jealous master

Notwithstanding Agricola's success, the Romans seem to

have been quickly obliged to abandon part of their con-

quests, for in less thau forty years (lii9 a.d.) Hadrians
wall, which ran from the Tyne to the Solway, became the

northern limits of their empire in Britain. About twenty

years later a second Agricola appeared in the person of

Lollius Urbicus, the lieutenant of Antoninus Pius. Almost

nothing u known of Lis actions, but he seems to have

once more carried the arms of_ Rome to the Clyde- and

Foith, if not beyond them, and to have erected on

the line of Agricola's forts the more substantial work now
known by the name of the emperor he served (see Anto-
NiiTCS. Wall of). The natives must soon have recovered

the lost ground; but scarcely anything is known henceforth

of the state of afl'airs in the north till 208. when, if we may
trust the historian Dion Cassius, as abridged by Xiphiline,

the Emperor Severus determined to attempt the subjuga-

tion of the whole island At that time the two most

powerful tribes of North Britain were the Maeats, close to

Hadrian's Wall, and the Caledonians beyond them. Pro-

tected by th»ir native fastne."!se3, the latter offered him

such a resistance that, without being able to bring them to

a decisive engagement, he lost through disease, fatigue, and

the sword, no fewer, it is said, than 50,000 men. Having

reached what is termed the northern extremity of the

island, but which was in all likelihood merely the northern

coast of Aberdeenshire, Severus retreated southwards in a

very feeble state of health, partly induced by the fatigues

he had undergone. A league formed the next year between

the Caledonians and the Ma;aiae, both of whom had already

cast off his authonty. led him to make preparations for a

new campaign, with the avowed determination of extirpat-

ing the whole race. In tbe mid-st of these, however, he

died at York in 210.

For a whole century afterwards the ancient wnters are

almost silent regarding Caledonia. In the year 310 we

hear for the first time of the Pirts , and in 367 Theodosius,

an able Roman general, waii sent into Britain by Valen-

tinian I. to defend the Britons of the south against the
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attacks of tlie men or the north, represented by Aramianus

Marcellinus ai bein-; tlie Picts divided into two tribes

(the Dioaledones and the Vectunones), the Saxons, the

Attacotti, and the Scots. He was so far successful that

the countries between the walls of Hadrian and Antoninus

became yet again a subjected province, named Valentian

by Theodosius, in honour of the emperor,—a conquest,

bon over, which can have lasted but a brief period. Hence-

forth, if we except the effusions of the poet Claudian, the

scanty notices of BritaiQ to be met with during several

succeeding centuries present the same sad tale of sufferings

inflicted on the now effeminate Britons of the south by their

warlike neighbours, till at length the settlement of large

bodies of Saxons in England changed the aspect of affairs.

The etymology of the word Caledonia has been variously

given. Celydd (in Welsh, a woody shelter) is the popular

derivation; but Isaac Taylor [Words and Places, p. 4 4)

thinks the word may possibly contain the root gaet, and if

80, the Caledonians would be the Gaels of the duns or hills.

Equally obscure are the ethnological relations of the people,

the most probable opinion being that which regards them
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as belonging to the British bfancli of the great Ccine
family. A casual inference, hazarded by Tacitus {Agrtcoiu^

chap, xi.), that the red hair and latge limbs of the inhabi-

tants of Caledonia point clearly tu a German origin, rousi

not be pressed too far. There were probably even in his

day Teutonic settlements along our eastern and northern

shores, but it seems too much to a.ssume that that race was
the dominant one north of the Forth. It is a still more
doubtfal question to what race the Picts belonged. But

the discussion of these and other points belongs to the his-

tory of Scotland (qv.) (See Claudit Plolemwi Geographia,

ed. Wilberg, fesendi^, 1838 ; Roy's Military AnliquUin

of the Romans in North. Britain, London, 17'J3, Burton's

History of Scotland, vol i., Edin. 1867.) (j. m'd.)

CALENBERG, or Kalenberg, a former principality ol

Hanover, which was traversed by the Weserandthe Leiiie,

and had an area of about 1050 square miles. It derived its

name from an ancient castle, now in ruins. In the .Middle

Ages it belonged to Liineburg, and after pas.=;i!ig from one

branch to another of the house of Brunswick, it came, in

1705, to Ernst August, electoral prince of Hanover.

CALENDAR
A CALENDAR is a method of distributing time into

certain periods adapted to the purposes/)f civil life,

83 hours, days, weeks, months, years, kc
Of all the periods marked out by the motions of the

celestial bodies, the most conspicuous, and the most

intimately connected with the affairs of mankind, are the

sohr day, which is distinguished by the diurnal revolution

of the earth and the alternation of light and darkness, and

the solar year, which completes the circle of the seasons,

Rut in the early ages of the world, when mankind were

chiefly engaged in rural occupations, the phases of the

moon must have been objects of great attention and

interest,—hence the month, and the practice adopted by

many nations of reckoning time by the motions of the

moon, as well as the still more general practice of combin-

ing lunar with solar periods. The sular day, the solar

year, and the lunar month, or lunation, may therefore be

called the natural divisions of tiuie. All others, as th'e

hour, the week, and the civil month, though of the most

ancient and general uSe, are only arbitrary and conven-

tional.

Day.—The true solar day is the interval of time which

elapses between two consecutive returns of the same

terrestrial meridian to the sun. By reason of the inclined

position of the ecliptic, and the unequal progressive motion

of the earth in its orbit, it is not always of the same

absolute length But as it would be hardly possible, in

the artificial measurement of time, to have regard to this

small inequality which is besides constantly varying, the

mean solar day is employed for all civil purposes. This is

the time in which the earth would make one revolution on

its ams, as compared with the sun. if the earth moved at

an equable rate in the plane of the equator. The mean
aolar day is therefore a result of computation, and is not

marked precisely by any astronomical phenomenon ; but

its difference from the true solar or apparent day is so

amall as to escape ordinary observation.

The subdivision of the day into twenty-four parts, or

hours, has prevailed since the remotest ages, though

different nations have not agreed either with respect to the

epoch of its commencement or the manner of distributing

the hours. Europeans in general, like the ancient

Egyptians, place the commencement of the civil day at

midnight, and reckon twelve morning hours from midnight

to xaid-day, and twelve evening hours from mid day to

midnight. Astronomers, alter the example of Ptolemy,

regard the day as commencing with the sun's culmination,

or noon, and find it most convenient for the purposes of

computation to reckon through the whole twenty-foui

hours. Hipparchus reckoned the twenty four hours from

midnight to midnight. Some nations, as the ancient

Chaldeans and the modern Greeks, have chosen sunrise foi

the commencement of the day , others, again, as the

Italians and Bohemians, suppose it to commence at sunset.

In all these cases the beginning of the day varies with the

seasons at all places not under the equator. In the early

ages of Rome, and even down to tlie middli? of the 5tb

century after the foundation of tho city, no other division«

of the day were known than sunrise, sunset, and raid-day,

which was marked by the arru-al of the sun between the

Rostra and a place called Oriecostasis, where anilmssadorg

from Greece and other countries used to stand. The

Greeks divided the natural day and night into twelve

equal parts each, and the hours thus formed were denomi-

nated temporary hours, from their varying in length

according to the seasons of the year. The hours of the

day and night were of course only equal at the time of the

equinoxes The whole period of day and night they

called vvxdi'ii^fpov.

Week.—The week is a period of seven days, having no

reference whatever to the celestial motions,—a circumstance

to which it owes its unalterable uniformity. Although it

did not enter into the calendar of the Greeks, and was not

introduced at Rome till after the reign of Theodosius, it

has been employed from time immemorial m almost all

eastern countries ; and as it forms neither an aliquot pari

of the year nor of the lunar month, those who reject the

Mosaic recital will be at a loss, as Delambre remarks, to

assign to it an origin having much semblance of probability.

It might have been suggested by the phases of the moon,

or by the number of the planets known in ancient times,

an origin which is rendered more probable from the name*

universally given to the different days of which it is com-

posed. In the Egyptian astronomy, the order of .the

planets, beginning with the roost remote, is Saturn. Jupiter,

Mars, the Sun, Venus, Mercury, the Moon. Now, the daj

"oeing divided into twenty-four hours, each hour wtis coiH

secrated to a particular planet, namely, one to Saturn. C"n<

following to Jupiter, the third to Mars, and so on a^conucg

j to the above order ; and the day received the name of toe
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Friga's day.

Sctcrne'a nay.

planet wLich presided over its hrst flour. If, then, the
first hour of a day was consecrated to Saturn, that planet
would also have the 8th, the 15th, and the 22nd hour ; the
23rd would fall to Jupiter, the 24th to Mars, and the 25th,
or the first hour of the second day, would belong to the
Sun. Ill like manner the first hour of the 3rd day would
fall to tiie Moon, the first of the 4th day to Mars, of the
6th to Mercury, of the Gth to Jupiter, and of the 7th to
Venus. The cycle being completed, the first hour of the
8th day would return to Saturn, and all the others succeed
in the same order. According to Dio Cassius, the Egyptian
week commenced with Saturday. On tiieir flight from
Egypt, the Jews, from hatred to their ancient oppressors,

made Saturday the last day of the week.
The English names of the days are derived from the

Saxon. The ancient Saxons had borrowed the week from
some Eastern nation, and substituted the names of their

own divinities for those of the gods of Greece. In legisla-

tive and justiciary acts the Latin names are still retained.

Latin.
_

English. S^XOD ,,

Dies Solis. Sunday. .Sun's day.
Die3 Lunae. Monday. Moon's day.
Dies Martig. Tuesday. Tiw'sday.
Dies -Mercui ii. Wednesday. Woden's day.
Dies Jovig. Thursday. Thor's d.iy.

Dies Veneris Friday. — . . .

Dies Saturni. Saturday.

Mo.NTH.—Long before the exact length of the year was
deteriniiied, it must have been perceived that the synodic

revolution of the moon is accomplished in about 29^ days.

Twelve lunations, therefore, form a period of 354 days,

which differs only by about 11:J days from the solar year.

From this circumstance has arisen the practice, perhaps
universal, of dividing the year into twelve months. But
in the course of a few years the accumulated dilTcrence

between the solar year and twelve lunar months would
become considerable, and have the effect of transporting the

commencement of the year to a different season. The
difficulties that arose in attempting to avoid this inconveni-

ence induced some nations to abandon the moon altogether,

and regulate their year by the course of the sun. The
month, however, being a convenient period of time, has
retained its place in the calendars of all nations , but,

instead of denoting a synodic revolution of the uioon, it is

usually employed to denote an arbitrary number of days
approaching to the twelfth part of a solar year.

Among the ancient Egyptians the month consisted of

thirty days invariably ; and in order to complete the year,

five days were added at the end, called supplementary
days. They made use of no intercalation, and by losing a

fourth of a day every year, the commencement of tho year

went back one day in every period of four years, and con-

sequently made a revolution of the seasons in 1461 years.

Hence 14G1 Egyptian years are equal to 1460 Julian years

of 3G5J days each. This year is called vayxte. by reason of

Its commencing sometimes at one season of the year, and
lometimes at another.

The Creeks divided the month into three decades, or

periods of ten days,—a practice which was imitated by the

French in their unsuccessful attempt to introduce a new
:aleiidar at the period of the Revolution. This division

jffors two advantages: the first is, that the period is an
sxact measure of the month of thirty days , and the second

is, that the number of the day of the decade is connected
with and suggests the number of the day of the month.
For example, the 5th of the decade must necessarily be the

5th, the 15th, or the 25th of the month; so that when
the day of the decade is known, that of the month can
scarcely be mistaken. In reckoning by weeks, it ia neces-

•ary to keep in mind the day of the week on which each

month begins.

4—24'

The Komans employed a division of the month and a
method of reckoning the days which appear not a little
extraordinary, and must, in practice, have been exceedingly
inconvenient. As frequent allusion is made by classical
writers to this embarrassing method of computation, which
is carefully retained in the ecclesiastical calendar, we here
give a table showing the correspondence of the Romau
months with tlu>se of modern Europe.

! d

HI
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io the first of the following month, made I'J days of

Caleads. In January, therefore, the 1-tth day of the

month was called the nineteenth before t/ie Calends of

February (countmg inclusively), the 15th was the 18th

before the Calends, and so on to the 30th, which was called

the third before the Calends (lertio Calaid^is), the last

being the second of the Calends, or the day before the

Calends (pridie Calendas).

YeaK.—The year is either astronomical or civil. The
iblar astronomical year is the period of time in which the

sarth performs a revolution in its orbit about the sun, or

passes from any point of the ecliptic to the same point

again; and consists of 365 days 5 hours 48 mm. and

46 sec. of mean solar time.' The civil year is that which

is employed in chronology, and varies among different

nations, both hi respect of the season at which it com-

mences and of its subdivisions. When regard is had to

the sun's motion alone, the regulation of the year, and the

distribution of the days into months, may be effected

without much trouble ; but the difficulty is greatly increased

when it is sought to reconcile solar and lunar periods, or

to make the subdivisions of the year depend on the moon,

and at the same time to preserve the correspondence

between the whole year and the seasons.

Of the Solar Year.—In the arrangement of the civil

year, two objects are sought to be accomplished,—first, the

equable distribution of the days among twelve mouths
;

and secondly, the preservation of the beginning of the

year at the same distance from the solstices or equinoxes.

Now, as the year consists of 365 days and a fraction, and

365 is a number not divisible by 12, it is impossible that

the months can all be of the same length, and at the same
time include all the days of the year. By reason also of

the fractional excess of the length of the year above 305
days, it likewise happens that the years cannot all contain

the same number of days if the epoch of their commence-
ment remains fixed ; for the day and the civil year must
necessarily be considered as beginning at the same instant

;

and therefore the extra hours cannot be included in the

year till they have accumulated to a whole day. As soon

as this has taken place, an additional day must be given to

the year.

The civil calendar of all European countries has been
borrowed from that of the Romans. Homulus is said to

have divided the year into ten .months only, including in

all 304 days, and it is not vlty well known how the re-

maining days were disposed of. The ancient Roman year

commenced with March, as is indicated by the names
September, October, November, December, which the last

four months still retain. July and August, likewise, were

anciently denominated Quintilis and Sextilis, their present

appellations having been bestowed in compliment to Julius

Caesar and Augustus In the reign of Numa two months
were added to the year, January at the beginning, and
February at the end ; and this arrangement coniinueJ till

the year 4.')"2 b.o., when the Ueceinvirs changed the order

of the months, and placed t'ebruary aftsr January. The
months now consisted of twenty-nine and thirty days
alternately, to correspond with the synodic revolution of

the moon, so that the year contained 354 days ; but a
day was added to make the number odd, which was
considered more fortunate, and the year therefore consisted

of 355 days. This differed from the solar year by ten

whole days and a fraction ; but, to restore the coincidence,

Numa ordered an additional or intercalary month to be

inserted every second year between the 23rd .and 24th of

February, consisting of twenty-two and twenty-three days

llternately, 80 that four years contained 1405 d.iys. and
;he mean length of the year was consequently 306 ^ days.

The additional month was called Meicedinus, or Jlercc-

donius, from merces, wages, prooably because the wages of

workmen and domestics were usually paid at this season

of the year.- According to the above arrangement, the yeai

was too long by one day, which rendered another correc-

tion necessary. As the error amounted to twenty-foui

days in as many years, it was ordered that every third

period of eight years, instead of containing four intercalary

months, amounting in all to ninety days, should contain

only three of those months, consisting of twenty-two days

each. The mean length of the year was thus reduced to

305 J days ; but it is not certain at what time the octennial

periods, borrowed from the Greeks, were introduced intc

the Roman calendar, or whether they were at any time

strictly followed. It does not even appear that the lengtb

of the intercalary month was regulated by any certain

principle, for a discretionary power was lelt with the

pontiffs, to whom the care ol the calendar was committed,

to intercalate more or fewer days according as the year was
found to differ more or less from the celestial motions.

This power was quickly abused to serve political objects,

and the calendar consequently thrown into confusion. B;i

giving a greater or less number of days to the mtercalai

;

month, the pontiffs were enabled to prolong tbe term of i

magistracy, or hasten the annual elections ; and so littl*

care had been taken to regulafe the year, that, at the time

of Julius C*sar, the civil equinox differed from the

astronomical by three months, so that the winter month:
were carried back into autamn, and the autumnal intc

Bummer.
In order to put an end to the disorders arising from the

negligence or ignorance of the pontiffs, 'Ciesar abolished

the use of the lunar year and the intercalary month, and
regulated the civil year entirely by the sun. With the

advice and assistance of Sosigenes, he fixed the mean
length of the year at 3C5| days, and decreed that every

fourth year should have 306 days, the other years having

each 365. In order to restore the vernal equinox to the

25 th of March, the place it occupied in the time of Numa,
he ordered two extraordinary months to be inserted between

November and December in the current year, the first to

consist of thirty-three, and the second of thirty-four days.

Th» intercalary month of twenty-three days fell into the

year of course, so that the ancient year of 355 days

received an augmentation of ninety days ; and the year on

that occasion contained in all 4 45 days. This was called

the last year of contusion. The first Julian year com-

menced with the 1st of January of the 46th before the

birth of Christ, and the 708th from the foundation of the

city.

Ill the distribution of the days through the several

months, Caesar adopted a simpler and more commodious
arrangement than that which ha.< since prevailed He
had ordered that tbe first, third, fifth, seventh, ninth, and

eleventh months, that is January, March, .May, July.

September, and November, should have each thirty-one

days, and the other months thirty, excepting February,

which in common years should have only twenty-nine, but

every fourth year thirty days. This order was interrupted

to gratify the vanity of Augustus, by giving the monib
bearing his name as many days as July, which was named
after the first Caesar. A day was accordingly taken from

February and given to August ; and in order that tbrc«

months of thirty-one days might not come together,

September and November were reduced to thirty days, and

thirty-one given to October and December. For so

frivolous a reason was the regulation of Caesar abandoned,

and a capricious arrangement introduced, which it require!

some attention to remember.

The additional day which occurred every fourth yeai

w;is given to February, as being the shortest month, and
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•was inserted in the calendar between the 24th and 25tb

day. February having then twenty-nine days, the 25th

•was the 6th of the calends of March, sexto caleiidas ;

the preceding, which was the additional or intercalary day,

was called bis-sexio calendas,— hence the term bissextile,

which is still employed to diitiiiguish the year of 366

days. The English denomination of leap-i/ear would Lave

been more arppropriate if that year had dill'ered from coni-

tnon years in defect, and contained only 304 days. In the

ecclesiastical calendar the intercalary day is still placed

between the 24th and 25th of February; in the civil

calendar it is the 29th.

The regulations of Caesar were not at first sufficiently

understood ; and the pontifls, by intercalating every third

year instead of every fourth, at the end of thirty-six years

had intercalated twelve times, instead of nine. This

mistake having been discovered, Augustus ordered that all

the years from the thirty-seventh ot the era to the forty-

eighth inclusive should be common years, by which means

tho intercalations were reduced to the proper number of

twelve in forty-eight years. No account is taken of this

blunder in chronology ; and it is tacitly supposed that the

calendar has been correctly followed from its commence-
ment.

Although the Julian method of intercalation is perhaps

the most convenient that could be adopted, yet, as it

supposes the year too long by 11 minutes 14 seconds, it

could not without correction very long answer the purpose

for which it was devised, namely, that of preserving always

the same interval of time between the commencement of

the year and the equinox. Sosigenes could scarcely fail to

know that this year was too long ; for it had been shown
long before, by the observations of Hipparchus, that the

excess of 365J days above a true solar year would amount
to a day in 300 years. The real error is indeed more than

double of this, and amounts to a day in 128 years ; but in

the time of Csesar the length of the year was an astronomical

element not very well determined. In the course of a few

centuries, however, the equinox sensibly retrograded towards

the beginning of the year. When the Julian caleudar was
introduced, the equinox fell on the 25th of March. At the

time of tho Council of Nice, which was held in 325, it fell

on the 21st; and when tho reformation of the calendar

was made in 1582, it had retrograded to the 11th. In
order to restore the equinox to its former place. Pope
Gregory XIII. directed ten days to be suppressed in the

calendar ; and as the error of the Julian intercalation was
now found to amount to three days in 400 years, he ordered

tho intercalations to be omitted on all the centenary years

excepting those which are multiples of 400. According to

the Gregorian rule of intercalation, therefore, every year of

which the number is divisible by four without a remainder,

is a leap year, excepting the centurial years, which are only

leap years when divisible by four after omitting the two
ciphers. Thus 1600 was a leap year, but 1700, 1800, and
1900 are common years; 2000 will be a leap year, and
so on.

As the Gregorian method of intercalation has been adopted in all

CbristidD countnes, Russia excepted, it becomes int«reating to

examine with what degree of accuracy it reconciles the civil vnth
the .=;olar year. According to the beat determinations of modern
astronomy (Le Verrier's Solar Tables, Paris, 1858, p. 102), the
mean geocentric motion of the sun in longitude, from the mean
equinox during a Julian year of 365 25 days, the same being brought
up to tJie present date, is 360° -I- 27" 685. Thus the mean length of

the solar year is found to be
3bo°+""27''^685

" 36525 = S65'2422

<isyB, or 365 days 5 hours 43 min. 46 sec. Now the Gregorian rule

gives 97 intercaLitions in 400 years ; 400 years therefore contain
S65x400-f97, that is, 146,097 days; and consequently one year
contains 3(35 "2425 days, or 365 days 5 hours 49 min. 12 sec. This
exceeds the true eolar year by 26 seconds, vrijich amount to a day

4c.

la 3323 years. It is perhaps unnecessary to make any formal pro-

"Vision against an error which cau ouly happen aftei so long a period

of time ; but as 3323 differs little from 4000, it has been proposed
to correct the Gregon.in rule by making the year 4000 and all its

multiples common years. ^Vith this correction the rule of inter-

calation is as follows :

—

'

,

Every year the number of which is divisible by 4 is a leap yeftr,

excepting the last year of each century, which is a leap year only
when the number of the century is divisible by 4 ; but 400Q and
It* multiples, 8000, 12,000, 16,000, ic. ara common years. Thus
the uniformity of the intercalation, by continuing to depend on the
number four, is preserved, and by adopting the last correction tho
commencement of the year would not vary more than a day flom
its present place in two hundred centuries.

In order to discover whether the coincidence of the civil and solar

year could not be restored in shorter periods by a different method
of intercalation, we may proceed- as follows .^The fraction 2422,
which expresses the excess of the solar year above a whole number
of days, being converted into a continued fraction, becomes

1

i+\

7+1 ;

'-H
3-Hl

4-Hl

l-t-,ic.

which gives the series of approximating fractious,

1- ^ £ 31 132 163
4' 29' 33' 128' 645' 673'

The first of these, ^ gives the Julian intercalation of one day

in four years, and is considerably too great. It supposes the year to

contain 365 days 6 hours.

7
The second, 29 • gives leven intercalary days in twenty-nins

years, and errs in defect, as it supposes a year of 366 days 8 hour.f

47 min. 35 sec.
'

8
The third, jj • gives eight intercalations in thirty-three years, 01

seven sucoeesire intercalations at the end of four years respectively,

and the eighth at the end of five years. This supposes the year to

contain 365 days 5 hours 49 min. 6 45 sec. .^r

mi « , , . 31 24 -f 7 8x8 + 7 ' ,. '

The fotu-th fraction, j^g = 9crfr29 = 3 x 83 -i-
29' '"'"^i'""

three periods of thirty-three years with one of twenty-nine, and
would consequently be very convenient in application. It sup-

poses the year to consist of 365 days 5 hou:s 48 min. 45 sec., and
IS practically exact.

8
Tlie fraction jg offers a, convenient and very accurate method

of intercalation. It implies a year difTering in excess from tho
true year only by 19-15 seconds, while tho Gregorian year is too

long by 26 sccond.s. It produces a much nearer coincidence between
the civil and solar ye^irs than the Gregorian method ; and, by reason

of ics shortness of penod, confinesthe evogations of the mean equinox
from the true within much narrower limits. It has been stated by
Scaii^er, AVeidler, Montucla, and others, that the modern rersiaiis

actually follow this method, and intercalate eight days in thirty-

three years. The statement lias, however, been contested on good
authority ; and it seems proved (see Dclambre, Astronomic Modtnu^
torn. i. p.8I) that tlio Persian intercalation combines the two periods

7 8 7 -f3x 8 3j

^j and ojj. If they follow the combination 29-f3x 33 ^ f^8'

determination of the length of the tropical year has been extremely
exact. The discovery of the period of thirty-three years is ascribed

to Omar Cheyam, one of the eight astronomers appointed by Gelal*

Kddin Malecn Shah, sultan of Khorassan, to reform or construct a

calendar, about the year 1079 of oux era.

If the commencement of the year, instead of being retained at the

same place in the seasons by a uniform method of intercalation, were

made to depend on astronomical phenomena, the intercalations

would succeed each other in an irregular manner, sometimes after

four years and sometimes after five ; and it would occasionally,

though rarely indeed, happen, that it would be impossible to deter-

mine the day on which the year ought to begin. In tlie calendar,

for example, which was attempted to be introduced in France in

1793, the beginning of the year wad fixed at the midnight preceding

the day in which the true autumnal equinox falls. But supposing
the instant of the sun's entering iuto the sign Libra to be verv near

midnight, the small errors of the solar tables might render it doubts

fill to wliieh day the equinox really belonged ; and it would bfr iu
vain to ha-.'e recourse to observation to obviate the difficulty. Itii

.therefore infinitely more commodious to determine the conuuenca*
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ment of the year by a fixed rule of intercahlioii ; and of the vanoii3

iuetbod3 which mi^it be employed, no one, perhaps is on the whole

more easy of application, or better adapted for the puq)ose of com-
putation, than the Gregorian now in use. But a system of 31 inter-

calations in 128 years would be by far the most perfect as regards

mathematical accuracy. Its adoption upon our present Gregorian

calendar would only require the su[ipression of the usual bissextile

once in every 123 years, and there would be no necessity for any
further correction, as the error is so insignificant that it would not
amount to a day in 100,000 years.

Of the Lunar Year and Luni-solar Periods.—The lunar

year, consisting of twelve lunar months, contains only 354
days ; its commencemeat consequently anticipates that of

the solar year by eleven days, and passes through the

whole circle of the seasons in about thirty-four lunar years.

It is therefore so obviously ill-adapted to the computation

of time, that, excepting the modern Jews and Mahometans,
almost all nations who have regulated their months by the

moon have employed some method of intercalation by
means of which the beginning of the year is retained at

nearly the same fixed place in the seasons.

In the early ages of Greece the year was regulated

entirely by the moon. Solon divided the year into twelve

months, consisting alternately of twenty-nine and thirty

days, the former of which were called dejiciail mouths, and
the latter /«// months. The lunar year, therefore, con-

tained 354 days, falling short of the exact time of twelve

lunations by about 8'8 houra The first expedient adopted

to reconcile the lunar and solar years seems to have been

the addition of a month of thirty days to every second

year. Two lunar years would thus contain 25 months, or

738 days, while two solar years, of 3<35J days each, con-

tain 730J days. The difference of 7J days was still too

great to escape observation ; it was accordingly proposed

by Cleostratus of Tenedos, who flourished shortly after the

time of Thales, to omit the biennary intercalation every

eighth year. In fact, the 7^ days by which two lunar

years exceeded two solar years, amounted to thirty days, or

a full month, in eight years. By inserting, therefore,

three additional months instead of four in every penod of

eight years, the coincidence between the solar and lunar

year would have been exactly restored if the latter had
contained only 354 days, inasmuch as the period contains

354 X 8 -f 3 X 30 = 2922 days, corresponding with eight

solar years of 365^ days each. But the true time of 90
lunations is 2923-528 days, which exceeds the above
period by 1"528 days, or thirty-six hours and a few

minutes. At the end of two periods, or sixteen years, the

excess is three days, and at the end of IGO years, thirty

days. It was therefore proposed to employ a period of

160 years, in which one of the intercalary months should

bo omitted ; but as this period was too long to be of any
practical use, it was never generally adopted. The cuin-

mon practice was to make occasio al corrections as they

became necessary, in order to preserve the relation between

the octennial period and the state of the heavens ; but

jthesecorrectiuns being left to the care of incompefentpersuns,

jthe calendar soon fell into great disorder, and no certain

[rule was followed tUl a new division of the year a.is

proposed by Meton and Euctemon, which was immediately
'adopted in all the states and dependencies of Greece.

\. The mean motion of the moon in longitude, from the

'ttiean equinox, during a Julian year of 365'25days (accord-

ing to Hansen's Tables de la Litne, London, 1857, pages

15, 16) is, at the present date, 13 x 360°-l- 477644'.'-409

;

that of the sun being 360° -( 27"-685, Thus the corre-

sponding relative mean geocentric motion of the moon from
the sun is 12 x 360°-h477616"724 ; and the duration of

the mean synodic revolution of the moon, or lunar month,
"^nn"

'' ^^"'^f''^^
I -2x3COV477cT5^ x-365.25 = 29-530588

days, or 29 days", 12 hours, 44 min. 2 8 sec.

The Melomc Cycle, whica may bo regaraed as the chef-

d'oeuvre of ancient astronomy, is a period of nineteen solar

years, after which the new moons again happen on the
same days of the year. In nineteen solar years there artr

235 lunations, a number which, on being divided by nine-

teen, gives twelve lunations for each year, with seven of a
remainder, to be distributed among the years of the period.

The period of Meton, therefore, consisted of twelve years

containing twelve months each, and seven years containing

thirteen months each ; and these last formed the third,

fifth, eighth, eleventh, thirteenth, sixteenth, and nineteenth

years of the cycle. As it had now been discovered that the

exact length of the lunation is a little more than twenty-

nine and a iialf days, it became necessary to abandon the
alternate succession of full and deficient mouths ; and, in

order to preserve a more accurate correspondence between
the civil month and the lunation, Meton divided the cycle

into 125 full months of thirty days, and 110 deficient

months of twenty-nine days each. The number of days in

the period was therefore 6940. In order to distribute the

deficient months through the period in the most equable

manner, the whole period may be regarded as consist ng of

235 full months of thirty days, or of 7050 days, from which
110 days are to be deducted. This gives one day to be-

suppressed in sixty-four; so that if we suppose the months
to contain each thirty days, and then omit every sixty-fourth

day in reckoning from the beginning of the period, those

months in which the omission takes place will, of course,

be the deficient months.

The number of days in the period being known, it is easy

to ascertain its accuracy both in respect of the solar and
lunar motions. The exact length of nineteen solar years is

19x365-2422 = 69390018 days, or 6939 days 14 hours
26-592 minutes ; hence the penod, which is exactly 6940
days, exceeds nineteen revolutions of the sun by nine and
a half hours nearly. On the other liaiid, the exact time of

a synodic revolution of the moon i.' 20-5305S8 davs; 235-

lan'ations. therefore, contain 235 x 29530588 = 6939-68818
days, or 6939 days 16 hours 31 minutes, so that the period

exceeds 235 lunations by only seven and a half houis

After the Metonic cycle had been in use about a century,

a correction was proposed by Calippus. At theend of four

cycles, or seventy-six years, the accumulation of the seven

and a half lioui-s of difference between the cycle and 235
lunations amounts to thirty hours, or one whole day and
SIX hours. Calippus, therefore, proposed to quadruple the

period of Meton, and deduct one day at the end of that time

by changing one of the full months into a deficient month
The penod of Cahppus, therefore, consisted of three Metomc
cycles of 6940 days each, and a period of 6939 days; and
its error in respect of the moon, consequently, amounted
only to six hours, or to one day in 304 years. This period

exceeds seventy-six true solar years by fourteen hours and
a quarter nearly, but coincides ex.ietly with seventy-six

Juhan years ; and iu the time of Calippus the length of the

solar year was almost universally supposed to be exactly

365^ days. The Calippic period is frequently referred to

as a date by Ptolemy.

Ecclesiastical Calendar.—The ecclesiastical calendar,

which 18 adopted in all the Catholic, and most of the

Protestant countries of Europe, is luni-solar, being regulated

partly by the solar, and partly by the lunar year,—a cir-

cumstance which gives rise to the distinction between the

movable and immovable feasts. So early as the 2d century

of our era, great disputes had arisen among the Christians

respectiug the proper time of celebrating ^ister, which

governs all the other movable feasts. The Jews celebrated

their passover on the 14th day of the first month, that is-

to say, the lunar month of which the fourteenth day either

falls CD, or next follows, the day of the vernal equinox.



Most Christian sects agreed that Easter should be cele-

brated on a Sunday. Others followed the example of the

Jews, and adhered to the 14th of the moon ; but these, as

usually happened to the mingrity, were accounted heretics,

and received the appellation of Quartodecimans. In

order to terminate dissensions, which produced both scandal

and schism in the church, the Council of Nice, which was

held in the year 325, ordained that the celebration of

Easter should thenceforth always take place on the Sunday
which immediately follows the full moon that happens

upon, or next after, the day of the vernal equinox. Should

the 14th of the moon, which is regarded as the day of full

moon, happen on a Sunday, the celebration of Easter was

deferred to the Sunday following, in order to avoid con-

currence with the Jews and the above-mentioned heretics.

The observance of this rule readers it necessary to reconcile

three periods which have no common measure, namely, the

week, the lunar month, and the solar year ; and as this can

only be done approximately, and within certain limits, the

determination of Easter is an affair of considerable nicety

and complication. It is to be regretted that the reverend

faChers who formed the Council of Nice were not advised

to abandon the moon altogether, and appoint Easter to be

celebrated on the first or second Sunday of ApnL The
ecclesiastical calendar would in that case have possessed all

the simplicity and uniformity of the civil calendar, which

only requires the adjustment of the civil to the solar year

;

but they were probably not sufficiently versad in astronomy

to be aware of the practical difficulties which their regula-

tion had to encounter.

Dominical Letter.—The first problem which the con-

struction of the calendar presents is to connect the week
with the year, or to find the day of the week corresponding

to a given day of any year of the era. As the number of

days in the week and the number in the year are prime to

one another, two successive years cannot begin with the

same day ; for if a common year begins, for example, with

Sunday, the following year will begin with Monday, and if

a leap year begins with Sunday, the year following wd!

begin with'Tuesday. For the sake of greater generality,

the days of the week are denoted by the first seven letters

of the alphabet, A, 3, C, D, E, F, G, which are placed in

the calendar beside the days of the year, so that A stands

opposite the first day of January, B opposite the second,

and so on to G, which stands opposite the seventh ; after

which A. returns to the eighth, and so on through the 365
days of the year. Now, if one of the days of the week,

Sunday for example, is represented by E, Monday will be

epresented by F, Tuesday by G, Wednesday by A, and so

va , and every Sunday through the year will have tho

same character E, every Monday F, and so with regard to

the rest. The letter which denotes Sunday is called the

Dominical Litter, or the Sunday Letter ; aud when the

dominical letter of the year is known, the letters which

respectively correspond to the other days of the week
become known at the same time.

Solar Cycle.—In th« Julian calendar the dominical
letters are readily foand by means of a short cycle, in

which they recur in the same order without interruption.

The number of years in the intercalary period being four,

and the days of the week being .seven, their product is

4 X 7 = 28 ; twenty-eight years is therefore a period which
includes all the possible combinations of the days of the

week with the commencement of the year. This period is

called the Solar Cycle, or the Cycle oj the Sun, and restores

the first day of the year to the same day of the week.
At the end of tho cycle the dominical letters return again
in the same order on the same days of the mouth ; hence
a tabln of dominical letters, conotmcted for twenty-eight
yesirs, will serve to show tna dpniinical letter of any given
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year from the commencement oi tne era to tho Befonuaiion.
The cycle, though probably not invented before the time ui

the Council of Nice, is regarded as having commenced.nine
years before the era, so that the year one was the tenth of
the «olar cycle. To find the year of the eycle, we have
therefore the following rule :

—

Add nine to the date, divide

the sum by twenty-eight; the quotient is the nuviber of cycles

elapsed, and the remainder w the year of the cycle. Should
there be no remainder, the proposed year is the twenty-
eighth or last of the cycle. This rule is convenientiy

-r^
) _> '" which X denotes tho

date, and the symbol r denotes that the remainder, which
anses from the division of x + 9 by 28, is the number

1840 -t- 9
required. Thus, for 1840, we have 66,

28 ~ ""'f

therefore (—--—j^= 1, and the year 1840 is the first o(

the solar cycle. In order to make use of the solar cycle id

finding the dominical letter, it is necessary to know that

the first year of the Christian era begaa with Saturday.
The dominical letter of that year, which was the tenth of

the cycle, was' consequently B. The following year, or tho

1 1 th of the cycle, the letter was A ; then G. The fourth

year was bissextile, and the dominical letters were F, E
,

the following year D, and so on. In this manner it is easy

to find the dominical letter belonging to each of the twenty-
eight years of the cycle. But at the end of a century the

order is interrupted in the Gregorian calendar by the secular

suppression of the leap year ; hence the cvcle can only b«

employed during a century. In the reformed calendar the

intercalary period is four hundred years, which number
being multiplied by seven, gives two thousand eight hundred
years as the interval in which the coincidence is restored

between the days of the year and the days of the week.
This long period, however, may be reduced to four hundred
years ; for since the domiuicai letter goes back five places

every four years, its variation in four hundred years, in the
Julian calendar, was five hundred places, which is equivalent

to only three places (for five hundred divided by seven
leaves three); but the Gregorian calendar suppresses exactly
three intercalations in four hundred years, so that after four

hundred years the dominical letters must again return in

the same order.

Hence the following table of dominical letters for four

hundred years will serve to show the dominical letter of

any year in the Grcgoriftn calendar for ever. It contains

four columns of letters, each column serving for a century.

In order to find the column from which the letter in any
given cjise is to be taken, strike off the two last figure."; of

the date, divide the preceding figures by four, and the

remainder will indicate the column. The symbol X,
employed in the formula at the top of the column, denotes
the number of centuries, that is, the figures remaining after

the last two have been struck off. For example, reqirired

thedominical letter of the year 1839 1 In this case X= 18,

therefore (-r)^^ 2, and in the second column of letters,

opposite 39, in the table we find F, which is the letter of

the proposed year.

It deserves to be remarked, that as the dominical letter

of the first year of the era was B, the first column of the
following table will give the dominical letter of every year
from the commencement of the era to the reformaticn.

For this purpose divide the date by 28, and the lefer
opposite the remainder, m the first column of figures, ia

the dominical letter of the year. For example, supposing
the datfl to be 1148. On dividing by 28, the remainder
is 0, or 28 ; and opposite 28. in the first column of letters,

wfi find D, C. the donunical letters of the "e" ' i*^
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Table I.

—

Dominical Letters.

Vean of the Ctnlnry.
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years. In the course of this long period no two years can

be expressed by the same numbers in all the three cycles.

Hence, when the' number of any proposed year in each of

the cycles is known, jts number in the Julian period can

be determined by the resolution of a very'simple problem

•of the indeterminate analysis It is unnecessary, -however,

in the present case to exhibit the general solution-of the

problem, because when the number in the period corre-

sponding to any one year in the common era has been

ascertained, it is easy to establish the correspondence for all

other years, without having again recourse to the direct solu-

tion of the problem. We shall therefore find the number

of the Julian period corresponding to the first of our era.

We have already seen that the year 1 of the era had 1

for its number in the solar cycle, 2 in the lunar cycle, and

4 in the cycle of indiction ; the question is therefore to

find a number such, that when it is divided by the three

numbers 28, 19, and 15 respectively, the three quotients

shall be 10, 2, and 4.

Let X, y. Olid z be the three quotients of the divisions ; the

Bumher souglit will then be expressed by 28 x -h 10, by lil i/ + 2,

or bv 15 2 -t- 4. Hence the two equations

23a + 10=19y + 2= los-h 4.

9i •(- 8
To resolve the equation 28 a; + 10 = 19 y -I- 2, or i/ = a: +

let n 9x + 8
, we have then x—lm-v

=m'; then m = 9 vi'+ 8 ; hence

n: = 18 m' + 16 -^ m' = 19 m' -H 16

*ig»in, since 28 3 -i- 10

19

(!)

15 2 + 4, we have

15 2 = 28a; + 6, orz = 2z ^^ 6

let
2 a: - 6

15
'

''

15

then 2 3; = 16 n + 6, and x = 7 n + S +

Let 2 = »'
i then n' ; 2 »'; consequently

X = 14 71' + 3 + »' = 15 Ji' -I- 3

Equating the above two values of x, we have

(2).

15 n' + 3 = 19 m' -h 16 ; whence n' - m' + --
IS

Let
4m' + 13

p; we have then

4 m' = 15 p - 13, and m' = i p - 13

Let^- =p- thenp = ip" - \3;

whence m' = 10 p" - 62 - p" = 15 p" - 52

Now in this equation p' may be any number whatever, provided

15 p" exceed 52. The smallest value of p' (which ia the one hero

wanted) is therefore 4 ; for 15x 4 = 60 Assuming theteforep'=:4,
we have 77i' = 60- 52 = 8 ; and consequently, since x=19 m' + 16,

«=19 X 8 + 16 = 168. .The number requited is consequently
28X 168 + 10 = 4714.

Having found the uomber 4714 for the first of the era, the corre-

apondeijcc of the years of the era and of the period is as follows :

—

Eni, 1, 2. 3. .. X,

Peiiod. 4714. 4715, 4716,. 4713 + x

from which it is evident, tlial if we lake P to ropiesenl It t year of
the J ulian period, and x llic coriespouding year of the Chr jtian era,

we shall have
P = 4713 + X. and x = P - 4713

With regard to the numeration of the years previous vu the com
mencemenl of the era, the practice is not uniform. Ch onologisui,
in general, reckon the vear preceding the tirat of the e.a - 1, the
next preceding - 2, ana so on. In this case

Era, -1, -2. -3,.. -x.
Period, 4713, 4712, 4711, 47U-X;

(rlience

P = 4714 - X, and i = 4714 - P
But astronomers, in order to preserve the uniformity of computa-
tion, make the scries of years proceed without interruption, and
reckon the year preceding the first of the era 0. Thus

Era, 0, -1, -2,.. -x,
Peiiod, 4713, 4712, 4711, ..4713-X'

lueidair, jx this fnse

¥ = 4713 - js and aj = 4713 - P.

Refoi-maiion of the Calendar.—The ancient church calen-

dar was founded on two suppositions, both erroneous,'

lamely, that the year contains 3fi5J days, and that 235

lunations are exactly equal to nineteen solar years. It

could not therefore long continue to preserve its corre-

spondence with the seasons, or to indicate the days of the

new moons with the same accuracy. About the year 730

the venerable Bede had already perceived the anticipation

of the equinoxes, and remarked that these phenomena
then took place about three days earlier than at the timo

of the Council of Nice. Five centuries after the time of

Bede, the divergence of the true equinox from the 21st of

March, which now amounted to seven or eight days, was

pointed out by John of Sacrobosco, in a work published

under the title De Anni Rattone , and by Roger Bacon,

in a treatise De Reformaticme Calendarti, which, though

never published, was transmitted to the Pope. Thcbo

works were probably little regarded at the time ; but as

the errors of the calendar went on increasing, and the true

length of the year, in consequence of the progress of

astronomy, became better known, the project of a reforina-

tion w.-\s again revived in the 15th centuiy ; and in 14 74

Pope Sextus IV. invited Regiomontanu.s, the most cele-

brated astronomer of the age, to Rome, to supenntend the

reconstruction of the calendar. The premature death of

Eegiomontanus caused the design to be suspended for the

time ; but in the following century numerous memoirs

appeared on the subject, among the authors of which were

StoflQer, Albert Pighius, John Schoner, I.ucas Gauricu*,

and other mathematicians of celebrity. At length Pope

Gregory XIII. perceiving that the measure was likely to

confer a great eclat on his pontificate, undertook the long-

desired reformation ; and havitig found the Governments

of the principal Catholic states ready to adopt his views, he

issued a brief in the month of March 15S2, in which he

abolished the use of the ancient calendar, and substituted

that which has' since been received in almost all Christian

countries under the name of the (Jreijmian Calendar or

J!fino Style. The author of the system adopted by Gregory

was Aloysius Lihus, or Luigi Lilio Ghiraldi, a learned

astronomer and physician of Naples, who died, however,

before its introduction , but the individual who most con-

tributed to give the ecclesiastical calendar its present form,

and who was charged with all the calculations necessary

for its verification, was Clavius, bj whom it was completely

developed and explained in a great folio treatise of 800

pages, published in 1603, the title of which is given at the

end of this article.

It has already been mentioned that the error of the

Julian year was corrected in the Gregorian calendar by the

suppression of three intercalations in 400 years. In order

to restore the commencement of the year to the same place

in the seasons that it had occupied at the time of the

Council of Nice, Gregory directed the day following the

feast of St Francis, that is to say the 5th ot October, to

be reckoned the 15th of that month By this regulation

the vernal equinox which then happened on the 11th of

March was restored to the 21st From 1582 to 1709

the difference between the old and new style continued to

be ten days but 1700 being a leap year in the Julian

calendar, aud a common year in the Gregorian, the diflPer-

ence of the styles during the 18th century was eleven^days.

The year 1800 was also common in the new calendar, and.

consequently, the difference m the present century is

twelve days. From 1900 to 2100 inclusive it will be

thirteen days.

The restoration of the equinox to its former place in the

year, and the coirection of the intercalary period, were

attended with no difficulty , but lilius had also to adapt

the lunanyear to the new rule of intsrcalation. The lunat



672 CALENDAR [ecclesujsticai.

cycle contained 6939 days 18 hours, whereas the exact

time of 235 lunations, as we have already seen, is 235
X 29-530588 = 6939 days 16 hours 31 minutes. The
difference, which is 1 hour 29 minutes, amounts to a day
in 308 years, so that at the end of this time the new moons
occur one day earlier than they are indicated by the golden

numbers. During the 1257 years that elapsed between

the Council of Nice and the reformation, the error had
iccumulated to four days, so that the new moons which

were marked in the calendar as happening, for example,

on the 5th of the month, actually fell on the 1st. It

would have been easy to correct this error by placing the

golden numbers four lines higher in the new calendar

;

ind the suppreesion of the ten days had already rendered

't necessary to place them ten Unas lower, and to carry

those which belonged, for example, to the 5th and 6th of

the month, to the 16th and 16th. But, supposing this

correction to have been made, it would have again become

necessary, at the end of 308 years, to advance them one

line higher, in consequence of the accumulation of the

error of the cycle to a whole day On the other hand, as

the golden numbers were only adapted to the Julian

calendar, every omission of the centenary intercalation

would require them to be placed one line lower, opposite

the 6th, for example, instead of the 5th of the month ; so

that, generally speaking, the places of the golden numbers

would have to be changed every century. On this account

Lilius thought fit to reject the golden numbers from the

calendar, and supply their place by another set of numbers

called Epacts, the use of which we shall now proceed to

explain.

Epacts.—Epact is a word of Greek origin, employed in

the calendar to signify the moon's age at the beginning of

the year. The common solar year containing 365 days,

and the lunar year only 354 days the difference is eleven
;

whence, if a new moon fall onthe 1st of January in any

year, the moon will be eleven days old on the first day

of the following year, and twonty-two days on the first of

the third year. The numbers eleven and twenty-two are

therefore the epacts of those years respectively. Another

addition of eleven gives thirty-three for the epact of the

fourth year ; but in consequence of the insertion of the

intercalary month in each third year of the lunar cycle,

this epact is reduced to three. In like manner the epacts

of all the following years of the cycle are obtained by
successively adding eleven to the epact of the former year,

and rejecting thirty as often as the sum exceeds that

number. They are therefore connected with the golden

cumbers by the formula (-;T;r) i
in which n is any whole

number ; and for a whole lunar cycle (supposing the first

epact to be 11), they are as follows : 11, 22, 3, 14, 25, 6,

17, 28, 9, 20, 1, 12, 23, 4, 15, 2&> 7, 18, 29. But the

order is interrupted at the end of the cycle ; for the epact

of the following year, found in the same manner, would be

29-1-11 = 40 or 1 0, whereas it ought again to be 11 to

lorrespond with the moon's age and the golden number 1.

I'he reason of this is, that the intercalary month, inserted

vt the end of the cycle, contains only twenty-nine days

nstead of thirty ; whence, after 1 1 has been added to the

ipact of the year corresponding to the golden number 19,

we must reject twenty-nine instead of thirty, in order to

have the epact of the succeeding year ; or, which comes to

the same thing, we must add twelve to the epact of the last

year of the cycle, and then reject thirty as before.

This method of forming the epacts might have been con-

tinued indefinitely if the Julian intercalation had been

followed without correction, and the cycle been perfectly

exact ; but as neither of these suppositions is true, two

ecjnations or corrections must be applied, one depending on

the error of the Julian year, which is called the solar equa-
tion ; the other on the error of the lunar cycle, which la

called the lunar equation. The solar equation occurs threi

times in 400 years, namely, in every secular year which is

not a leap ye^r ; for in this case the omission of th»'

intercalary day causes the new moons to arrive one day'

later in all the following months, so that the moon's age at

the end of the month is one day less than it would have

been if the intercalation had been made, and the cjracts

must accordingly be all diminished by unity Thus the

epacts 11, 22, 3, 14, <tc,, become 10, 21, 2 13, 4c On
the other hand, when the time by which the new moons
anticipate the lunar cycle amounts to a whole day, which,

as we have seen, it does in 308 years, the new moons wUI
arrive one day earlier, and the epacts must consequently be

increased by unity. Thus the epacts 1 1 , 22, 3. 1 4, ic , in!

consequence of the lunar equation, become 12. 23. 4, 15.'

<fec. In order to preserve the uniformity of the calendar;

the epacts are changed only at the commencement of !
century ; the correction of the error of the lunar cycle M
therefore made at the end of 300 years In the Gregoriair

calendar this error is" assumed to amount to one day in

312J years.'or eight days in 2500 years, an assumption

which requires the line of epacts to be changed seven tunes

successively at the end of each period of 300 years, and!

once at the' end of 400 years , and, from the manner ml

which the epacts were disposed at the reformation, it wa»|

found most correct to suppose one of the periods of 2.1001

yeara to terminate with the year 1 800,

The years in which the solar equation occurs, counting!

from the reformation, are 1700, 1800. 1900, 2100, 220W
2300, 2500, (fee. Those in which the lunar equation occurs

are 1800, 2100, 2400, 2700, 3000, 3300. 3600, 3900, aftej

which, 4.300, 4600, and so on. When the solar equation

occurs, the epacts are diminished by unity ; when the lunar

equation occurs, the epacts are augmented by unity ; and

when both equations occur together, as in 1800. 2100,

2700, (fee, they compensate each other, and the epacts are

not changed.

In consequence of the solar and lunar equations, it is

evident that the epact. or moon's age at the beginning of

the year, must, in the course of centuries, have all different

values from one to thirty inclusive, corresponding to the

days in a full lunar month. Hence, for the construction

of a perpetual calendar, there must be thirty different seta

or lines of epacts. These are exhibited in the subjoined

table (Table III.) called the Extended Table of Epacts. which

is constructed in the following manner. The series o*

golden numbers is written in a line at- the top of the tabis,

and under each golden number is a column of thirty

epacts, arranged in the order of the natural numbers,

beginning at the bottom and proceeding to the top of th«

column. The first column, under the golden number' 1,

contains the ep.acts, 1, 2, 3, 4, (fee, to 30 or 0. The second

column, corresponding to the following year in the lunar

cycle, must have all its epacts augmented by 1 1 ; the lowest

number, tkerefore. in the column is 12, then 13, 14, 15,

and so on. The third column, correspondir.g to the golden

number 3, has for its first epact 12 -f 11 = 23; and in

the same manner all the nineteen columns of the table are

formed. Each of the thirty lines of epacts is designated

by a letter of the alphabet, which seives as its index or

argument. The order of the letters, like that of the

numbers, is from the bottom of the column upwards.

In the tables of the church calendar the epacts are

usually printed in Roman numerals, excepting the last,

which is designated by an asterisk ( * ), used as an

indefinite symbol to denote 30 or 0, and 25, which in the

last eight columns is expre.<;sed in Arabic characters, for s

rcison'lhat will imnicdiatdy be explained. In the tabU
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here given, this distinction L> made by means of an accent

placfcd over the last figure.

At the reformation the epacts were given by the line D.

The year 1 600 was a leap year , the intercalation accord-

ingly took place as usual, and there was no interruption m
he order of the epacts

, the line D was employed till

1 700. In that year the omission of the intercalary day
rendered it necessary to diminish the epacts by unity, or to

pass to the line C. In 1800 the solar equation again

occurred, in consequence of which it was necessary to

descend one line to have the epacts diminished by unity
,

bat in this year the lunar equation also occurred, the

anticipation of the new moons having amounted to a day .

tlie new moona accordingly happened a day earber, which

rendered it necessary to take the epacts in the next higher

line There was, consequently, no alteration
,

the two

^uations destroyed each oihet Tbe line of epacts

belonging to the present ccutury lo cherbwie C. in 190{»

the solar equation occurs, after which the line is 6. Tb»
year 2000 is a leap year, and there is no alteration. In

2100 the equations again occur together and destroy each
other, 80 that the line B will serve three centuries, from
1900 to 2200. From that year to 2300 the line will be
A. In this manner the line of epacts belonging to any
given century is easily found, and the method of proceeding
is obvious. When the solar equation occurs alone, the Une
of epacts IS changed to the next lower m the table ; when
the lunar equation occurs alone, the line is changed to Iha
next higher , when both equations occur together, no
change takes place. In order that it may be perceived at

once to what centuries the different lines of epacts respec-

tively belong, they have been placed m a column on the left

hand side of the following table.
.

Table III

—

Extended Table of EpacU.



674 C A T. E N D A R r»CCLESIASTICAI»,

'lABLE IV.

—

Gregorian Calendar.
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Again, suppose it were required to find the moon's age on

tie 2nd of December in the year 1916. In this case the

golden number is (—r^

—

)= 17, and in Table III.,

opposite to 1900, the line of epacts is B. Under 17, in

Uue B, the epact is 25' In tbe calendar this epact first

eccurs before the 2nd of December at the 26th of Novem-
ber The 26th of November is consequently the first day
of the moon, and the 2nd of December is therefore the

seventh day.

Easter—The next, and indeed the principal use of the

calendar, is to tind Easter, which, according to the regula-

tion of the Council of Nice, must be determined from the

lollowing conditions

—

1st, Easter must be celebrated on

a Sunday , '2)id, this Sunday must follow the 14th day of

tne 'paschal moon, so that if the 14th of the paschal moon
falls on a Sunday, then Easter must be celebrated on the

Sunday following , Zrd, the paschal moon is that of which

tbe 1 4th day falls on or next follows the day of the vernal

equinox ; 4M, the equinox is fixed invariably in the

calendar on the 21st of March. Sometimes a misunder-

itanding has arisen from not observing that this regulation

13 to be construed according to thj tabular full moon as

determined from the epact, and not by the true full moon,
which, in general, occurs one or two days earlier.

From these conditions it follows that the paschal full

moon, or the 14th of the paschal moon, cannot happen
before the 2l8t of March, and that Easter in consequence

cannot happen before the 22nd of March. If the 14th of

the moon falls on the 21st, the new moon must fall on the

8th ; for 21 - 13 = 8 ; and the paschal new moon cannot

bappen before the 8th ; for suppose the new moon to fall

oil the 7th, then the full moon would arrive on the 20th,

or the day before the equinox. The following moon would

De the paschal moon. But the fourteenth of this moon
falls at the latest on the 18th of April, or 29 days after the

20th of March ; for by reason cf the double epact that

occurs at the 4th and 5th of April, this lunation has only

29 days. Now, if in this case the 18th of April is Sunday,
then Easter must bo celebrated on tho following Sunday,

or the 29th of April. Hence Easter Sunday cannot happen
earlier than the 22ud of March, or later than the 25th of

April

Hence we derive the following rale for finding Easter

Sunday from the tables :— Is;, Find the golden number,
and, from Table III., the epact of the proposed year. 2«(i',

Find in the calendar (Table IV. ) the first day after the 7th

of March which corresponds to the epact of the year ; this

will be tbe first day of the paschal moon. Zrd, Reckon thir-

teen days after that of the first of the moon, the following

will be the 14th of the moon, or the day of the full paschal

moon, 4M, Find from Table I. the dominical letter of

tbe year, and observe in the calendar the first day, after the

fourteenth of the moon, which corresponds to the dominical

letter ; this will be Easter Sunday.
Example.—Required the day on which Easter Sunday

falls in the year 1840/ \st. For this year the golden

number is (

—

^a
—

)r= 17> ^^d the epact (Table III.

line C) is 26. 2nd, After the 7th of March the epact 26
first occurs in Table III. at the 4th of April, which, there-

<ore, is the day of the new moon. Zrd, Since the new
moon falls on the 4tJ, the full moon is on the 1 7th

(4 -h 13 = 17). 4^, The dominical letters of 1840 are

E, D (Table L), of which D must be taken, as E belongs

only to January and Februaiy. After the 17th of April

D first occurs in the calendar (Table IV.) at the 19th.

Therefore, in 1840, Easter Sunday falls on the 19th of

April The operation is in all cases much facilitated by
means of tho following table :—

Table V
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foDowing year must be L - V, retrograding one lettei e«i-y ctm-
mon yenr. After a; years, therefore, the number of the letter

will oo li- X. But as L can never exceed 7, the number x will

AlvTuys exceed L after the first seven years of the era. In order

therefore to render the subtraction posaible, L must be increased by
some multiple of 7, as 7m, and the formula then becomes 7m + L - x.

In the year preceding the first of the era, the dominical letter was
C ; for that year, therefore, we have L = 3 ; consequently for any
succeeding year x, L= 7?» + 3 - x, the years being all supposed to

consist of 365 days. But every fourth year is a leap year, and the
.effect of the intercalation is to throw the dommical letter one place
&rther back. The above expression must therefore be diminished

by the number of units iD j. or by (
-
J

(this notation being used

to denote the quotient, in a whole number, that arises from dividing
a*7 4). Hence in the Julian calendar the dominical letter is given

by tho equation L = 7m + 3-i-lTl .

Tliis equation gives the dominieat letter' of any vear from the
cemmencement of the era to the reformation In order to adapt it

to the Gregorian calendar, we must first add the 10 days that were
left out of the year 1582 ; in the second place we must add one day
for every century that haa elapsed since 1600, in consequence of the
secular suppression of the intercalary day \ and lastly we must
deduct the units contained in a fourth of the same number, because
every fourth centesimal year is still a leap year. Denoting therefore
the number of the century (or the date after the two right-hand
digits havB been struck out) by c, the value of L must be increased

by 10 -Kc - 16) - (^-^^)y, We have then

! 7ot + 3
\i)n

+ 10 + (c - 16) i'^X
that is, since 3 + 10 = 13 or 6 (the 7 days being rejected, as they
do not affect the value of L),

L = 7ni + 6 - I -G). + (c - 16) "
V 4 /«4 Jvj

'

This formnla is perfectly general, and easily calculated.
As an example, let us take the year 1839 in this case.

le = 2.

L = 7m + 6 - 1839 - 459 -h 2 -

L = 7m - 2290 = 7 x 328 - 2290
L = 6 = letter F.

The year therefore begins with Tuesday It will be remembered
that m a leap year there are always two dominical letters, one of
which is employed till the 29th of February, and the other till the
end of the year. In this case, as the formula supposes the inter-
•Calation already made, the resulting letter is that which applies
.after the 29th of February. Before tho intercalation the dominical
letter had retrograded one place less Thus for 1840 the formula
.rives D ; during the first two months, therefore, the dominical
Tetter is E.

In order to investigate a formula for the epact, let us make
E = the true epact of the given year :

J = the Juhan epact, that is to say, the number the epact would
have been if the Juhan year had been still in use and the
lunar cycle had been exact

,

15 = the correction defending on the solar year
.'M = the corrcctioD depending on Wie lunar cycle ;

then the equation of the epact wiS be

E = j4.S-i-M.
eo that E will be known when the numbers J, S, and M are deter-
mined..

Tiro epact J depen'is on the golden number N, and most be do-
teraiincd from the fact that in 1583. the finst year of th- reformed
calendar, N was 6. and J 26 For tho following yecrs, then, the
golden numbers and epacts are as follows :

1583. N =
1584. N =
ISS.'i, N =
1586, N = 10,

J = 26 -

J = 7

J = 18
J = 2!.

26
and, thcicfore, in general J =

(

n -

11

11

11 -

IKN
30

SO = 7
;

= I";

= -M

.

30 _ 10;

But the

numerator tf this fraction becomes bv reduction UN - 40 orUN - 10 (the 30 being re.]ccted. n<> the remainder only io soucht)
r= N »• 10 (N •- 1); ti.ereforc, ultimately.

-

10_(N_

SO ~)

On account of the lolar equation S, the epact J cust be diniin.
ished by unity every centesimal ytiar, excepting always the fourth.'

After X centunes, therefore, it must be diminished by a - (?) .

Now, as 1600 was a leap year, the first correction of the Julian in-
tercalation took place in 1700 ; hence, taking c to denote the
number of the century as before, the correction becomes (c - 16)

- ( '—J— ) . which must be deducted from J. ' Wc have there-

fore

S = . ^c - 16) + ^-^\
With regard to the lunar equation M. wc have already stated that

in the Gregorian calendar the epacts are increased by 'unity at tho
end of every penod of 300 years seven times successively, and then
the increase takes place once at the end of 400 years. This gives

eight to be added in a penod of twenty-five centuries, and ^ io x

centuries. But oi = o\'^-a^\ Now, from the manner in

which the intercalation is directed to be made (namely, seven times
successively at the end of 300 years, and once at the end of 400),

it is evident that the fraction — must amount to unity when the

number of centurieii amounts to twenty-four. In like maimer,
when the number of centuries is 24 -(• 25 = 49, we must have

when the number of centuries is 24 -(- 2 x 25 = 74, then

^ = 3 ; and, generally, when the number of centuries is 24 -^

Now this is a condition vbich wiU

25

25

n X 25, then ^ n t 1

Hence the correction of the epact, or the number of days to be in*

tercalated after x centunes reckoned from the commencement of on«

of the periods of twenty-five centuries, is
\

Tht

evidently be expressed in general by the formula » -
( g, )

lys t

emei

last penoQ of twenty-five centuries terminated with 1800 ; there-

fore, in any succeeding year, if c be the number of the century, wt

shall have x = c - 18 and x -i- 1 = c - 17. Let I ~r=— ) = a.
\ 25 /w '

then for all years after 1800 the value of M will be given by th«

formula ( ^

—

-
) ; therefore, counting from the begin-

ning of the calendar in 1532,

M I c - 15 - o I

By the substitution of these values of J, S, and M, the equation
of the epact becomes

„ /'N + I0(N-1)\ ,^, /'c-16\ /c-15-a\

It may be remarked, that as a = ( —^7— V , the value of o vrill

be till c - 17 = 25 or c = 42 ; therefore, lill the year 4200, a may
be neglected in the computation. Had the anticipation of the new
moons been taken, as it ought to have been, at one day in 308 years

instead of 31 2 J, the lunar equation would have occurred only twelve

times ill 3700 years, or eleven times successively at the end of 300
years, and then at the end of 400. In strict accuracy, therefore, a
ought to have no value till c - 17 = 37, or c = 54, that is to say,

till the year 5400. The above formula for the epact is given by
Delambre {Bist. df VAstronomit Modcme, torn. i. p. 9) ; it may b«

exhibited under a variety of forms, but the above is perhaps the bes-

adapted for calculation. Another li.id previously bren Riven I"

Gauss, but inaccurately, inasmuch as the correction depending on ..

was omitted.

Having determined the epact of the year, it onlv remains to find

Easter Sunday from the conditions already laid down. Let

P = the number of days from the 21st of March to the 15th of tht

paschal moon, which is the first day on which Easter Sunday
can fall

;

^

p = the number of days from the 21st of March to Easter Sunday.
L = the number of the dominical letter of the year ; \

I — letter belonging to the day on which the 15th of the moon f&lla

then, smce Easter is the Sur.day foUowiug the 14th of tho moon, irt

have

p = P -KL - i),

I wUicb ii commonly called the iiui'il«>- <tf directiin,

:
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The value of L is always given by the formula for the domiuica'

letter, and P and t are easily deduced from the epact, as will appear

from the following considerations.

When P = 1, the full moon is on the 21st of March, and the new
moon on the eighth (21 - 13 = 8), therefore the moon's age on the

1st of March (which is the same as on the 1st ofJanuary) is tweuty-

three days ; the epact of the year is" consequently twenty-three.

When P = 2 the new moon falls on the ninth, and the epaot is con-

sequently twenty-two ; and, in general, when P becomes 1 -f ar, E
becomes 23 - x, therefore P + E = 1 -h x -h 23 - a;= 2-1, and P
= 24 - E. In like manner, when P = 1, i =D = 4 ; for D is the

dominical letter of the calendar belonging to the 22nd of March.
But it is evident that when I is increased by unity, that is to say,

when the full moon falls a day later, the epact of the year is dimin-
ished by unity ; therefore, in general, when i = 4 -H x, E =. 23 - s,

whence i -h E = 27 and i = 27 - E. But P can never be less than
1 nor I less than 4, and in both cases E = 23. When, therefore, E
19 greater than 23, we must add 30 in order that P and I may have
positive values in the formula P = 24 - E and J = 27 - E. Hence
there are two cases.

/97 _ E\
Z = 27 - E. or (?Z-^y

_

^x^ ^ „. ( P = 54 - E
WhenE>23, j^^^^_^_^^^5^E>j^

By substituting one or other of these values of P and /, according as

the case may be, in the formula p = P -(. (L - /), we shall have p,
or the number of days from the 21st of March to Easter Sunday.
It will be remarked, that as L- Z cannot either be or negative,

j'we must add 7 to L as often as may be necessary, in order that L-i
!inay be a positive whole number.

By means of the formnlx which we have now given for the domin-
ical letter, the golden number, and the epact, Easter Sunday may
be computed for any year after the refonnation, without the assist-

ance of any tables whatever As an example, suppose it were
required to compute Easter for the year 1840. By substituting this

number in the formula for the dominical letter, we have x — 1840,

e - 16 = 2, i^—T- )„= 0, therefore

L = 7m -H 6 - 1840 - 4C0 -f 2
= 7m - 2292
= 7 X 328 - 2292 = 2296 - 2292 = 4

L = 4 = letter D (1).

For the golden number we have N = ( _ .^
— 1 ;

therefor* N = 17 "
(2).

_ ., ^ , /N+lOlN-1), /IT + ISOX /177\
For the epact we have

( ^^ )r--\—i^)r^KM)r
c- 15

= 27 ; likewise c- 16 = IS- 16 = 2, —5— = 1, o = 0; therdore

E = 27-2 + 1 =26 (3).

Now since E > 23, wo have for P and /,

P = 54-E = 54-26 = 23,

, /57-E\ /57-26\ /31\ „

consequently, since p = P + (L-?),

p = 28 -K4-3) = 29;
that is to say, Easter happens twenty-nmc days after the 21st of

March, or on the 19th April, the same result as was before found
from the table;,.

The principal church feasts depending on Easter, and
the times of their celebration, are as follows :

—

Septuagesima Sunday 1 ( 9 weeks ) , ^

Fust Sunday in Lent J is ^ 6 weeks \ ^,
Ash Wednesday ) / 46 days )

*"'"'"•

Rogation Sunday \ ? 5 weeks ^

Ascension day or Holy Thursday f (, ) ^^ <'''^' (
^^^''•

Pentecost or Whitsunday ( j 7 weeks £ Easter.

Trinity Sunday
J (8 weeks )

The Gregorian calendar was introduced into Spain,

Portugal, and part of Italy, the same day as at Rome. In
France it was received in the same year in the month of

December, and by the Catholic states of Germany the

year following. In the Protestant states of Germany tlie

Julian calendar was adhered to till the year 1700, when it

was decreed by the diet of Ratisbon that the new style

and the Gregorian correction of the intercalation should
Vie adopted. Instead, however, of employing the (Tolden

numbers and epa^ts for the determination of Kwter and
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the movable feasts, it was resolved that the equinox and
the paschal moon should be found by astronomical com-
putation from the Rudolphine tables. But this method,
though at first view it may appear more accurate, was soon
found to be attended with numerous inconveniences, and.
was at length, in 1774, abandoned at the instance of
Frederick II. king of Prussia. In Denmark and Sweden
the reformed calendar was received about the same time aa
in the Protestant states of Germany. It is remarkable
that Russia still adheres to the Julian reckoning.

In Great Britain the alteration of the style was for t
long time successfully opposed by popular prejudice. The
inconvenience, however, of using a diETerent date from that
employed by the greater part of Europe, in matters of
history and chronology, began to be generally felt ; and at

length, in 1751, an Act of Parliament was passed for the
adoption of the new style in aU public and legal transac-

tions. The difference of the two styles, which then
amounted to eleven days, was removed by ordering the

day following the 2d of September of the year 1752 to be
accounted the 1 4th of that month ; and in order to pre-

serve uniformity in future, the Gregorian rule of intercala.

tion respecting the secular years was adopted. Ai the

same time, the commencement of the legal year was
changed from the 25th of April to the Ist of January.
In Scotland, the new stj-le was adopted from the begin-

ning of 1600, according to an Act of the pri\-y council in

December 1599. This fact is of importance with reference

to the date of legal deeds executed in Scotland between that

period and 1751, when the change was effected in Engliind.

With respect to the movable feasts, Easter is detern^rned

by the rule laid down by the Council of Nice ; but instead

of employing the new moons and epacts, the goWen
numbers are prefixed to the days of ihefutl moons. Ih
those years in which the line of epacts is changed in the

Gregorian calendar, the golden numbers are removed to

different days, and of course a new table is required when-
ever the solar or lunar equation occurs. The golden
numbers have been placed so that Easter may fall on the

same day as in the Gregorian calendar. The calendar of

the church of England is therefore from century to century
the same in form as the old Roman calendar, excepting

that the golden numbers indicate the full moons instead of

the new moons.

Hebrew Calendar.—In the construction of the Jewish
calendar numerous details require attention. The calendar

is dated froin the Creation, which is considered to have
taken place 3760 years and 3 months before the commence-
ment of the Christiaa era. The year is luni-solar, and,

according as it is ordinary or cmbolismic, consists of twelve

or thirteen lunar months, each of which has 29 or 30
days. Thus the duration of the ordinary year is 354
days, and that of the embolismic is 384 days. In either

case, it is sometimes made a day more, and sometimes a
day less, in order that certain festivals may fall on proper

days of the week for their due observance. The distribu-

tion of the embolismic years, in each cycle of 19 years, is

determined according to the following rule :
—

The number of the Hebrew year (Y) which has its

commencement in a Gregorian year (x) is obtained by the

addition of 3761 years; that is, Y = « -t- 3761. Divide

the Hebrew year by 19 ; then the quotient is the number
of the last completed cycle, and the remainder is the year

of the current cycle. If the remainder be 3, 6, 8, 1 1, 14,

17, or 19 (0), the year is embolismic ; if any other number,.

It is ordinary. Or, otherwise, if we find the '•"mainder

^-(^\
the year is embolismic when R < 7.
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Tlie calendar is coustructed on the assumpnouh tnac the

mean lunation is 29 days 12 hours 44 mm. 3J sec, and

that the year commences on, or immediately after, the new
moon following the autumnal equinox. The mean solar

year is also assumed to be 365 days 5 hours 55 min-

25|4- sec, so that a cycle of nineteen of such years, con-

taining 6939 days 16 hours 33 miu. 3J sec, is the exact

measure of 235 of the assumed lunations. The year 5606
was the first of a cycle, and the mean new moon, appertain-

ing to the 1st of Tisri for that year, was 1845, October 1,

15 hours 42 min. 43^ sec, as computed by Lindo, and
adopting the civil mode of reckoning from the previous

midnight. The times of all future new moons may conse-

quently be deduced by successively adding 29 days 12

hours 44 min. 3J sec to this date.

To compute the times of the new moons which determine

the commencement of successive years, it must be observed

that in passing from an ordinary year the new moon of the

following year is deduced by subtracting the interval that

twelve lunations fall short of the corresponding Gregormn
year of 365 or 3G6 days ; and that, in passing from an
cmbolismic year, it is to be found by adding the excess of

thirteen lunations over the Gregorian year Thus to

deduce the new moon of Tisri, for the year immediately

following any given year (Y), when Y is

( ordinary, subtract ( , , I days 1 5 hours 1 1 min. 20 sec.

,

^ embolismic, add I ,. j days 21 hours 32 miu. 43i sec,

ihe second-mentioned number of days being used, in each

tase, whenever the following or new Gregorian year is bis-

sextile.

Hence, knowing which of the years are embolismic, from
their ordinal position in the cycle, according to the rule

before stated, the times of the commencement of successive

years may be thus carried on indefinitely without any
difficulty. But some slight adjustments will occasionally

be needed for the reasons before assigned, viz., to avoid

certain festivals falling on incompatible days of the week.
Whenever the computed conjunction falls on a Sunday,
Wednesday, or Friday, the new year is in such case to be
fixed on the day after. It will also be requisite to attend
to the following conditions :

—

If the computed new moon be after 18 hours, the

following day is to be taken, and if that happen to be
Sunday, Wednesday, or Friday, it must be further

postponed one day. If, for an ordinary year, the new moon
falls' on a Tiie.iday, as late as 9 hours 11 min. 20 sec, it is

not to be observed thereon ; and as it may not be held on
a Wednesday, it is in such case to be postponed to

Thursday. If, for a year immediately following an
embolismic year, the computed new moon is on Mondaj',

as late as 15 hours 30 min. 52 sec, the new year is to

be fixed on Tuacday.

After the dues of commencement of the successive

Hebrew years are finally adjusted, conformably with the

foregoing directions, an estimation of the consecutive

intervals, by taking the differences, will show the duration

tand' character of the years that respectively intervene.

According to the number of days thus found to be com-
prised in the different years, the days of the several months
ore distributed as in Table VI.

The signs -f and - are respectively annexed to Hesvan
and Kislev to indicate that the former of these months may
eometimes requu-e to have one day more, and the latter

Bometimes one day less, than the number of days shown in

the table,—the result, in every case, being at once determined
by the total number of days that the year may happen to

Contairt. An' ordinary year niay comprise 353, 354, or 355

days , ana ju embolismic year 383, 58}, or 385 days. Id
these cases respectively the year is said to be imperfect,

common, or perfect. The intercalary month. Veadai, is

introduced in embolismic years in order that Passover, the
15tb day of Nisan, may be kept at us proper season, which
IS the full moon of the vernal eqmnox, or that which takes

place after the sun has entered the sign Aries. It always
precedes the following new year by 163 days, or 23 weeks
and 2 days ; and Pentecost always precedes the new year
by 113 days, or 1 C weeks and 1 day.

Table VI — Hebrew Mouth.
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Table Vll.—Hebrew Years (continued).

Jewish
Year

bei of

Days

Gfi44 35,4

45 355

^<i 3S5

47 1354

48 1353

49 385

50 ! 354

51
I
3S3

i52

Comirencement IJewlsb beiof
(l«t of Tisri)

]

Year n^y.

S.53
-54
S55
^66

67

58

69

S55
354
385
353
355
384

355
353

6013S4
61 ' 355

62,333

Tues.

Sat.

Thur.
Thur.

Mon.
Thur
Tlmr.
Mon
Sat
Tliur

Mon.
Mon
Thur
Tues
Mon
Sat.

Tucs
Mon.

I
Sat

2 Oct 1883
20 Sept. 1884

10 Sept. 1835
30 Sept 1886

19 Sept. 1887

6 Sept 1883

26 Sept 1889!

15 Sept. 1.890

3 Oct 1891

22 Sept. 1892

USept. 1S93

1 Oct 1894

19 Sept 1895

8 Sept 1896

y7Sept 1897

17 Sept 1898

5 Sept. 1899

24 Sept. 1900

14 Sept 1901

56«3 355
64 ' 354

65 3X5

6G ,
355

67
I

354

68,383
69

I

355

70 383
JS71 354

)>,72 355
."73 1385
'§74

I
354

75 353
76 '385
77 I 354
7ii

; 355
79 .383

ge 354

81 385

.720

21

ComnienfpnieQt
(Ist o( Tisil).

355
354
383

23 355
24 I 354
25

I

385
26 353
27 3S5

^28 354
^29 I 356
"-; 30 I 383
2311354
" 32 ' 355

33 ; 383
34 355

35
I
354

36
' 385

37
,
353

38 384

Sat.

Thur
Mod.
Sat.

I Thur

{
Mon

I

Mon
Thur
Thur

1
Mon.

I Sat

Thur
Mon

I Sat
I Thur
i
Tues

I Sat.

1
S,it.

i

Tues

3 0et.

22 Sept.

llSept-

29 Sept

19 Sept.

7 Se].t

27 Sept

15 Sept

^On
23 Sept

13 Sept.

1 Oet
20 Sept
9 Sept
27 Sept

17 Sept

6 Sept

25 .Sept

13 Sept

1959
1960

1961

1962
1963
1964
1965

1966
1967
1968
1969

1970
1971

1972
1973
1974
1975
1976
1977

Thur.
Tues
Sat
Sat
Thur.
Mon.
S.it.

Thur
Tues
Sat,

Thur.
Thur.
Mon.
Thur
Thur.
Mon.
Sat.

Thur
Mon.

5682
83

84

85
86

87

88
89
90

o91
ofl2

i93
94

95
96
97
98
99

2 Oct 1M02|'

22 Sept I^'i3||

10 Sept 1904 1

30 Sept, 1905

20 Sept. 1906

9 Sept. 1907

26 Sept. 1908

16 Sept 1909

4 Oct. 1910

23 Sept 1911

12 Sept 1912

ViiVt 1913

21 Sept 1914

9 Sept 1915

28Sepi 1916

17 Sept. 1917

7 Sept 1918

25 Sept Is-IO

13 Sept 192U

355
353
384
355
355
383
354

385
353
354
385
355
354
393
355
354

335
353

6700 385

6701
02
03
04

06
06
07

03
Ji09
S.10
5^11

Sl2
^13

14
16
16

17

18
19

Mod
Sat.

Tucs.

Mon
Sat

Tliur

Tues
Sat.

Sat

Tues
Sat

Sat.

Thur
Mon
Sat

Thur
Mon.
Mon
Thur

5739
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So that

w = 6(y)^ + 3(^—30

—

Jj.
(rejecting sevens;,

the values of which obviously circulate in a period of 7 times 30 or

210 years.

1 Let C denote tha nnmber of completed cycles, and y the yen- of

the cycle ; then Z = 30 C + y, and

*' = * (f)r + KDr + ^ (P^ir^)r''"i^'^S '"ens),

from this formola the foUovicg table has been constructed:

—

Table VIII.

YcAT Of the
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44th Cycle—co/itmuci. 47th Cycle.

YH-rot
Heglra.

180S*
1309
1310
ISll*
1312
1313
1314*

1315
1316*

1317
1318
1319'

1820

Cororaencement
(1st of UuhtuTam).

ISSl
1862«

1353
1364
1355*

1856
1357*

1358
1359
1360*

1361
1362
1383*

1364
1365
1366*

1867
1868*

1S69
1370
1371*

1372
1378
1374*
1375
1376*

1377

I
1378

I 1379*

(1
1330

Sun.
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The principal worto on the calendar are the following :—Clavias,

^Somam Calendarii a Oregarlo ,XI1I. P. M. nstilvXi Ezplkaiio,

Bon^e, 1603; L'Ari de vfriJUr la Dates; Lalande, -AalTcmamic,

toin. ii ; TraiU de la Sphire et du Calmdrier, paj M. Revard,

wPatia, 1816; Delambre, Train de VAstrcnu/niic Thiariquc U iVct-

tiqn^^ torn. iii. ; SUtoire de VAstromoTnie Modeme; Methodus Ucffiiica

• iimfis, pcTfadlis, ac jieryettm consirucndi Calendarium EccUsU^eli-

aim. Stylo tam novo quam veUre, pro Cdnciis Chrislianis Eunpn
popiilis, lie., anctore Paulo Tittel, Gottingcn, 1316 ; Fciffajolt ana.
tUich^ pel calcolo delta Pasqita, c ccrreziane di quelio di Ga-usSt c<?»

crUiche ossenxaioni fi quanta ha scriUo del Calendario il Dtlamhri,

di Lodovico Ciccolini, Rome, 1817 ; E. H. Lindo, Jewish Calendar

Jot S-Uty-fcmr Years, 1838 ; W. S. B. Woolhouse, MeamTes, SVeighla,

and Moneys of all Nations, 1869. ^T. G.—W. S. B. W.)

CALENDER, a mechanical engine employed for dressing

and finishing cloths and various descriptions of fabrics,

preparatory to sending, them into the market. It is also

used by calico-printers to prepare the surface of their

cloths for the operations of printing. The first object cf

calendering is to produce in the cloth as perfect extension

and smoothness of surface as can be attained,—so that no
wnnklo or doubled folding may remain in it. The second

end attained by the calendering of cloth is the compression

of the yarn or threads of which the texture is composed,

which in some degree divests them of their cylindrical

«hape, and reduces them to a degree of flatness, which,

by bringing them more closely into contact with each
other, gives to the fabric a greater appearance of closeness

and strength than it would otherwise possess. Tho opersr

tion of the calender also improves the superficial appearance,

by flattening down all knots, lumps, and other imperfec-

tions, from which no material from which cloth is fabricated

can ever be entirely freed during the previous processes of,

spinning and weaving. And, thirdly, in certain fabrics it

is desirable that cloth should receive, by means of friction,

an additional lustre or polish, which is distinguished by the

appellation of glazing. For the accomplishment of these

objects the agencies on which the calenderer has to rely

are moisture, heat, pressure, and friction, and these he
variously combines to produce many different effects.

The term calender, which really means only the chief

mechanical engine employed, gives the general name to the

finishing establishments where all the varied operations of

cloth-lapping are carried on ; and it is as usual to say that

goods are packed as that goods are dressed at a calender.

The common domestic smoothing-iron may be regarded as

"t form of calendering utensil ; as ia also the old-faahioned

uomestic mangle, which consists of a cylinder applied to a
plane, upon which it is rolled backward and forward, until

some degree of smoothness is produced by this reciprocaUng

motion. A form of mangle, consisting of an enormously
heavy cylinder, which is worked forwards and backwards
over a plane surface, ia still used in calendering establish-

ments for the finishing of very heavy linens and Similar

gooda
The smoothing calender completes the substitution of

cylindrical for plane surfaces, all the parts which operate
upon the cloth being of that form. This ingenious engine,
which was introduced into Britain from Flanders and
Holland during the persecution of the Huguenots, has,

since its introduction and adoption, undergone no veiy
material or important alteration or improvement in point of
theoretical principle ; nor, untJ the extension of the cotton
manufacture had introduced a general spirit of mechanical
improvement, were any great advances made in the practical
applications of it

Calenders are constructed vrith from two to five rollers
or cyhnders, tcehaicaUy termed "bowls,"—three or five-

bowl calenders being most frequently employed. The
materials of which these cylinders are made are wood,
compressed paper, and metal, such as chilled cast-iron,
brass, or copper. They are variously arranged in relation
to each other, and as mechanical arrangements are re-

quired—Ist, for varying pressure ; 2d, for applying neat
vithin a metal bowl from steam, hot iron, or burn ing gas

;

and 3d, for varying the rate of mofion of a pair of the

bowls 80 as to produce friction—the gearing of a calender

is somewhat complex. Commordy a three-bowl calender

has an upper and under cylinder of paper, the central one
being. of metal, and in such an implement either two pieces

may pass through at the same time, or one piece may
Teceive two pressures. An ordinary five-bowl calender ha*
the first, third, and fifth cylinders of paper, the inter-

mediate being of metal, and here four successive pressures

may be given. Fig. 1, Plate XXXTL, is an elevation

of a five-roller calender for finishing cloth. A, A are two
paper rollers, of 20 inches diameter, each. B, B are two
cast-iron cylinders, externally turned until perfectly smooth;

their diameter is 8 inches, allowing the substance of iron to-

be 2 inches, and leaving a perforation of 4 inches diameter.

C is a paper roller of 14 inches diameter; D, D is the

framing of cast-iron for containing the bushes in which the-

journals of the rollers revo)v&'; E, E are two levers by which
the rollers are firmly pressed together while the cloth is

passing through.

Fig. 2 is an end view, of the same calender, with th&
wheels for glazing cloth. The wheel on the upper cylinder

is 1 inches diameter, the wheel on the under cylinder is 1$
inches diameter ; they are connected by the wheel F, which
communicates the speed of the upper cylinder, so that the

wheel on the under cylinder being nearly one-third of ao
inch more in diameter, the difference of their motions

retards the centre paper roller, by which means the upper

cylinder passes over the cloth one-third faster than the

cloth passes through the calender, and polishes it in con-

sequcKce.

The construction of paper or pastelxwrd rollers for

calenders is a process of great interest and importance.

The frequent heating and cooling to which the apparatus

is subject necessarily produces warping and splitting in

wooden bowls, which are thereby rendered useless, but the

substitution of paper afforded a radical cure for these

defects as well aa a collateral advantage arising from it*

being susceptible -of a much higher degree of superficial

polish, which is always transferred to the cloth. In the

construction of paper cylinders an axis or journal of

malleable iron and two circular plates of cast-iron of the

same diameter as the cylinder to be made are, in the first

place, provided. A plate is secured on one end of the

journal. The entire space between the two iron plates is

then to be filled with circular pieces of paper or pasteboard,

exceeding by about 1 inch in diameter the iron plates, and
having each a correspondent perforation, through which

the iron journal parses. \ cylinder is thus formed, the

substance of which is of paper locked together by plates

of iron at the extremities, and susceptible of immense
compression which it receives in a hydraulic press. After

undergoing this preparation, the cylinder is exposed to

strong heat in a confined apartment in which the paper

contracts and becomes loose. It is again put into the

press, more sheets of paper arc added, aod this process goes

on tUl the cylinder has gradually acquired the requisite

;ompreosion. It is then re-exposed to the ordinary tem-

perature of the atmosphere, and by its ro-e:;q)anfiion pre-

sents a body almost remarkably compact, its specifia

gravity in thi:t slate bcin^ gieater than even that of silver.
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The only operation now lequirea .is that of turning its

.superficies until correctly cylindrical ; and this is a work
of immense labour and patience.

For dressing muslins, gauzes, lawns, and other goods of

a light kind, a smaller species of calender is employed. It

consists of only three cylinders of equal diameter (gene-

rally about C inches), and is easily moved by a common
wiiich or handle. The middle cylinder is iron, and the

others are of wood or pasteboard. All the cylinders are

of equal diameter, and are moved with equal velecities by

means of small wheels. This machine is always used in a

cold state.

By means of the calender, also, is produced the waved
or watered surface, known as vioirii among the French,

and best seen in the silk textures called moire antique, and

in woollen moreens. The effect is produced in a variety

of ways, the principal method employed consisting of pass-

ing two -webs laid above each other through the calender

at the same time. The threads of the web not running

perfectly parallel to each other are at some places super-

imposed, and at other points they'fit into alternate spaces,

—the result being that at the places where the threads

press directly on each other a higher gloss is produced,

which gives the watered appearance to the texture. Water-

ing is also effected on a single thickness of material by
rriDvit^ the web to the right and left as it enters the

calender,, and thus varying the direction in which it travels

over a bowl on which there are a series of engraved lines

running in a parallel direction. Embossed patterns, or

imitations of the grain of leather, itc, for bookbinders'

cloth, are produced by means of a calender having a bowl

of brass or other metal on which the pattern is engraved.

When a paper cylinder is used along with an embossing
cylinder, the paper must be turned into such exact pro-

portion to the embossed bowl that it will repeat the pattern

accurately on its circumference, so that the depressions on
the one bow) always fit accurately into the elevations on
the other. For many purposes a covering of leather, felt,

or lead is used for the cylinder which works against that

on which the pattern is engraved.

Goods after passing through the calender are folded,

either by machinery or on long pins by hand-working into

a variety of forms according to their nature and destina-

tion, and when so folded they are submitted to a very
powerful compression either in a screw-pross or in an
hydraulic press.

Fig. 3, Plate XXXII., is a perspective view of an hy-
draulic press. A is the piston, 8 inches diameter, working
in the cylinder B, and kept water-tight by passing through
a collar of leather; D, a cast-iron plate raised by the piston

A, between which and the entablature E, E the goods to be
pressed are laid ; C, 0, C, C, four malleable iron columns,

2J inches diameter, having screwed ends, with nuts, by
which the entablature and the ba.se F, F are firmly con-
nected together; G, a cistern for holding water to supply the
two force-pumps H and I, the largest of which has a piston

1 J inch diameter, and the other one of ^ inch diameter, which
is used to give the highest pressure ; K, K, weights to
balance the pump-handles which fit into the sockets at I, /.

The pistons of the force-pumps are made water-tight by
collars of leather, kept in their place by the screwed
pieces m and n. e, e,e is a pipe communicating with the
pumps and the large cylinder B ; there is a stopcock at/,
which shuts this communication when required.

Fig. 4 is an enlarged view of the force-pump piston, to
show the method of keeping the rod parallel.

I An illustration of a glazing calender as used by
bleachers and calico-printers, with further details as to
finishing processes, will be found under Bleaching. See
also Calico-Printtng. '-

CALEPINO, Ambrooio (1435-1511), an' Aagustine
monk, born at Bergamo in 1435, was descended of an old

family of Calepio, whence he took his name. He devoted hia

whole life to the composition of a polyglott dictionary, first

printed at Reggio in 1502. This gigfetic work was after-

wards augmented by Passerat and others. The most
complete edition, published at Basel in 1590,, comprises no
fewer than eleven langiir.gos. The best edition is that

published at Padua in seven languages in 1772. Calepino

died blind in 1511.

CALHOUN, John Caldweu.. (1782-1 850), a leading

politician of the United States, was grandson of an Irish

Presbj-terian, who founded Calhoun settlement, in the

district of Abbeville, South Carolina. It was there thafc

John Calhoun was born in 1782. For some }-ears hs
assisted his widowed mother in the management of her

farm, but at the age of eighteen he commenced to study

for the bar. He graduated with honours at Yale College,

and spent eighteen months at Litchfield, at that time the

only law school in ths country. He then returned to

practise in his native district of Abbeville. While there,

in June 1807, the searching of the Chesapeake having

aroused strong feeling in America, Calhoun drew up for

a public meeting a resolution estpressive of indignation

against Great Britain, and supported it in a speech ot

such power that he was soon after elected a member of the

legislature, and in Kovember 1811, became, member of

Congress, where he continued to be an enthusiastic and
prominent adherent of the war party. For seven years

(commencing with 1817) he acted with credit as secretary

of war under Monroe ; in 1825 he became Vice-President

of the United States under J. Quincy Adams ; and in 1829

he was re-elected under General Jackson. He-now bc;:;an to

bo looked upon as champion of the South ; and, though

he had supported the protective tariff of 1816, he became
an eager advocate of fpee-trade,—that policy being, even

popularly, recognized as specially- advantageous to the

cotton-growing States. He is, however, best known as a

strenuous defender of slavery, an,d as the author of a

doctrine to which the Civil War may be traci?d,—the

doctrine of " nullification," according to whicli each State

has the right to reject any act of .Congress which it

considers unconstitutional. This view was in 1829 adopted

by the legislature of his native State, and drawn up in

a document, mainly prepared by Calhoun, which was

known as the " South Carolina Exposition," and which

was approved by Virginia, Georgia, and Alabama. In

1832 the legislature of South Carolina carried the theory

into practice by passing laws nullifying the obnoiious

taritr of that year ; but its opposition was crushed by tha

firmness of General Jackson, who declared that ho \*juld

resort to force, if necessary. The most important of the

other political acts of Calhoun are his defence of the right

of veto which belongs to lie president, his advocacy of the

annexation of Texas, and his maintenance of the cause of

peace, when war with Great Jiritain was threateuoH by the

claims of the United States to Oregon. Ho died at

Washington on the 31st March 1850. His works, with

memoir, were published posthumously in 6 vols, in 1853-4,,

by Richard K. Crallo, who had been his amanuensis. They
include a dissertation On the Constiiulion arul Government

of the United Slates ; and from this book wo learn that he

advocated the election of two presidents, one by the free

and another by the slave States, the consent of both oi

whom should be essential to the passing of any law.

Calhoun's speeches were always directly to the point, clear,

and forcible, while he seldom indulged In the ima;jinative or

purely rhetorical. The integrity and wcrth of his cbai'". ;te^

have been spoken of in the highest terms even by poiitieal.

opponents.
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CAXiICO-PRINTING is the process of imprinting on

textile fabrics patterns of one or mo:e coloura on
a white or coloured ground. Though, as the nvjme implies,

the art is directed primarily, as it is by far most ei^tensively,

to calico or cotton textures, the same methods of oraamenta-
Ifon are also employed for certain woollen. Unen, and silk

^brics, and the process of printing is also appUed to

unwoven yams, notably in the case of worsted yarns
intended for use in the weaving of tapestry carpets. But
as certain of the processes employed for printing cotton

agree essentially with those used for woollen and silk

fabrics, it will be unnecessary here to refer specially to any
other than the methods employed in the printing of caUco
proper.

There is a curious passage in Pliny's Natural Eutonj
(xxxv. 42), from which it is evident that calico-printing in

his time (the 1st century) was understood and practised in

Egypt. The following is a translation of this passage :
—

*' There exists in Egj-pt a wonderful method of dyeing.

The white cloth is stained in various places, not with dye-

stuffs, but with substances which have the property of

absorbing (fixing) mIouts. Tliese applications are not

visible upon the cloth ; but when the pieces are dipt into

a hot caldron containing the dye, they are drawn out an
instant after dyed. The remarkable circumstance is, that

though there be only one dye in the vat, yet differeut

colours appear on the cloth ; nor can the colours be after-

wards removed. A vat which would of itself only confuse

the colours on cloth previously dyed, in this way imparts

several colours from a single dye-stuff, painting as it boils."

It is evident enough that the substances employed to stain

the cloth, as Pliny expresses it, were difl'erent mordants,

which served to fix the dye upon the cloth. Thus if we
suppose certain parts of a piece of cotton cloth to be

impregnated with alumina, and the cloth afterwards dyed
with madder, after the clearing, those parts only impregnated

with the mordant would retain their red colour, while the

remaining parts will continue white.

The general opinion is, that this ingenious art originated

in India, and from that country m.ade its way into Egypt.

Whether this notion be well or ill founded, it is certain

that calico-printing was known and executed by the

Indians at a very early period. Their colours were

beautiful and fast, and the varieties of pattern and the

number of colours which they knew how to fix on different

parts of the cloth gave to their printed calicoes a beauty and

a value of no ordinary kind ; but their processes are so

tedious and so clumsy that they could be put in practice

only where labour was exceedingly cheap.

It was not till towards the close of the 17th century that

caUco-printing was introduced from India into Europe,

having probably been practised first in Holland, to which

country a knowledge of the art was carried by the Dutch

East India Company. Evidence exists which shows that

calico-printing was commenced in the neighbourhood of

London so early as the year 1676, and there the art con-

tinued long to be practised. In 1738 it extended to

Scotland, and took firm root in the country around Glasgow,

but it was not till 1704 that it was introduced to what is

now its chief centre, Lancashire. The extent of the industrj-

in Great Britain at the present day is probably unequalled by

the combined production .of all other nations of the world.

The other European countries where the art is prosecuted

to any considerable extent are- France, Switzerland, and
Germany, to the last of which the annexation of the

Rhine Provinces, consequent on the war of 1870-1, has

added a famous cenire of the industry, ins uix is also

extensively cultivated in the United States, while Oriental
communities still continue to prosecute it in their own pe-

culiar fashions.

In Europe the art has been in a great measure created
anew. By the application of machinery, and by the light

thrown on the processes by the progress of chemistry, the
tedious methods of the Indians have been wonderfully
simplified ; and the processes are remarkable for the rapidity

with which they are now executed, and for the beauty,

fastness, a'.id variety of the colours which are applied on
the surface of cotton. So great have been these improve-
ments, that at the present time in Manchester a piece (25
yds.) of calico can be printed in the short period of one
minute; and the quantity of caiieoes printed in Great Bntain
in one year cannot measure less than three quarters of

a million of miles, seeing the exports alone of printed

cotton piece goods during the year 1874 amounted to

1,003,101,107 yards, of a value of i:i9,G02,706, an amount
exceeded by 140,000,000 yards in 1872.

.
Grey calico is prepared for printing by an elaborate pro-

cess of Bleaching, for the details of which the reader ia

referred to the article under that head, vol. iii. p. 811.

The bleached cloth previous to printing is generally passed

through a shearing machine, which removes from its

surface the fine downy pile and short threads, thus prepar-

ing a smooth uniform surface capable of taking a sharp
distinct impression from the engraved printing-blocks or

rollers. The printing processes which follow are exceed-

ingly complex and varied, demanding for their proper

execution an extended range of chemical knowledge and
mechanical ingenuity ; and as commercial success depends
largely on the tasteful and harmonious colouring of patterns,

no little artistic ability and discrimination is required for

the efficient superintendence of such works.

There are two modes of printing,—namely, hlock^printing

and machi-ae-printing. The former has been practised from
time immemorial ; the latter is a modern invention, and
originated after the introduction of the art of printing into

Great Bntain. In the c;ise of block-printing the figure

intended to be communicated to the cloth is cut out upon
a block of sycamore, the parts which are to make the

impression being left prominent, and the rest of the block

cut away, just as practised for wood engravings. When
the figure is too complicated, and the lines too fine, to

admit of being cut in wood, it is made by means of small

pieces of copper, which are very ingeniously driven into the

block, and the interstices are filled up with felt.

. By means of a modern invention several colours may
be applied at once on the cloth by means of one block.

The machine used for this purpose, which Is called a " toby,"

consists of a box divided into several compartments filled

with various colours, which are in communication through

tubes with bottles filled with the same colours ; and by

means of a gentle pressure the colouring fiuid in each of

the compartments of the machine is propelled through

the felted cloth which covers each compartment. The
block, being pressed against the cloth, takes the colour

which is to be conveyed to the white calico by the block-

printer.

By Continental printers an intricate apparatus for print-

ing called the Perrotine, from the name of its inventor,

is employed ; but it has never been introduced to any

considerable extent in England. In this machine the

intended figures arc engraved upon a flat copper plato of

about a square yard or more in size. Upon this plate the
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rulour to De appjied is spread. Tnt piata is iheu pulled

backwards, the excess of colour being removed by a
" doctor,'' and the colour remaining oa the engraving is

then printed on the white cloth.

Printing is now almost universally accomplished by
means of cylinder machines, in which the impression is

given by one or a series of engraved copper cylinders ; a

different cylinder being required for each separate colour

or shade in the patteriL The cylinders are made about 3

feet 6 inches long and 6 inches in diameter ; and in estab-

lishments of any considerable extent many thousands of

these are kept in stock, involving an enormous outlay of

capital. There are three different methods in practice for

engraving patterns or portions of patterns on the cylinders.

In the first, the " die and mill " process, a cylindrical steel

die is engraved with the pattern, which is afterwards trans-

ferred to a " mill " or cylinder of soft steel. The pattern

on the mill is in relief, and after hardening it is by pres-

sure impressed into the copper roller. The diameter of

the mill is such that the repeats of the pattern fit with the

utmost precision when transferred to the copper roller.

The " die and punch " process is a modification of the fore-

going, in which small patterns are impressed on the copper

cylinder by means of a punch which has the pattern in

relief transferred to it from a sunk steel die. The third

process by which engraved rollers are prepared is by the

aid of the pentagraph, a most complex and ingenious

machine, with which by the movement of a single tracer

in the deep lines of an enlarged pattern cut in a zinc

plate, these lines are reproduced on the original scale,

traced at five different places through a coating of bitumin-

ous varnish on the surface of the cylinder. After the

engraving is complete, the cylinder is placed in a bath of

dilute nitric acid, by which the pattern is bitten in along

the surfaces of the metal exposed by the scratching of tho

pentagraph points.

Calico-printing machines are arranged to print yflib any
number of such cylinders, from one up to as many as

twenty ; but in practice few machines carrying more than

eight cyUnders are employed. The accompanying dia-

grammatic section (fig. I.) illustrates the arrangements

necessary for printing one colour, and
eacli of the separate colours on a ma-
chine is eimilarly mounted round the

periphery of the central bowl or cylin-

der a. Against this central bowl a tho

engraved copper cylinder b presses, and
between them the cloth to be printed

and a thick cloth or blanket pass. The
cylinder is supplied with the printing

material by means of a furnishing rol-

ler c, which revolves in the colour-box

d. The superfluous colour is removed

from the cylinder by means of the

colour doctor e, a steel blade which fits

closely to the surface of the roller, and

removes all colour except that which fills

1.Fig.

the engraved

portions. The lint doctor/ similarly removes all impuri-

ties which adhere to the roller after it has communicated

its impression to the cloth. Fig 2 shows the elevation of

a six-colour machine by Messrs Mather and Piatt of

Manchester, to whose courtesy we are indebted for illustra-

tions of the most recent and approved forms of apparatus.

The essential pirts of this machine consist of the central

iron bowl or cylinder A, and the six radiating arms B,

each of which holds in position an engeoved roller colour-

box, ic, as shown in diagram fig. 1. By means of screws

and other fine mechanical adjustments ths pitch of each

roller can be arranged so that its particular colour falls on

the proper place with the utmost exactitude, producing a

perfect pattern. "Ill printing, Itie'white' calico is batched

at C, and the cloth D passes inwards over tension rails,

proceeding round the periphery of the bowl A, receiv-

ing from each roller B a separate colour or mordant, and
issuing at D', printed and ready for the further processes t»

Fia. 2.—Cylinder Frintiiig-Machine—six colours.

be hereafter detailed. Around the central bDwl- A- are
lapped, for the sake of elasticity, several folds of cloth.

Between the central bowl and the cloth to be printed there

passes, 1st, an endless band of cloth or blanket, seen enter-

ing at E and issuing at E ; and 2d, a " grey back" or web of

unbleached calico, used to keep the blanket clean, which
enters at F and issues at F'.

By whatever mechanical means the printing is performed,
whether by hand-block, perrotine, or cylinder machine,
the effect is precisely the same, and the colours or mordants
employed are in all cases alike. Tho substances to be
printed on the surface of the calico have to -be brought to a
proper consistency for printing by means -of thickeners,

with which they are mixed up in colour pans. Although
these are only mechanical agents, it is found in the prac

tical operation of printing that particular thickeners ar-'.

more suitable for certain colours or mordants than othere,

and the printer is guided by experience in selecting thai

thickening adjunct which gives the clearest impression.

Among the numerous thickeners available, those mo.".t com-
monly employed, are wheat flour and starch, potato starch,

dextrin or British gum; and gum-senegal or other varieties

of gum-arabic. The mordant or the colour and its

appropriate thickeners are placed in a range of colour pans,

in which the materials are thordughly incorporated. A
pair of these pans (one in section), as constructed by
Messrs Mather and PJatt, embracing the most recent and
approved appliances, is shown in fig. 3. In the cut, A
represents the driving pulleys, B the driving shaft, wheels,

and catch-box, c wheels for giving a rotary motion to

the brass stirrers d. E is the colour pan, of copper,

double cased, made to swivel on centres or pivots/' and
/-. Through/' water and through/- steara are supplied

to the space between the outer and inner body of the pan

for the purpoce of boiling and cooling down the contents of

the pan alternately as requiredl ' The supply of steam or
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of water to thesa pipes is regulated by the tap g. H is the

framing, J stands, with the necessary appliances for turning

over the pans to empty their contents, K a pipe and swivel

tap for supplying water to the pans, L is the main steam

pipe to /', m the water pipe to /- and K, and n and o are

taps for washing out and for condense water respectively.

Fia. 3.—Colour Pans.

The variety of methods by which colours are produced

-on calicoes is almost endless, a.nd the processes employed,

both chemical and mechanical, as well as the tinctorial

agents used, are also very numerous and diversified. The
processes are in practical works generally classified under

the heads of numerous different styles, combinations of

several of which are frequently employed in the production

of a single pattern It is at once impossible and unneces-

sary to enter into details of these various styles here ; but

they all resolve themselves into a few general groups, under

which heads they will be briefly treated of. In certain

styles a mordant, or chemical substance, which possesses

an affinity for both the cloth- and the dye-stuff, is the

substance printed in thfe cylinder machine, and the calico

has to undergo a subsequent process of dyeing by which

thoae portions of the cloth which received the mordant arg

alnne permanently dyed Again, the coloui--box may con-

tain all the ingredients necessary for the production of the

colour, but to develop it in the fibre it is necessary to

expose the printed cloth to the oxidizing influence of the

atmosphere, «r otherwise produce an oxidation of the dye-

stuff by which the colour is developed and fixed. By a

third process the colour is prepared and applied direct to

the cloth mixed with some agent which, under the in-

fluence of heat and moisture, either mechanically attaches

or chemically precipitates the colour in the fibre. And a

fourth process, which may be regarded as a modification of

the third, consists of mixing the dye with powerful

mordanting substances, which, after printing, are merely

dried, the mordant volatihzing sufficiently to fix the dye,

not very fast, on the cloth. There are thus these four

divisions

—

I. Dyo colours. III. Steam colours.

XL Oxidation colours. IV. Spirit colours.

Along with these different methods patterns are also

produced and modified by means of substances applied to

cloth already dyed or printed in order to remove the colour
from certain portions of it which are either intended to

remain white, of to receive some other colour afterwards.

These substances are known as " discharges," and examples
of their action are seen in printed Turkey reds and
bandannas.

Sometimes a substance is applied to cloth before it w
dyed, in order to prevent the indigo, or any other colour,

from being fixed on those parts to which it is applied, thnt

they may remain white, or be afterwards made to receive

other colours. Substances possessed of this property aro

called " resists."

Dye Colours.

Under this head are included prints prepared by printing

the pattern in one or more mordants—substanccB which
have an affinity for the fibre on the one hai>d and the dye-

stuff on the other. The mordanted cloth is subsequently

submitted to a process of dyeing, when the dye-stuff is fixed

only on such parts of the cloth as have been impregnated
with the mordant. By using more than one mordant, by
mixing them, or by employing the same at different degrees

of strength, a variety of shades or colours is produced in

the process of dyeing with one dye-stuff.

Mordants.—The principal mordants employed for dye'

colours are the following :

—

1. Red Liquor. —The acetate of alumina mordant or " red

liquor" of the calico-printer is prepared by partly decom-
posing alum, held in solution by impure acetate of lime,

commonly called pyrolignite of lime ; sulphate of lime

precipitates and acetosulphate of alumina is thus obtained.

Red liquors thus prepared have a specific gravity of ' '"IS,

and are-composed as follows :

—

~

Composition offour red Mordants per Gallon.

SubstADces.
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f«f soda or alkaline pink (used as a mordant when it has to

act as a resist for another colour such as aniline black), and

acetates of chromium, copper, tin, and other metab.

Dye Colours.—The principal dye colour is madder or

some of Its derivatives, including artiiicial alizarin, the

dyeing principle of madder obtained synthetically from

anthracene. Madder is the root of a plant, Rubia tinctoria, a

native of Central Asia, but introduced aad extensively culti-

vated in south Europe, especially at Avignon in France.

For the purposes of the calico-printer, madder-ioot is pre-

pared by simply grinding, otin the form of flowers of madder

\fleurs de garance), oi garancin, of garanceux, or of alizarin.

Fleurs de garance is powdered madder deprived of its soluble

constituents and redried, whereby the tinctorial strength of

the preparation is increased nearly one-half. Garancin is

prepared by boiling powdered madder in sulphuric acid
;

garanceux 13 spent madder similarly prepared ; and alizarin,

the chief tinctorial principle of madder, is obtainable from

garancin by the action of superheated steam. Among the

chemical principles of tinctorial value yielded by madder

there is, besides alizarin, an allied substance named
purpurin. Alizarin of precisely similar composition and

oehaviour is now artiBcially made from anAraceae, one of

the products of coal-tar, and purpurin also is obtainable by
the oxidation of artificial alizarin. By chemical agency

the essential ingredients of madder are thus now produced

in a cheaper, more convenient, and more effective form
than it was formerly possible to extract them from the

cultivated root. Madder extract, garancin, and alizarin dye
heavier and more brilliant colours than madder, and they

require less soaping or other treatment to clean the whites

after dyeing. Madder extract and artificial alizarin are also

used as steam colours.

We may now briefly follow the stages in printing a

madder style, taking for example a calico printed in four
' colours' (the technical name for whatever is printed by
the machine, whether mordant or dye), with a padding or

blotch of weak iron liquor. In this case the mordants or
colours are

—

Black from strong solution of iron liquor.

Purple from weak solution of iron liquor.

Red from solution of red liquor.

White resist of solution of citric acid (lime joicel.

Purple pad or cover of weak iron liquor, which falling on thoftcid

resist forms a soluble ferric citrate.

Drying—Thia cloth after receiving these impressions

passes into a drying apparatus, generally a closed chamber,
highly heated by radiation from steam-chests of cast-iron.

Through such a chamber the cloth passes up and down over

numerous rollers, traversing a long distance before it

emerges dry and ready for the next process. Another
means of drying, employed in some of the best establish-

ments, such as Thornliebank, is by passing the cloth round
8 long series of revolving steam cans or cylinders, the

metallic surface of which is covered ,with felt Recently a

most effective system of drying has been introduced, which
i»nsists of forcing a strong current of heated air through
an enclosed chamber by the action of a fan, connected with
which IS an apparatus filled with pipes, through which the
air passes, while surrounding the pipes is a steam space.

By this plan any temperature may be obtamed, and the
current of air adjusted by the speed of the fan.

Ageing.—From the drying apparatus the goods pass to

ihe ageing room, a lofty and spacious chamber (fig. 4),

where they are exposed to the combined influence of beat
and steam. The pieces pass, as shown by the arrows, up
and down over rollers from end to end of the room,
travelling over a long space, for twenty minutes or thereby.
The atmosphere is rendered moist by jets of steam blowing
<rom pipea a. a. and hot bv r!>diation from the same and

other steam pipes. A difference' of four degrees is main-
tained between the dry and wet thermometers ; the
readings average 80° and 76° Fahr. The cloth takes up
about 5 per cent, of its weight of moisture in its passage,
and as it issues at the further end of the apartment, it is

piled up in loose bundles, and so left for two or three days
in a warm moist atmosphere. The object of the operation
of ageing is to precipitate the mordants ic the fibre of the
cloth, they in the meantime being partly decomposed with
the disengagement of abundant fumes of acetic acid. The
practical development of the modern process of ageing is

due to the scientific ingenuity of the late Mr Walter Crum
of Thornliebank, the method previously practised havin"
been tedious and uncertain, depending upon variable stales
of the weather.

Fio. 4.—Vertttal Section of Ageing Room.

Dunging.—It is next necessary to remove any superfluous

uncombiiied mordant which may be on the cloth, and to

take away the thickening agent with which the mordant
was printed. These objects are accomplished by passing

the goods through hot water, in which it was formerly the

practice to dissolve cow's dung, hence the name ; but now
some of the numerous dung substitutes are chiefl/ used,

the principal of which are the silicate and the arseniate of

soda. The first operation in dunging is to pass the pieces

through the " fly dunging " apparatus,— a cast-iron trough

with rollers top and bottom,—by which the cloth u made
to pass, in the open state, through the hot solution. This
operation fixes the mordant in the fibre and prevents it from
spreading to unmordanted parts of the cloth in the

subsequent washing and dyeing operations to which it is

subjected. Immediately after the fly-dunging the goods

arc washed and submitted to a second dunging, this time

in a different kind pf apparatus, through which they are

passed m a coil or loose rope form. They are then

thoroughly washed at a machine to remove the last traces

of thickening matter and all uncombined ingredients.

Dyeing.—At this point the goods are ready for dyeing,

the most important process in the whole series of opera-

tions. The dye-b(!ck or vat, one form of which is shown
in longitudinal and transverse section m fig. 5, consists of

Fio. 5.—Sections of Dye Vat.

art iron cistern or trough A, into which the dyeing sohitiot

is introduced. Running along the whole length' of ilw
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trough is a steam pipe b, perforatud at intervals, by which

the requisite hoat for the dyeing operation is raised and

maiutained. Sloping upward from the steam pipe is a

perforated diaphragm of iron or midfeather c, and mounted

on a strong framework over the trough is the winch D,

which by its revolutions, effected by spur wheels, keeps the

cloth moving down and up continuously into and out of

the trough. A peg rail c runs along the length of the

trough, which keeps the pieces from becoming entangled

in their course. The figure shows the course of a chain of

pieces being dyed on the endless system, in which about

twenty-five pieces are sewn together, and passed in a spiral

form up and down from end to end and back again, to go

over the same course continuously throughout the entire

time necessary for completing the operation. Another and

more common method of arranging the pieces in the dye-

vat is to pass two pieces, tied together end to end, over

the winch between each separate pair of pegs, in which

case the pieces revolve between the same pegs throughout

the operation. Whichever method is followed, the opera-

tion and results are precisely the same The required

quantity of cold water is admitted into the trough, the

pieces are arranged on the winch, the dye-stufT is intro-

duced, and the machinery set in motion. Steam is then

,umed on, and the liquid is heated gently and gradually

till it reaches about laO° Fahr. The process is continued

for from an hour and a quarter to' about two hours, during

which time great care is taken to maintain the temperature

arrived at, and to keep the pieces in constant circulation in

and out of the vat. On the comjiletion of the operation

steam is .shut off, and the pieces are rinsed through cold

water, after which they are carefully and repeatedly

washed. Fig. 6 presents a sectional view of an apparatus

devised by Messrs Mather and Plait for loose washing after

dyeing.

Fia. 6—M.'rthcr and Plotl's Washiog Apparatus

In this machine there are two water-boxes a, b, and three

tiowls c, d, e, which are mounted horizontally in relation to

each other. The central large bowl d, instead of being

circular, has an irregular curved outline of alternate

elevations and depressions. Against this irregular-shaped

bowl the two side bowls c and e are made to press, and

they move back and forward, following the irregular

outliDc, pressed by powerful springs / acting on the axes

on which they are mounted. They have thus a rubbing

action in addition to their motion of revolution, an arrange-

ment which produces a kind of flapping and squeezing

action ("inalagous to hand-washing.

Clearing.—At this point the dyed calicoes present a

very u'lpromising appearance, the mordanted portions which
have absorbed the dye being dull and hcavj' in colour,

.will' / Ihe whites have a sickly pink aspect. The operations

of clearing are necessary to remove all the dye-stuCT v.hicb

is loosely attached to the whites, and to develop and
brighten the tints of dyed pattern. A variety of processes

are pursued to accomplish this object, but in all the action

of soap and some " chemick" or chlorine solution plays the

principal part. The soap used must be free from all excess

of alkali, and besides its detergent action it is supposed to

be decomposed and give up part of its fatty acid to the lake:

formed by the mordant and the dye-stuff. The processes-

for clearing such calicoes as here described are as follows.

After washing out of the dyebeck the goods are passed

into a soaping beck, very similar in construction to tha dye-

beck, but surmounted with a pair of squeezing rollers

instead of the winch of the dyeing apparatus. In this they

are treated with a hot solution of soap, they are then

washed oiit, squeezed, and again soaped,—the second time

at a higher temperature than the first. After another

washing they are " chemicked " in a weak chlorine solution,

prepared by mi.xmg chloride of lime with soda ash, with

excess of soda, and from that a final washing in pure water

should leave the goods clear and bright, ready for the

finishing operations they receive in common with all other

styles.

The reda and pinks produced by an alumina mordant

with madder or artificial alizarin receive a different treat-

ment. Mr Charles Dreyfus of Manchester, in a paper of

great practical value communicated to the Society for the

Promotion of Scientific Industry,' says of these colours:

"They were some time ago. dried and steamed; by th&

steaming a further quantity of colouring matter was com-

bined to the mordant, and the shades thus obtained were

fuller than if the goods had not been steamed. Now,
instead of steaming only, the goods are passed through.

preparations the basis of which are fatty acids or fatty or

resinous compounds; they are steamed after this prepara-

tion. I can speak highly of the good results obtained with

some of these preparations, both as regards shade and saving

of colour. The only difficulty is to obtain a good white ;

this can be overcome by careful and proper treatment of

the goods. For reds and pinks there is a spf^ial and extra

operation, commonly called the ' cutting.' It consists ia

passing the goods soaped and well washed through diluted

nitromuriate of tin ; the reds and pinks seem to be

destroyed, becoming of a deep orange, but the subsequent

soaping brings out again the brilliancy of the shade."

The processes above described are followed, with only

modifications as to strength of mordants and the clearing

operations, for the printing of calicoes with the madder pre-

parations,—garancin, garanceux, and alizarin. The colours

produced by these substances are as brilliant as madder

colours, but they do not possess such fastness. On the other

hand, the whites are not deeply stained in the dye-beck, and

they generally require only a simple padding through a weak

chlorine solution, and washing to clear the whites and pre-

pare the goods for finishing. Some garancin and alizarin

.shades stand soaping well, and are improved in tone by such

a treatment. Artificial alizarin and madder extract are now

however chiefly used as steam colours, and to such perfec-^

tion has printing in that style attained that the dye'bouse

has been abandoned altogether in certain Continental

establishments. The retention of dye-colour printing may

now indeed be looked on as a question of comparative

expense, which is determined chietly by the price of fuel.

Turkey lied.—The production of this beautiful colour

belongs rather to the province of Dyeing than to calico-

printing ; but as patterns are produced on it by means of

discharges, it is necessary to include a notict of it under

the head of dye colours. It is obtained witli madder.

« JouTDil of the Scciety, vol. i No J, Dec. 1874.
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pnrancin, and both natuial and artificial alizarin, but the

pieces previously to being dyed have to undergo a long

iienes of operations, which consist in passing them suc-

cessively in olive oil and carbonate of soda, and hang-

ing thera in the air between the processes. They are

then passed into a weak solution of red mordant, and
afterwards of gall-nuts or sumach, well washed, and dyed

in madder. When this has been effected, the colours are

brightened by being boiled under pressure in a solution of

eoap and chloride of tin. On cloth so prepared certain

discharge mixtures, principally tartaric acid properly

thickened, are printed, and the pieces are passed through

a solution of chloride of lime which removes the red, leaving

a white pattern on a red ground. If a mineral colour or

mordant is printed with the discharge it is left on the cloth

in place of the discharged Turkey red, and thus various

shades are produced in the brilliant red ground In

bandanna.printing the Turkey red calico is folded between

metallic plates, which are perforated with designs, and so

arranged that each figure of the design corresponds through

the pile of prints so folded. The whole is theu submitted

to pressure, and a chlorine liquor is forced by pressure to

percolate through the mass, which destroys the red colour

in all those parts where the perforated plates allow the

bleaching liquor to circulate.

I Although madder and its various derivatives are the

principal dye colours, there are various others which may
be and sometimes are so treated. Of these the most

important is logwood, the wood of Hoematoxylon campech-

tatium, which, although chiefly used as an oxidation colour,

abo yields with alumina and iron mordants black and
sombre slate tints, which, however, do not possess the

peculiar fastness of madders. Sapanwood and peachwood

are also used as dye colours, the mordant and- method of

dyeing being tho ^ame as for madder or garancin ; the

cloth, however, does not receive the same treatment after

dyeing, and docs not require it, because these colours arc

much more easily removed from the parts of the cloth

which are destitute of mordant. Beautiful reds and pinks

are produced by means of cochineal ; but this dye-stufi is

chiefly used as a steam colour and for mousselines de lainc.

The mordant in the case of calicoes is either alumina or

oxides of tin, and the method of proceeding is similar tu

that already described for madder and garancin colours.

Quercitron h!ivk(Qufrcus tinctoria), and flavin—a propara

tion from it, fustic, the wood of Madura tinctoria, and
Persian berries, the fruit of Hhamnus ir^ecloriui, arc all

used as dye colours, chiefly for the production of vanous
shades of yellow In the paper above quoted, Mr C.

Dreyfus states that mahogany has lately been brought out

as a colour-giving substance, that it gives with the tin and
alumina mordants very bright and fast shades of brown,

much more brilliant than those made from catechu, and
that he ha3 dyed some very good specimens with Spanish
mahogany. •

J Oxidation Colouesi
,

,

Under this head is included a class of tinctorial

substances which attach themselves to cotton fibre without

the iDterven.tion of any mordant, but which for the

development and fi.tation of their colour must undergo a

process of oxidation after printing in the machine. The
oxidation may be induced either by exposure of the pieces

to atmospheric influences, by passing them through a
eolution containing an oxidizing agent, or by printing with

the material some chemical substance which on exposure

to heat gives off oxygen. The materials principally treated

in this manner are indigo, catechu, anihne black, and
certain blacks obtained from logwood. The processes

adopted for the prioung of indigo and aniline black—the

4—25

two most important styles under this head—will make the

practical application of the oxidation principle clear.

Indigotin, the colouring principle of indigo, is a substance

obtainable from several other plants besides the species of

Indigo/era, from which it is commercially prepared. It is

a body altogether insoluble in water, alcohol, ether, oils,

or dilute acids or alkalies ; but in presence of a variety

of substances it takes up an additional equivalent of

hydrogen, and thus is converted into white indigo, a
colourless substance soluble in solutions of alkalies and]

alkaline earths. The change is thus represented.

Inillgotin Hydrogea Wblte Indigo

2(C8H5NO) -1- 2H = CieHioNjOj.

White indigo is a most unstable compound, taking up
oxygen with great facility either from the air or from

certain solutions, and thus becoming retransformed into

blue indigo. Advantage is taken of these circumstances ia

printing indigo colours ; the colour is hydrogenized and

dissolved, in which condition it is applied to calico, and on

exposure of the pieces so dyed to the influence of oxygen

the blue colour is both developed and fixed in the fibre.

The following are the principal styles in practice :— -

Jndigo-blue dips.—This fine blue colour is produced in

the old copperas vat method by putting in a vat hold-

ing 2000 gals, of water 60 lb of finely ground indigo, to

which is gradually added 120 ft) of green copperas, or

sulphate of protoxide of iron, together with 180 lb of

slaked lime. Owing to the lime removing the sulphuric

acid from the salt of iron, the protoxide of that metal is

liberated, and by its affinity for oxygen it decomposes the

^vater, liberating hydrogen, which in its nascent condition

reacts on the blue indigo, and thus transforms it into

white indigo, which is soluble in the excess of lime

employed iu the operation. A zinc vat of recent introduc-

tion is now much more generally adopted than the above,

its advantages being that tho indigo is much more quickly

converted, and by avoiding the abundant precipitate of

sulphate of lime a belter class of work is produced. The
zinc vat is prepared by .adding to the 2000 gals, of water

20 lb of ground indigo, 30 lb of iron filings, 30 lb of finely

powdered zinc, and 35 tb of lime. The powdered zinc in

presence of the lime decomposes the water, giving off

hydrogen, which is taken up by the indigo, which then as

white indigo dissolves in the lime.

By whichever process prepared, the dye-vat being ready,

a piece of calico is hooked on a wooden frame and well

stretched out ; it is then dipped into the vat for fifteen

minutes, taken out, and left exposed to the air for five

minutes. The piece of calico, which is white when it

comes out of tho vat, gradually becomes grccn and then

blue, owing to the oxygen of the air oxidizing the white

indigo, and transforming it into blue, which is insoluble in

water and fixed on the calico. The number of successive

dips that tho piece undergoes varies according to the

various shades of blue which the printer requires. The
pieces, after having been passed into a weak solution of

sulphuric acid or " sours," which fixes the indigo thoroughly,

only require to bo well washed and dried.

To produce tho well-known style of print which con-

sists in a blue ground and white design, it is necessary

to print a resist, pass the jiieces into a vat containing limn,

and then dye them in the above indigo vat. The prin-

cipal resist used is the Hue resist, a mixture of sulphate,

acetate, and sometimes nitrate of copper, and tho solution

is thickened with British gum, or calcined flummery,

together with pipe-clay fpr tho block, and flour for the

machine printing. When the cloth on which this paste

has been printed is dipped into an indigo vat, the indigo is

oxidized before it readies the surface of the cloth. After
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dyeing, the pieces are passed through weak sulphuric arid,

not only to remove the oiide of copper, which has been

precipitated, but also to fix the indigo on the calico, by
liberating it entirely from its lime combination. Various

other resist pastes are employed when it is desired to

print other, colours over the white portions, as for example,

when orange or yellow grounds are, desired the mixture

consists of a salt of copper to resist the blue indigo

vat, with a salt of lead to produce the chromate of lead

by treatment with bichromate of potash after the blue

dyeing is complete. The late J. Lightfoot of Accnngton
devised and patented, in 1867, a method of printing

reduced indigo simultaneously with the mordants for

madder, garancin, and other dye colours, by which a

combination of indigo blue with other tints can be obtained

of perfect clearness and brilliancy, without resorting to the

complex and tedious processes involved in discharging

colours, repeated printings, ic, when colours are blocked

on a blue ground. The success of his process depends on

the preparation of a pulp ofindigotin and tin, in which he

carefully avoided any excess of tin salt, so that it does not

attract the alizarin in the madder beck, and in consequence

leaves the indigo effects clear and unclouded.

China Blue.—This style of print is obtained by printing

on the calico a mixture composed of pulverized indigo and
sulphate of protoxide of iron, to which is sometimes added

orpiment, and thickened with British gum. The pieces so

printed are passed alternately, by means of rollers, first

into a milk of lime, and then into a solution of sulphate of

protoxide of iron, when there ensues one of the most in-

teresting phenomena of calico-printing ; for as fast as the

blue indigo is reduced into white indigo, instead of being

dissolved by the lime of the bath, it is retained with force

through the molecular attraction of the fibre of the calico,

and prevented leaving the cloth until it is fixed by the

exposure of the piece to the oxygen of the atmosphere.

The pieces then only require to \)e passed into weak
sulphuric acid, washed, and dried, in order to be com-
pleted. This process is not now much used.

Pencil Blue is obtained by reducing blue into white

indigo, by boiling it for several hours with protochloride of

tin and alkali. When the indigo is well reduced, citrate

of soda and starch are added , and after the whole is

carried to the boiling-point, the calico is printed with it,

passed into a milk of lime, washed, and dried.

Aniline Black is a most beautiful and fast colour, pre-

pared by mixing a salt of aniline with a metallic salt and
en oxidizing agent, which substances on exposure gradually

react on each other, aud develop a rich velvety black.

There is thus produced one of the most unalterable colours

known, resisting soap, acids, and even chlorine to a remark-

able extent It is a colour of recent mtroduction. having

been first printed by Mr John Lightfoot of Accnngton. in

1859, and patented in 1863 ; but it is now in very exten-

sive use, many different methods for producing it having

been devised and patented. The most extensively employed
tystem is that patented in 187) by Mr Lightfoot. the

originator of the colour, which is thus given by Mr
Dreyfus—30 pints chlorate of ammonia, prepared either

by means of tartaric acid and chlorate of potash, or by
another process without tartaric acid, are thickened with 6

lo 8 ft) wheat starch and 6 to 8 lb best dark British gum.
When this coloxxr has been well boiled, it is aDowed to get

coot, and then 7 pints of a solution of the purest and most

neutral aniline salt that it is possible to get are added ; this

Rolution is made with 8 tb of salt to tha gallon of water,

vrith three-quarters to one pint of sulphide of copper

pasta After the mixtvke is printed, the pieces are

lightly dried and hung in the ageing room in a moist waim
tttaosDher©. with the drvbi'lb thermometer about 80° and

the wet bulb iO' lower. From thirty hours to two daw«
are required to develop the colour, the printer judging

of the progress of the ageing by the tint. According to

Mr William Mather an ordinary ageing machine will

effectually "age" the aniline black, if only a proper current

of air is maintained of the requisite moisture and tempera-

ture. This is readily accomplished by having a properly

contrived outlet to the chamber at the top, the draught of

which is controllable, and inlets for fresh air in the sides

of the chamber. This mode Mr Mather states is in successful

operation, and by simple mechanical contrivances may be

universally adopted. When the pattern has assumed a

deep bottle-green tint, the goods are removed and passed

through a solution either of bichromate of potash, of car-

bonate of soda, or of both mixed, and then soaped and dried.

When aniline blacks are to be further printed with steam
colours or dye colours, as is commonly the case, the treat-

ment of the pieces after ageing is modified according to

the necessities of the case.

Chrome Black is an oxidation colour produced by printing

with logwood liquor and passing the goods through a bat',

of bichromate of potash, when the colouring principle of

the logwood—hematoxylin—undergoes a special oxidation.

The colours obtained from catechu are also fixed by oxidation,

the colouring principle—catechuin—being only soluble in

its unoxidized condition, and when oxidized after printing,

it yields various browns and drabs, which have a very high

degree of fastness.

Steam Colours.

The various processes of printing included under this

head are of modern introduction, but they have steadily

risen in importance, till now they embrace the largest part

of the art, having so largely and rapidly superseded all

other styles that the process would appear to be destined

to become the predominant style of the future. Indeed,

to such perfection have steam colours been brought that

in some Continental ei^tablishments, it appears, the dye-

house has been altogether closed and s'eam colours only

now printed. As compared with the prin ;ing of dye colours

the " topical '' or steam colour style is simple, direct, and

expeditious, requiring no tedious dyeii g, and only light

soaping, clearing, and finishing operatior.s. By the dyeing

processes alone the range of shades which it is practicable

to print on one piece is strictly limited by what- the

mordants and their various combinations will yield with

the particular dye-stuflF used. But in steam colours ther»,

13 no limit to the number and variety of shades which may
be produced, each colour box on the cylinder printing-;

machine containing the whole ingredients essential to the

production and fixation of a separate and distinct shade orl

colour. In addition to this the steanung pro<-5S8 can b«!

and is extensively employed to supplcmeni the effect of

madder-printed or Turkey red goods by printing steam

colours into the whites, produced either by resist pastes or

by discharges printed on the dyed texture

Thedistinguishinf peculiarities of steam coloursconsist—

1st, in printing direct and at one operation on the cloth

the whole of the materials of the dye and its fixing agent

properly mixed and thickened; and 2d, in submitting (ho

pnnted cloth to the influence of steam, which effects the

fixation of the colour. The effect produced by the com-

bined heat and moisture of the steaming process is. in the

Cass of certain combinations, purely mechanical, while in

others a chemical reaction ensues. In the printing of what

are termed pigment colours, or, in other words, insoluble

coloured powders such as used by painters, they are simply

mechanically fastened or glued to the cloth by means of

albumen, or some body of similar constitution, which

coagulates aud becomes ' insoluble on the apphcation of •
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eertaiD heat. In the case of the regular steam colours and

aniliue dyea there is printed on the cloth a chemical mix-

ture or solution, which on the application of heat produces

a reaction resulting in the precipitation of an insoluble

compound in the fibres, or a volatilization of the solvent

medium is caused, so that m both cases the same result

—

an insoluble precipitate—is produced.

With the development of steam colours efforts have been

made with success to improve on the original crude and

Qnsatisfactory manner in which the steaming was performed.

The old method, still largely employed, consists in wrap-

ping the printed cloth around a perforated cylinder of

copper, called a " column," into one end of which a pipe

passes for the admission of steam. Around the columu are

first wrapped several folds of felt, above which comes

white calico, next the printed goods, and lastly an outer

envelope of white calico. When so prepared the columu is

set perpendicularly on a steam pipe, a stop cock is opened,

and steam is admitted into the interior of the column,

which presses .through and acts on the printed goods.

Immediately on the conclusion of the process the column

must be dismounted and the goods run off, other\vi3e steam

might condense in the cloth and cause certain colours to run.

The most common arrangement for steaming, however,

consists of the chest or " cottage," which is a cylindrical

(team-tight chamber, into which a carriage is introduced.

The carriage is mounted with a series of rollers on which tho

pieces to be steamed are hung, or, in a different arrange-

ment, the cloth is fastened on a range of hooks projecting

from a steam pipe. In tho latter arrangement the hooks

are heated by steam before the carriage is thrust into the

chest, to preven' condensation of steam on the cold spikes,

and conseijuent met-staining of tho cloth. Fig. 7 shows a

igjatmMBjaMB'iiriii^-'.-ajjantaapEiuiBiiiiBinaiiai
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Fia. 7.—Section of Steaming Chost.

iectional view of an ordinary steaming chest by Messrs
Mather and Piatt. A represents the body of the chest ; B
the steam-tight door, which draws up when the chamber is

to be opened ; C the carriage or waggon fitted with a range
of square wooden rollers E. The rollers are all geared to

move by means of a cog-wheel F, which is turned by the
attcnd.int outside the chamber. The carriage is run in

uni->n the rails D ; steam is admitted by the perforated
steam-pipe G ; H is a tap for running off condensed water,

and J is a safety-valve. While one carriage is in the
chamber another is being filled and prepared outside to

take its place when the goods are sufficiently steamed.
The steaming chest is at best only a crude and discon-

nected manner of performing one process in printing, and
as all the othtrs are continuous, it forms an awkward
break in the series. To obviate this, and to secure expsdi-
tiun and coutiuuity, a method of steaming has been devised

by M. Cordillot of Moscow rand Mr William Mather of
Salford, which they patented in 1874. Their apparatus,
of which a sectional illustration is shown in fig. 8, thejr

claim will effectually steam 1000 pieces of 25 yards per

Fia. 8.—CorJillot and Mather's Sleaming .\pparatu.s.

day. According to their specification, it consists of "•
Vrt-ick or other chamber a, the roof of which is lined with s
curved steam jacket b, connected by side pipes c c to the

perforated pipe d near the floor. At each end of th»

chamber a is an opening closed by a steam-tight door e,

through which openings the w.iggons for receiving the

steamed fabrics are admitted and discharged. The fabric

is fed into the chamber a over the feed roller g and between

the small guide roller or tube h and copper troughs t and
J, both of which and the tube A are heated by steam and
project on each side of the wall to collect any moisture

that may run down. When the fabric is in the chamber

it is carried around three or other convenient number of

rollers marked j, the last of which delivers it ;nto one of

the waggons /." The rollers are all heated by steam to

prevent condensation, and as very moist eteam is require^

for some colours, the supply "^ipe passes through water

before entering through the pipes q into the curved jacket

b, and thence going by the side pipes c c into the perforated

pipe d as before described. " When the apparatus is in

operation the steamed fabrics are deposited in one of the

waggons, as shown in the figure, and when one is full both

end doors are opened to allow the last waggon near the left-

hand door to be discharged and to move the full w.aggon

one step towards the exit door by the introduction of an
empty waggon through the right-hand door ; this brings

another waggon in position for receiving the steamed

fabrics, and while this is being filled the full waggon (after

the four empty ones introduced to fill up the chamber at

starting have passed through) that had been discharged

can be emptied and brought back to the entrance door."

Tho waggons are made of strong wire and are heated up

before entering tho chamber. By this system the patentees

affirm that the goods are long enough exposed to the steam

to allow the chemical reactions' to take place m the cloth, i

so that the colours neither print off nor run during the

remainder of the process, and the fixation is completed

while the goods lie in the waggons inside the chamber. This

system of steaming is in successful operation in some Maa>_

Chester print-works.

Steam colours include two distinct classes of work—1st,

pigment colours, or the series fixed by a mechanical effect

produced in steaming ; and 2d, ordinary steam colours, in

which the fix.ition is effected more by oliemicil agency.
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Pigment Colours are so named because the tinctorial

agents employed are coloured lakes, and the insoluble

mineral powders used otherwise as painters' cojours. Only

a limited number of painters' colours are so used, as, for a

variety of reasons, many of them are not suitable for calico-

printing. Colours coutaining arsenic, for example, and

some others which produce brilliant effects, cannot be used

on account of their highly poisonous nature. Others are

excluded on account of their cost, some are too dull and

muddy in colour, and some are liable to tarnish or darken

on exposure to light, air, moisture, or other influences.

The pigments which are most extensively useful are

ultramarine blue, Ouignet's or chrome green, and chrome

orange, all of which are very largely used by themselves

or in combination with other colours Lamp black is also

employed for the'production of a solid grey, and vermilion-

red with some other metallic sulphides are sometime,

though rarely, printed as pigment colours. The principal

lakes used are carmine, corallin lake (a derivative of

phenol or carbolic acid), black logwood lake, and several

others prepared from the dye -woods with tia and

alumina salts. The aniline dyes on their first introduction

were also worked as pigment colours, and printed with

albumen.

The first medium employed for fitting mineral pigments

and lakes to calico was a solution of India rubber in coal

naphtha, an agent which, so far as clearness and permanency

of the printed colour is concerned, was perfectly satisfactory.

The steaming dissipated the highly volatile naphtha and

left the thin film of caoutchouc mixed with the colour

firmly adherent to the tissue. But the inflammability of

the copious naphtha fumes evolved gave rise to many
earious accidents, and the method had on that account to

be abandoned. No other medium has been found to give

80 satisfactory results as the protein compounds, of which

albumen obtained from the white of eggs is the type.

Besides egg albumen, blood albumen, lactarin or casein from

milk, and gluten from wheaten flour are used as agents for

fixing pigments. In printing with albumen advantage is

taken of its well-known peculiarity of coagulating and

becoming quite insoluble at a temperature under the boiling

point It is mixed with the colour and deposited on the

cloth in its soluble state, when, by the operation of steaming,

it coagulates and remains firmly attached to the tissue,

imprisoning with it the particles of colour with which it

WIS mixed. The cloth is not in reality dyed, but has only

a coloured pattern mechanically fastened or glued to it.

Egg albumen gives the most delicate and clear shades, but

recent improvements in the preparation of blood albumen

render it increasingly available for bright colours. Lactarin

and gluten, dissolved by means of caustic alkalies, are used

for printing ultramarine and other pigment colours. The

length of time that pigment colours are left in the steaming

apparatus varies from half-an-hour to an hour.

Ordinary Steam Colours.—The essential features of this

•tyle consist in printing direct on ths cloth the dyeing

material, mixed in proper proportion, with any necessary

mordant, and certain acids or salts to keep the mixture in

Bolution. On the application of moist heat after printing,

the acid is evaporated or a chemical decomposition takes

place in the case of the salt, and an insoluble precipitate is

' produced in the fibre. Steam colours possess great

brilliancy, but they have not the fastness and solidity of

madder-dyed goods. The dyes in the case of steam colours

must be in the form of decoctions or prepared extracts of

the special chemical tinctorial principles. Such prepara-

tions hare of recent years come into very wide use, and

with the progress of chemical science they are daily attaining

greater prominence and perfection, so that the older applica-

^tion of crude materials is rapidly being supplanted by the

Use of agents of known strengtn and quality, inus, ^'
already mentioned, madder extract and artificial alizarin,

treated as steam or " topical " colours, have largely taker
the place of madder rout as a dye colour, and by the pre
paration of artificial alizarin from anthracene, printers are

DOW rendered independent of the vegetable kingdom as a
source of their hitherto most important dye-stutf.

As a preparatory to printing, the cloth is mordanted oi

prepared by passing it through a .solution of stannate of

soda, and treating with a very weak solution of sulphuric
acid which decomposes the stannate, combining with the
soda, and leaves the stannic acid (peroxide of tin)

precipitated in the fibres Cloth thus prepared has much
purer and brighter shades than simple bleached calico The
common steam colours include black and chocolate from
logwood liquor, orange from annatto, yellow from Peisian

berry liquor and from bark liquor, green from Persian

berries and yellow prussiate of potash, purple from logwood
and red prussiate of potasb, dark red from sapanwood and
bark liquor, reds, purples, and chocolate from madder extract

and alizarin, and blues from Prussian blue Iron, alumina,

and other mordants are used with these colours according

to their character and the nature of the shades desired.

The solvent principally employed is acetic acid, which
readily volatilizes in the steaming process, but oxalic acid

is also employed to keep certain special oxides in solution

during the printing. Oxidizing agents, as the chlorate or

bichromate of potash, are also required for the development
of some colours. Steam blue is printed, not by usmg the

Prussian blue colours ready formed, but by efl'ecting the

chemical reaction on the cloth itself, which results in the

blue colour. In some cases yellow prussiate of potash is

used, which yields Prussian blue ; again, when the re-^

prussiate is employed, TurnbuU blue is the result , bui

a mixture of both, to which a proportion of ferro-prus-

siate of tin, called tin pulp, is added, is the source of the

best steam blue. The reaction by which the colour is

developed will be understood by instancing the development
of Prussian blue from the yellow prussiate. It is mixed
with an acid— tartaric, oxalic, or sulphuric— or the whole
three combined, and printed on the cloth. In the steaming

the added acid combines with the potassium of the prussiate

and liberates ferrocyanic acid, which is further decomposed
into cyanide of iron, abundant fumes of hydrocyanic acid

(prussic acid) being meantime evolved. On withdrawing

the goods from the steaming chest after this decomposition

is complete the pieces are quite colourless, but exposure to

the atmosphere in an ageing chamber, or passing them
through an oxidizing si.lution, such as the bichromate of

potash, develops the characteristic blue of Prussian blue.

AnUine Colours.—These colours now constitute the

largest and most important section of steam-fixed .dyeing

materials, and in their behaviour and method of printing

they form a class by themselves. The range of aniline

colou"^ now embraces almost every possible shade ; and in

no other department of scientific and technical research hag

equal activity been displa;'ed within the few years which

have passed since these colours were introduced ; and the

rewards of investigation have been commensurate. The

number of colours introduced, and the methods of preparing

them which have been suggested are beyond computation,

and the list of those which are now in current use is

exceedingly extensive. In addition to the dyes procured

from andine many more of an allied nature are prepared

from other derivatives of coal-tar, phenol, naphthalin, and

anthracene, some of which have also come into extensive

use, and the applicability of others has been demonstrated.

The topical use of these colours in connection with extract

of madder, Guignet's green, ultramarine, ic, has exercised

a powerful influence in improving the art of design in con-
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iiection with ualicopriating, placing as they do at the

disposal of the designer an unlimited range oi the most

etnidng, brilliant, and pure colours.

Anibne colours have a powerful affinity for animal

euhstances, dyemg silk and woollen tissues readily without

the intervention of any mordant. Taking advantage of this

property aniline colours were, on their introduction, printed

83 dye colours, albumen being used as a mordant. An
albuminous sol iti(5n was pnnted and fixed on the cotton,

end on its introduction, so prepared, into the dye-vat the

albumen readil ' took up the colour, while the unmordanted

portions merely onbioed an easiiy discharged stain. Aniline

colours were a'so pnnted with albumen in the . manner
already describe 1 as appUed to pigments and coloured lakes

;

and the patents secured by Mr Walter Cruni, in 1S09, for

the application of gluten and lactann in printing, had
reference chiefly to the use of anibne colours. The process

of fixing these colours now generally adopted is kuown as

the arsenite of alumina process. In this process the dye

is dissolved in water or acetic aciJ, carefully filtered through

a fine cloth and mixed with acetate of alumina, a thickener,

and arsenious acid dissolved in glycerina This mixture is

printed on the cloth, which is then introduced into the

steaming chest In the steaming, acetic acid is liberated and
arsenite of alumina formed, which with the aniline colour

is precipitated in the fibres as a brilliaQt insoluble lake.

Spirit Colours.

This style of prioting consists simply of a modification of

the process for ordinary steam colours, but excluding the

steaming. All the decoctions and extracts used for regular

steam colours may be employed in this method, but they

are mixed with such large proportions of the mordants and
acids that wore they submitted to the action of steam the

fibre would be quite destroyed. When printed, spirit colours

are therefore simply dried and aged for several hours, after

which they are rinsed in water, washed, and dried. The
style yields very brilliant but very loose and fugitive colours,

and is now falling into disrepute.

FiMiSHuro PsocESSEa

After the prints have undergone the various operations

described above, they are submitted to a series of processes,

whose object is to give to the fabrics such an appearance

as .will please the eye- of the buyer. All the finishing

processes have one common end, namely, to fill up the

interstices which exist in the fabrics, and thus give to

the calico a more substantial and glossy appearance ; and
this is effected by filling the cloth with bulled starch,

farina, or sour flour, which is obtained from wheat flour

which has been allowed to ferment. To these are oftei

added large quantities of sulphate of lime or baryta, and
other sundar substances, with the object of impartmg to

the cloth a weight and appearance of solidity which it does
not really possess. The finishing processes are varied
according to the nature of the prmt, muslins requiring a
quite distmct method of treatment from ordmary calicoes,

and furniture chintzes also receive a finish peculiar to glazed
goods. Some of the apparatus employed m finishing will be
found figured under the heading Bleaching, where also the
subject 13 entered into in some detail. As the general
features of finishing, including water - manghng, drying,
damping, starching, and calendermg are the same both for
white cottons and prmts, it is unnecessary here to detail
these operations. The machines and operations in a finish-

ing-rcfom may be briefly noticed as follows. The goods
are opened by passing over a winch at a considerable eleva,

tion, and if necessary^ stfetched in breadth on a machine
which evens the texture and draws it out laterally. They
are then passed into the chloring machine, which has two
rollers, one of brass and one covered with india-rubber.
The lower one is made to revolve in an aqueous solution of
chlorine, and as the cloth passes between the rollers iCis
saturated with this solution. It passes immediately through
a box containing a vapour of steam, which at once arrests
the action of the chlorine, the momentary contact being con-
sidered sufficient to brighten the white ground without
giving time for the colours to be affected, from the steam-
ing box the piece passes through a water mangle, where
pure water is spurted on the cloth, and after passing through
the trough it receives a hard squeeze to extract as much
moisture as possible before the drying is reached. The
machine is a range of steam cans, generally made of copper.
The next operation is that of starching, the machinery of
which is almost identical with that used for chloring, starch
paste, however, occupying the place of the chlorine liquor.
The lower roller revolves in and carries up the starch to
the cloth, which passes round ths upper rollers and becomes
saturated by the squeezing action produced and regulated
by the screws and levers of the machine. After starching,
the goods pass direct to another drying machine, whence
they are taken to be damped by a slight sprinkling of water,
which they receive in passing over a simple machine for the
purpose, consisting of a rapidly revolving brush throwing up
a fine spray. CaJendering is the next and final operation,
after which each piece is separated and folded up by a plait-

ing machine, or hooked by hand. It is then made up in the
ordinary book form, and after being pressed in a screw or
hydraulic press is ready for the market. (j. pa.)

CALICUT, or Kolikod, a seaport town of India on the
western coast, in the British district of Malabar and the
presidency of Madras, situated about 560 miles S. of Bom-
bay, in 11 15' N. lat. and 75° 52' E. long. The town
stands on the sea-shore in a low and unsheltered position

;

and as there is neither river nor harbour, ships are com-
peUod to anchor in five or six fathoms water, about two or
three, miles from land The houses are for the most part
built either of sun-dried brick or laterite, and have a tidy

appearance. In the quarter of the Moplahs or Mapillaa
there ere several mosques, and the Portuguese quarter pos-
sesses a Roman Catholic church One of the largest build-

ings is the jail, which can accommodate 600 prisoners. The
port is frequented by vessels from the Ked Sea and the
Persian Gulf, which return with freights of rice, cocoa-
nuts, ginger, cardamoms, sandal-woo^ and teak. The
weaving of cotton, for which the place was at one time so

famous that its name became identified with its ealiio, is

no longer of any importance, Calicut is of considerable
antiquity ; and about the "th century it had its population
Ibfgely increased by the immigration of the Moplahs, a

fanatical race of ilahometans from Arabia, who entered
enthusiastically into commercial life. It was the first place

in India visited by any European navigator, for it was there

that Vasco de Gama arrived in May 1498, ten months and
two days'after his departure from Lisbon. At that time it was
B very flourishing city, and contained several stately build-

ings, among which was especially mentioned a Brahminical
temple, not inferior to the largest monastery in Portugal
In I'SOQ the Marshal Don Fernando Continho made an
unsuccessful attack on the city ; and in the following year
it was again assailed by Albuquerque with 3000 troops.

On this occasion the palace was plundered and the town
burnt ; but the Portuguese were finally repulsed, and fled
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to their ships after heavy loss-. Not long after they con-

claded a peace with Prince Zamorin or Tamuri, and were

allowed to build a fortified factory in the town. An Eng-

lish factory was founded in 1616. The town was taken

in 1765 by Hyder AJi, who expelled all the merchants and

factors, and destroyed the cocoa-nut trees, sandal-wood, and
pepper vines, that the country, reduced to ruin, might pre-

sent no temptation to the cupidity of Europeans. In

1782 the troops of Hyder were driven from Calicut by the

British; but in 1789 it was taken and destroyed by his

son Tippoo, who carried off the inhabitants to Beypore,

and treated .them with great cruelty. In the latter part of

1790 the country was occupied by the British ; and under
the treaty concluded in 2792, whereby Tippoo was de-

prived of half his dominions, Calient fell to the British.

After this event the inhabitants returned and rebuilt tha

town, which in 1800 consisted of 5000 houses. The
present population is upwards of 25,000, composed largely

of Moplahs, but including about 4000 oi 5000 Portuguese,

besides Parsees, English, &c

C ALIFOENI A
flu^ - /CALIFORNIA, the name originally given to a portion

XSJXllL \_) of the region of western North America bordering on

the Pacific Ocean, and apparently taken from a Spanish

romance (Las Sergas de Esplandian), in which the author

speaks of " the great island of California, where a great

abundance of gold and precious stones is found." This

romance was published in 1510, and, becoming qu^te

popular, the name of California probably struck the fancy

of some one of the officers or companions of Cortez, and

was applied by them to the newly-discovered country,

perhaps on account of its association with a region fabu-

lously rich in gold, the early Spanish discoverers in America

always expecting to find an El Dorado in every new region

they entered

As at first used, the name of California was applied to

the coast and the territory at a little distance from it,

north of Mexico
;

gradually it was extended over what we
now call the " Great Basin," and with no well-defined limits

to the north At the present time, the name California

means only the State of California, one of the United States

of America, and the peninsula is called Lower California.

To the Spanish Americans these natural divisions of the

country were and still are known as Upper and Lower
California (Alta and Baja California), and the two were

called " Las Califomias "—the Califomias.

The first discovery of the coast of Lower California was
made in 1534, by an expedition sent out by Cortez, and
consisting of two ships, commanded by Bezena de Mendoza,

and Hernando de Grijalva ; and later, the gulf now known
OS the Gulf of California was discovered and navigated by

Cortez himself ; after whom it was for a time called El

Mar de Cortez, and later El Mar Vermejo (the Red or

Vermilion Sea), in consequence of the red colour which it

has at rimes, and which is probably due to the multitudes

of small animalculae (crustaceans V) inhabiting its waters.

In 1540 the mouth of the Colorado River was discovered

by Alarcon, in command of a fleet sent out by Mendoza for

geographical exploration. In 1542 the coast of California

proper was explored by Cabrillo as far north as Cape
Mendocino, in latitude 40°30'. In 1578 Sir Francis Drake
entered the Pacific, and coasted along the shores of tlie

American continent, Teaching a point as far north as 48°.

Whether he discovered the bay and harbour of San Francisco

has been and still is a matter of dispute. By some he is

supposed to have tarried and refitted his ships at what is

now known as Sir Francis Dnike's Bay ; by others he is

believed to have done this in the Bay of San Francisco

itself. The evidence seems to decidedly preponderate in

I
favour of the first of these suppositions. In 1G02 the bays
of San Diego and Monterey were discovered by Viscaino

;

but more than a hundred and fifty years elapsed before the

ktter was visited again, and before settlements began to be
made on the coast of Upper California. The peninsula

(Lower Calilomia) was entered by Jesuit missionaries in

1697, and a permanent mission established at Loreto

;

*here, and at other points, the Jesuits maintained them-

selves, on the whole successfully, until 1767, when they
were expelled from the country by order of Charles III. of

Spain, and all their property tijyped over to the Franciscan

monks. Later, the Dominicans obtained exclusive posses-

sion of the peninsula; and the Franciscans, not unwill-

ingly, withdrew to Upper California, where they established

themse) '.'bs. built numerous missions, and throve remarkably

uniil MeKico became independent of Spain in 1822; this

event was a death-blow to the establishments of the

Franciscans, which from that time forward lost ground
from year to year, and finally were'broken up altogether in

1840. The treatment by the fathers of the natives of the

country was successful so far as the accumulation of

materiM wealth was concerned, but not in the slightest

degree conducive to their intellectual advancement or
development, as the so-called converts were simply the

slaves of the " good fathers." The whole number of the

mission establishments was twenty-one,—the first founded

in 1769, the last in 1820. They were all on or near the

coast or bay of San Francisco, and the fathers displayed

most excellent judgment in selecting for their sites the

very garden-spots of the country. The number of the

aboriginal inhabitants of California has rapidly decreased

within the past forty or fifty ye ars. The various authorities

agree in fixing their number at over 100,000 in 1823. In

1863, according to the census made by the Indian Depart-

ment, there were only 29,000 ; tha census of 1870 gave

about the same results, namely, 29,025, 5784 being actually

enumerated, and the remainder merely an estimate. It is

certain that the decrease in the Indian population was at

one time exceedingly rapid ; it would appear, however,

that at present it is much less so. The few that are left

are mostly a degraded, miserable set of beings.

During the time of the flourishing of the missions of]

California, the connection of the country with Spain

through Mexico was a very loose one. Gradually a trade

of some importance sprang up between the Atlantic and

Pacific sides of the continent. Boston had for a number
of years an entire monopoly of this business, which con-

sisted chiefly of an exchange of groceries and cotton gooH#

for furs and hides. The voyage usually lasted two yes'v

or more, and the profits were large. A few Englishmen

and Americans wandered into California from differ»^t

parts of the world between 1810 and 1S30; and some
adventurous and daring men found their way across the

continent, in the pursuit of the dangerous and exciting

business of hunting and trapping. It is estimated that

there were, in 1830, as many as 500 foreigners on the west

side of the Sierra Nevada. Of all these early pioneers,

John A. Sutter is the one who is best known, from the fact

that the first efi'ective discovery of gold, by the Americans,

was made by men in his employ ; and also on account of

the generous hospitality with which he welcomed the first

comers into Calfomia, notably Fremont and his party.

In 1842 Commodore Jones of the American navj- captured

the fort of Monterey,,raised the stars and stripes, and took
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possession of the country for the United States ; but the

next day he hauled down his colours, and apologized for his

mistake. About this tune the attention of the United

States Government began to be strongly attracted towards

California ; and, as is universally believed in that .State, the

French and the English were also looking in that direction,

with 3 view to a future possible taking possession of the

country All the circumstances connected with the seizing

of California by the United States will probably never be

known. It appears pretty clear, however, that the autho-

rities at Wp«hington, having determined on a war with

Mexico, and fully aware of the importance to the United

States of an extension of their territory on the Pacific,

resolved to take possession of California, so tliat after the

termination of the war, matters being settled on the basis

of uti possidetis, that country would become a part of the

United States. At all events. Fremont being accidentally

engaged in conducting a scientific expedition on the Pacific

coast, received in Ma.y 1?4G, verbal instructions from an

officer dispatched from W^Lshington in a national ship, and

who had crossed from Vera Cruz to Mazatlan. In con-

sequence of these instructions, he turned back, made Ins

way at once to Sutters Fort, then to Sonoma, where he

organized a battalion of mounted riflemen , and on the

5th of July be called his furccs together, and recommended

a declaration of independence. On the 2d of the .same

month a United States frigate had arrived at Monterey,

where, on the 7th. the commander hoisted the American

flag, issuing at the same time a proclamation, in which

California was declared to be. from that time forth, a

portion of the United States. This was followed by some
fighting with the native Caiifornians, and much bitter

discussion and dissension among the different officers of the

avy and army, who were concerned in the conquest of the

country The principal result was, that Fremont, who was

tried by court-martial, found guilty of mutiny, and

sentenced to lose his commitsion, was ever afterward.s con-

sidered by the people to have been the real conqueror of

California , and, in consequence, he came near being

elevated to the Presidency The country was entirely

pacified before June 1847 , and in March 1848 a treaty

was ratified between the Governmenis of the United States

and Mexico, by which the whole of Upper California was

ceded to the United States, just at the moment when the

discovery of gold on the American River was beginning

to attract attention ; and when the news of the ratification

reached the Pacific coast, the excitement had ^ready spread

far and wide
, San Francisco was deserted, and the whole

population of the country was at work m the mountains,

digging gold The discussion as to what should be done
with California, when acquired, began in Congress in 1846

;

and the question of slavery or no slavery in the new territory

was at once raised. A mo.st furious conflict followed, and

nothing was accomplished during that session or the next

;

even as late as the adjournment of Congress, on the 4 th of

March 1849, the only progress made towards creating a

Governmeut for the new territory, was that the United

States revenue laws had been extended over it, and San

Francisco made a port of entry. In consequence of this

the people themselves got together in September 1849, and

a constitution was framed forbidding slavery, and in other

respects resembling the constitutions of the free American
States On the 7th of September 1850, a bill finally

passed Congre.ss, admitting California into the Union as a

State, and without slavery, but leaving New Mexico and

Utah open to its introduction. At the same time the

celebrated " Compromise Measures " became a law and
these were supposed to have settled the question of slavery

for ever in the republic ; the lapse of a few years proved,

however, that this was a problem which admitted of no

peaceful solution. By tne treaty with Mexico, the Uiu'ed

States did not acquire the Peninsula of Lower California,

although they had military possession of it at that tune.

It was probably known to the authorities at Washington

that it was a region of little value, as compared with tha

country to the north of it, or California proper.

Lower California.—Under this designation is com-

prised the whole peninsula, and it extends from. Cape St

Lucas to the boundary between the United States and

Mexico, which is a line " drawn from the middle of the

Rio Gila, where it unites with the Colorado, to a point on

the coast of the Pacific one marine league due south of the

southernmost point of the port of San Diego." The breadth

of the peninsula varies very much, it being from five to six

times as great between the parallels of 27° and 28° as it is

opposite the Bay of La Paz. The area of Lower California

has been estimated as 58,000 square miles ; the recent charts

of the American Hydrographic Office, based on original

surveys, make the peninsula narrower than it was formerly

believed to be, and its area has not been computed since

these surveys were made , it will probably not exceed

50,000 square miles.

The interior of Lower California is chiefly known to us,

as to Its physical and geological structure, from a

reconnaissance made by Messrs Gabb and Loehr, of the

State Geological Survey of Cahfornia, m 1867. This

exploration was ."set on foot in order that some information

might be obtained relative to the valup of a concession

made by the Mexican Government to an American company.

This grant was expected to lead to a settlement of the

country, but the whole thing turned out a failure.

According to Mr Gabb, the peninsula is divided into

three distinct portions. The northern and southern

extremities have much in common with each other, while

the middle division difl"ers decidedly from the others in its

physical characters. The most southern division consist*

ch'efly of granitic rocks and high ranges, which with their

spurs cover nearly the whole area from Cape St Lucas to

La Paz. Within this district, and lying between the spurs

of the mountains, are iu.any small valleys, some of which

are very fertile, and well supplied with water. According

to the American hydrographic charts, there are in this part

of the peninsula two well-defined ranges, and the culminating

point is given as 6300 feet in altitude. It is in this region,

about half-way from Cape St Lucas to La Paz, that the

principal mines of the peninsula are situated , and these

are Ibe only ones which, thus far, have proved to be of

much value. They are in the districts of San Antonio and

Tnunfo. In 1867 these mines were producing at the rate

of about $20,000 in value of silver per month ; and, from

recent newspaper notices, it would appear that they are

still worked with success. The ores are, however, refractory,

and not easdy treated.

Proceeding northwardly into the middle section of the

peninsula, the granitic masses unite and form one mountain

range, which runs parallel with the coast of the gulf, and at

a distance of fifteen or twenty miles from it. It is known
as the Sierra Gigantea, or del Gigante, and has an elevation

of from 3000 to 4000 feet. Crossing this range and

descending its western slope, its inchnation is found to be

very gradual, the granitic mass being flanked on that side

by heavy accumulations of sandstone, which has a gentle dip

away from the crest of the ridge. This sandstone is quite

destilute of fossils, but is believed by Mr Gabb to be of

Mioce^ie age. It is cut by numerous volcanic dykes, and

also contains great quantities of material of eruptive origin,

in the form of interstratified masses. In this portion of

the peninsula the settlements are confined to the eastern

base of the Sierra Gigantea Here, at numerous points

along the coast, there are small vallay.';, with good harbours
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adjacent ; and these little patches of country are very

fertile and adapted to the growth of tropical and semi-

tropical plants. By far the greater portion of the region,

however, is extremely barren and forbidding ; although

occasional deep ravines and narrow valleys offer a marked

contrast to the general sterility of the rest of the country.

The northern division of tBe peninsula is considerably

broken by mountain ranges, resembhng in this respect the

southern extremity. The culminating point is put down
on the American hydrographic charts at 9130 feet in

altitude, and it is called Mount Calamahue. Between the

ranges are broad valleys, covered with grass, and said to

possess some agricultural value, although as yet almost

entirely unoccupied.

The dryness of the climate is the characteristic feature of

the peninsula of Lower California; and although there

are no reliable statistics of the rainfall it is undoubtedly

very small. It is, indjced, very irregular, there being long

periods of absolute dryness, in certain regions at least.

The yearly average fall aver the whole peninsula, for a long

period of years, would perhaps not exceed three or four

jncbes. As in the drier portion of Upper California, so

here, when the rain does fall, it occasionally comes down
in almost destrnctive quantity, over a very limited area, in

the form of what are popularly known as "cloud-bursts."

Owing to the dryness of the climate in part, and also to

the character of the Mexican Government, all the numerous

attempts which have been made to settle Lower California

have proved failures. The population at present is

estimated at from 8000 to 15,000, about two-thirds of

whom live near the southern extremity of the peninsula.

The harbours on both coa.sts are numerous, and that of

Magdalena Bay is hardly inferior in extent and availability

to the Bay of San Francisco itself. Whale-fishing on the

west coast, and especially about Sebastian Viscaino Bay,

was, a few years ago, carried on very extensively. In the

winter of 1848 there were fifty American ships anchored

in the bay and lagoons of Magdalena, chieHy engaged

in capturing the " California Grey " whale (lihachianecies

glaucus. Cope). The pearl-fisheries of Lower California

have also for many years been of some importance ; they

are conducted by companies, and th« divers are chiefly

Yaqui Indians. The total value of the pearls obtained,

within the last century and a half, has been estimated at

five or six. millions of dollars ; but this, of course, can

hardly be considered as being anything more than a rough

approximation. On the whole, tie prospects of Lower

California are not very cheering ; Srj'ness and sterility are

the dominating features of a very large portion of the

country. The emigration schemes have all failed, and not

without considerable suffering to the unfortunate people

who from time to time have been deluded into the belief

that the peninsula was a rich and fertile region. The
attempts at mining for copi)er, which have been made at

various points north of Triunio, have all proved unsuccess-

ful.

Thf, State of California. Area.—This is what is now
always meant when the word "California'" alone is used.

It is in part the equivalent of the " Upper California" (Alta

California) of the Spanish,—the present state of Nevada,

and also the territories of Arizona and Utah, as well as

parts of Wyoming and New Mexico, having been also

included under that somewhat vague designation. Cali-

fornia extends from the boundary already defined on the

Bouth to the parallel of 42°, which is the di%'iding line

between this State and Oregon. On the east, the 120th

meridian forms the boundary from 42° south to the

intersection of that meridian with the 3'Jth parallel, which

takes place within the waters of Lake Tahoe, near its

Bouttorn end. From this point the boundary runs obliquely

in a south-easterly direction to the intersection of the 35th
parallel with the Colorado River, and thence down the
river to the Mexican boundary line opposite the mouth of

the Gila. The whole area thus embraced has been
variously estimated at from 155,000 to 188,981 square
miles. The last-mentioned figures are those given in

the latest document published m connection with the

Umted States census,—General Walker's Statistical Allot,

—as well as in the Report of the Commissioner of the

United States Genera! Land Office for 186G. It u
believed, however, that the first-named figures are much
nearer the truth than the other higher statement, and that

the area of California is somewhere between 155,000 and
160,000 square miles.

Topography.—The surface and climate of California,

although extremely vaned in character, bear everywhere a
peculiar impress, very different from that of the Atlantic

coast and Mississippi Valley States. The division of the
year into two seasons—the wet and the drj'—marks Una
portion of the Pacific coast in the most decided manner,
and this natural climatic area coincides almost exactly in

its extension with that of the State of California itself.

Soon after crossing the Oregon hue, we eater a region of

summer and winter rains ; and, in Lower ' Caiifomia,

although the entire precipitation is exceedingly small.

It IS, on the whole, decidedly tropical in its character.

Before, however, the nature of the Califomian climate can

be understood, it will be necessary to give some account of

the physical structure of the State, and to indicate the

interesting and somewhat peculiar character of the relief-

of its surface. California may be divided into three quite

distinct portions, and these are very different from each

other in importance,—the central being much the most
densely populated, and in every respect the most valuable.

This central portion is embraced between tlie parallels of

35' and 40°, and has, on its eastern side, the Sierra

Nevada, and on its western the Coast Ranges, with the

Pacific Ocean at their western base. Between these two
mountain chains lies the Great Central Valley, which forms

so marked a feature in the topography of the state. Thia

valley is drained by the Sacramento River, flowing from

the north, and the San Joaquin from the south, the two
uniting about midway between the northern and southern

extremities of the valley, and entering the Bay of San
Francisco through Suisun and San Pablo bays, which

latter is, in fact, but the northern expansion of San Fran-

cisco Bay itself. Suisun Bay, on the other hand, is rather

the partly submerged delta of the united rivers, being

shallow, and containing large, low islands covered with a

dense growth of " tule " (Scirpus palvstrin). The entire

length of the Great Valley is about 450 miles ; and its

breadth, which is small in its northern part, and gradually

increasing towards the south, averages about 40 miles,

including the lower foot-hills, so that the entire almost

level area contains about 18,000 square miles. The
direction of the valley is parallel with that of the ranges

between which it is enclosed, or about N. 31° W.; but it

gradually takes a more northerly course to the north of the

Bay of San Francisco, in harmony with the change in the

trend of the coast, beyond the parallel of 39°. From the

mouth of the Sacramento to Redding, at the northern

head of the valley, the rise is 556 feet in 192 miles ;
and

from the mouth of the San Joaquin to Kern Lake it is 282

feet in 260 miles. A striking feature of the Sacramento

River is the fact that for 200 miles north from the

mouth of the Feather River it does not receive a

single tributary of any note, although walled in. by high

mountain ranges. Indeed, the whole of the Great Valley is

thus surrounded ; the only break being at San Francisco,

where the channel which connects it with the sea

—
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the Golden Gate—is only one mile wide in Its narrowest

part. The region thus enclosed, computing it from the

divide, or water-shed, of tke enclosing mountain ranges, is

520 miles in' length, and it has an average breadth ot 1 1

miles. This gives an' approximate area of 57,200 square

miles, as stated by U S Irrigation Commissioners, their

estimates having bafln made on the basis of the State

Geological Survey maps. The drainage of this entire area

reaches the sea through the Golden Gate. But before

noticing the lakes and rivers which belong to the Great

Valley, it will be desirable to give some idea of the moun-

tain ranges in which these rivers take their rise ; and it

should be added in justice, that nearly all that is known
of the detailed structure and elevation of the mountain

chains of California is due to the work of the QeologicaJ

Survey.

The Sierra Nevada, or Snowy Range, of California is,

OQ the whole, the largest and most interesting chain of

mountains within the limits of the United States. Its

scenery is attractive, and in some respects quite unique
;

Its vegetation la unsurpassed in grandeur, unless it be by

that of the Australian forests; its mining resources are

large, and have been the direct cause of the rapid peopling

of the Pacific side of the continent and of the building up
of eleven States and Territories in what was before almost

an unknown region. In general altitude, the Sierra Nevada
does not much excel some of the ranges of the Rocky
Mountains proper, although it has one summit higher thsn

any yet ascertained to exist in the United States, not

including, however, the Alaskan territory. The length of

the chain, from Mount San Jacinto to Mount Shasta, i3

about 600 miles ; but, on some accounts, it would be more
proper to consider the Sierra as beginning at the Tahichipi

Pass and terminating at Lassen's Peak, in which case its

length would be about 430 miles. The breadth of this

gT«at mass of mountains varies from 75 to 100 miles ; and
it narrows towards the north, while its altitude also declines

in the same direction. The slope of the range is every-

where long and gradual on the west, and short and
precipitous to the east, in which latter direction, of course,

the general level of the Great Basin is attained, and this

is from 4000 to 5000 feet above the sea. The highest

part of the range is between the parallels of 36" 30' and
37' 30'; here the passes are about 12,000 feet in elevation

above the sea-level, and the peaks range from 13,000 to

1 4,f 86 feet in altitude, the culminating point. Mount
Wh tney, being about 600 feet higher than any peak yet

measured in the Rocky Mountains. From this peak, going
north, the range declines gradually, and at the point where
the Central Pacific Railroad crosses it the summit is only

7000 feet abovethe sea ; this is in latitude 39° 20'. The
slope of the Sierra in the central fart of the State opposite

Sacramento is about 100 feet to the mile, the range being

there seventy mOes in breadth between the valley and the

crest; farther south, opposite Visolia, the average rise is

as much as 240 fe(t to the mile, up to the summit of the

passes, and 300 feet to the pealvs. In this part of the

range, the slope oi the east is very abrupt, being as much
as 1000 feet to thi mile from the summit to the level of

Owen's Valley, a descent of about 10,000 feet. The western
side of the Sierra Nevada is furrowed by extremely deep
and precipitous gorges, or canons, as they are universally

called in California. These are narrow at the bottom,
where there is usually barely room for the river to run at

an ordinary stage of water ; their sides slope upwards at a
very steep angle, often as much as 30° ; and they are sunk
from 1 to 3000 feet, or even more, below the general level.

These canons become more and more marked features of

the range as we proceed north in the Sierra ; and where
the volcanic formations have spread themselves oniformly

4—.!.>*

over the flar.ks of the mountains, so as to form a smooth
and almost level surface, as is the case over aa extensive

area, the contrast between the deep and precipitous canons
and the plain-like region, with its gentle slope to the west,

in which they have been excavated, is a very marked one.

The Coast Ranges form a large mass of mountains,
almost as broad as the Sierra, but much inferior to it in

elevation, and at the same time more complicated in details.

The Sierra Nevada is essentially one range or chain, with
great simplicity of stracture. It is only here and theie

that, along the crest or near it, a double line of summits
exists, with deep longitudinal valleys bet veen, which are

occasionally occupied by lakes, as in the case of Lake
Tahoe; while the Coast Ranges, on the other hand, are

made up of numerous broken and indistinct chains, each
of which usually has a distinct name, the different groups
of ranges having, however, on the whole a well-marked
parallelism with the coast. Near the Bay of San Frandsco
the culminating summits are about 4000 feet in altitude;

to the north and south of the bay the elevation of tins

range?, increases. Monte Diablo, twenty-eight miles distant

from San Francisco in a north-north-easterly direction, is

3856 feel in height, and forms a well-known land-mark,

being, from ts somewhat isolated position on the north, a
very conspicuous object over much of the central portion ol

the state. The view from its summit is remarkably com-
prehensive, as is that from Mount St Helena, at the head
of Napa Valley, sixty miles north of San Francisco, and
4343 feet in height.

The flanks of the Coast Ranges on the western side of

th$ Great Valley are very scantily pro\'ided with forests,

and there is not a single stream on that side permanent
enough to reach either the Sacramento or San Joaquin
throughout the entire year. The only streams which carry

water in summer on the west side of the Sacramento Valley

are Puta, Cache, and Stoney creeks, and these all disappear

during the dry season, soon after leaving the foot-hills.

On the western side, however, the conditions are greatly

changed. The rain-fall, almost entirely cut off on the

eastern slope of the Coast Ranges, becomes considerable

on the western side of the more elevated Sierra, and
numerous large rivers are fed from the melting snow during

the summer, although, towards the close of the dry season,

the body of water which they carry has usually become very

much diminished. The streams tribntary to the Sacr*
mento on the east side are—the Feather, Yuba, American,
Consumnes, Mokelumne, and several other smaller ones.

The Feather has the largest drainage area of any river

having its source in the Sierra. It runs for a long

distance parallel with the Sacramento, receiving on the east

all the drainage which would otherwise run into that river.

There are no lakes in the Sacramento division of the Great
Valley ; but at its southern extremity there are several, one
of which is of large size, having an area of not less than
700 square miles. This is Tulare Lake, which, together

with Kern and Buena Vista lakes, receives the drainage of

tho southern part of the Sierra, by the Kern, Kaweah,
King's, and other smaller streams. Tulare Lake is quite

shallow, being only 40 feet deep ; its banks are low and
reedy (hence the name, Tularo, a place of reeds or tules),

and in wet seasons it overflows them, and becomes greatly

extended in area. At such times tho excess of the drainage

passes off into the San Joaquin ; but in dry seasons the

evaporation is so great that there is no discharge in that

direction. The northern tranch of the San Joaquin heads

in the grand group of summits of which Mounts Maclore,

Lyell, and Ritter are the culminating points ; the southern

rises on the north side of Mount Goddard. The nnit€id

stream issues from the mountains at Millerton ; and, aftet

gaining the centre of the valley, it turns and runs at right

IV. — 88
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angles ',0 its formu. ^ ...se, receiving t'lree important

tribulafies and several smaller onss o;i the east, but not a

single permanent one from the west. The arsa of the

Sierra drained by the San Joaquin is only about half that

of which the Feather collects the surplus wate.".

There are several large mountain lakes in California,

Bome of which are of pure and fresh water, while others are

alkaline, being without any outlet. The finest of these is

Tahoe, which lies on the very summit of the Sierra, and at

an elevation of about 6200 feet. It has a length of about

twenty miles, and is 1500 feet deep, its water being

extremely pure, as it contains only three grains of solid

matter to the gallon. The overflow of. this body of water

passes off by the Truckee River, and enters Pyramid Lake,

where it " sinks," or disappears by evaporation. Clear

Lake is another beautiful sheet of water, in the Coast

Ranges, and about the same length* as Lake Tahoe, but

much narrower and more irregular in shape. Owen's Lake
is the "sink" of Owen's River, and is about eighteen miles

long. Mono Lake is the sink of the streams rising in the

Sierra between Mount Dana and Castle Peak. It is al out

fourteen miles long, and nine wide, and lies at an elevation

of about 7000 feet above the sea-level. There are several

other large alkaline lakes in Lassen and Modoc counties,

which receive the drainage of the eastern slope of the

Sierra, within the limits of the State. Death Valley is the

sink of the Amargosa River, and it has evidently been once

an extensive lake, although now only a mud-flat in ordinary

winters, and a dry, alkaline, desert plain in summer. All

these lakes and depressions show very plainly, by the

terraces whicli surround them, that the water was /ormerly

much more abundant, and stood at a higher level than it

now does.

North of the parallel of 40°, where the Coast Ranges
and the Sierra unite, and the Great Valley disappears, the

country is extremely rough and very thinly inhabited. The
seven counties which are included within the region north

from the head of the Sacramento Valley to the State line

had in 1870 a population of only 19,209, and they had all

lost in numbers during the previous decade. Tiie counties

nf Lassen, Siskyou, and Modoc, which are embraced in the

north-eastern corner of the State, arc chiefly covered with

volcant« plains, very dry and barren, lying between pre-

cipiious, although not very lofty, ranges. The waters of

this region have no drainage to the sea. These three

counties, with an area as large as that of Belgium, ha'd in

1870 a population of only 8175, or less than one to the

square mile. The north-western corner of the State is also

extremely rough and mountainous, and a large part of it

quite uninhabitable. The ranges which intersect it, and
which are known as the Siskyou, Salmon, and Scott

Mountains, seem to be geologically the continuation of the

Sierra Nevada. They are from COOO to 8000 feet in

height ; but they Lave never been accurately mapped, and
very little is definitely known about them, although gold

washings have been carried on for many years in some of

the valleys bordering the Klamath River and its tribu-

taries.

That portion of California which lies to the south and
east of the southern inosculation of the Coast Ranges and
the Sierra, comprising an area of fully 50,000 square miles,

is also vei-y thinly inhabited, with the exception of a narrow
strip along the coast. Nearly all of San Diego and San
Bernardino counties belongs to the Great Basin system,

having no drainage to the sea. Los Angeles County, how-
ever, has within its borders some of the most fertile lands
in the state. These form a strip about twenty miles wide
along the coast ; the north-eastern half of the county on
the other hand, is extremely barren. The region lying

east ci the Sierra Nevada, and between the crest of that

range and [he boundary ot the State, chiefly divided between
the two counties of Mono and Inyo, is also a very moun-
tainous tract of country. Owen's River runs through it

from north to south for a distance of 180 miles, emptying
into the lake of the same "ame, lying at the south end of

Owen's Valley, and with iio outlet. Here the scenery is

extremely grand, the valley being very narrow and th?-

ranges on either side elevated from 7U00 to 10,000 feet

above the lake and river. The Inyo range, on the east, is

quite bare and destitute of timber, and its summits are

only occasionally whitened with snow for a few days duriiis

the winter, the precipitation being almost entirely cut olt

by the Sierra on the west. East of Owen's Lake ore

several parallel ranges of mountains ; and beyond them, at

a distance of about forty miles from the lake, is Death
Valley, which is about 150 feet below the sea-level. The
name was given in allusion to the fate of a party of

emigrants, who perished here, many years ago, from thirst,

and perhaps starvation. Between Owen's Lake and Death
Valley are the Panamint Mountains, which have lately beea

the scene of considerable mining excitement. A portion of

the extreme southern part of the State in San Diego

County is also below the sea-level. Here is a depressed

area of fifty miles in length, the \\'idth of which is un-

known ; in its lowest part it is over 300 feet beneath the

level of the sea. Dry Lake occupies the greatest depression

of this area at the entrance to the Coahuila Valley.

There are many fine points in the scenery of California,

some of which have already become well known from the

descriptions of [)leasure-travellers who have flocked to the

State from all parts of the world. The granite pinnacles

and domes of the Highest Sierra opposite Owen's Lake

;

the snowy cone of Mount Shasta, rising 10,000 feet above

the adjacent plains ; the lovely valleys of the Coast Ranges,

with their peculiar vegetation,—all these have their charms

;

but the point which is most attractive of all is ths

Yo.semite Valley. This is situated in the Sierra, about

150 miles in a direct line, a little south of east, from San

Francisco. Its elevation is 3950 feet above the sea. and

it is hemmed in by clifTs varying from 2000 to 3000 feet

in elevation. The principal features of the Yosemite, and
those by which it is distinguished from all other knowi
valleys, are—first, the near approach to verticality of its

walls • second, their great height, not only absolutely, but

as compared with the width of the valley itself ; and finally,

the small amount of talus or c/Chris at the base of these

gigantic cliffs. The waterfalls in and about this valley

are also of wonderful beauty and variety. Those of the

Yosemite Creek, which descend from the clitTs on the north

side, are most remarkable for their height, which is, in the

whole, not less than 2C00 feet, but divided into three parts,

with one vertical fall of 1500 feet. The Nevada and
Merced Falls of the Merced River, which flows through the

whole length of the valley, combine great height with a

large body of water, and are wondtrfully grand. The
Half Dome is one of the most striking features of the

Yosemite. its elevation being 4737 feet above the bottom

of the valley, with an absolutely vertical face of 1500 feet

at the summit, turned towards the Tenaya Fork flf the

Merced, above which it rises. The scenery of the canon of

the Tuolumne River, which flows parallel with the Merced,

a few miles further north, is also e.xtremcly picturesque,

and remarkable especially for the great number and variety

of the cascades which occur at short int9rvals in the deep

gorge, the walls of which are bare and almost vertical

precipices, in places more than a thousand feet high. The
river, which is not much less than a hundred feet wide,

falls 4C50 feet in a distance of twenty-two miles. A few

miles farther down, the narrow gorge opens out into a

beautiful valley, in many respects a wonderful counterpart
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irf the Toscmitc, although inferior to it ui grandeur. This

ks called the Hetch-Hetchy. Above ttie Yosemite Valley

the scener)' of the High Sierra is very attractive, immense

corneal knobs or domes of granite being a prominent and

very charactenstic feature of this and other portions of the

Sierra. Mount Dana, a little over 1 3,000 feet m height,

dominates over the region above the Yosemite ; and from

Its summit, which is quite easy of access, a fflaguificeiit

panorama may be had of the Sierra Nevada, with ^lono

Lake, nearly 7000 feet below, spread out like a map, aod

beyond it the lofty, and, in some instances, snow-ciad

ranges of the Great Basin, while several well-formed and

very large volcanic cones are seen just to the south of the

lake.

Climate.—The climate of California presents many fea-

tures of interest, differing considerably from those obtain-

ing in the Eastern and Mississippi Valley States, which

have furnished a majority of the immigrants to the

Pacific coast and Great Basm. There can be no doubt

that emigration to California has, especially within the

past few years, been greatly stimulated by the desire of

people at the East to escape the sudden changes, the

intense beats of summer, and the bitter colds of winter,

which charactenze the climate of the whole country east of

the Rocky Mountains.

The climate of California is very different in different

parts of the State, according to distance from the ocean,

situation with reference to the mountain ranges, and al-

titude above the sea-level. But there are certain peculiar

features.which obtain all over the State. In the first place,

the division of the year into two seasons—a dry and a

rainy one—is the most marked general characteristic of the

California!* climate. But, as one goes north, the winter

rain is found to begin earUer and last longer ; while, on

the other hand, the south-eastern corner of the State

is almost rainless. Again, the climate of the Pacific coast,

along its whole length, is milder and more uniform than

that of the States in a corresponding latitude east of the

mountains. Thus, we have to go as far north as Sitka, in

latitude 57°, to find the same mean yearly temperature as

that of Halifax, in latitude 44° 39. And in going south

along the coast, we observe that the mean temperature of

San Diego is six or seven degrees less than that of Charleston

and Vicksburg, which are nearly in the same »atitude as

San Diego, and situated, one on the Atlantic, the other on

the Missi.'sippi River. But, in addition, we notice that the

kaeans of summer and winter are mulch nearer the mean of

the year in Cahforma than in the east. Thns, comparing

Washington and San Francisco, we have

—

Mean of
Yeax.

Saa Francisco, 66
Washington, 56 07-

This condition of things is not so marked as we advance
luto the interior of California ; but everywhere in the

state the winters are comparatively mild, and the heat of

summer is much less disagreeable in its effects, because the

air is exceedingly dry and the evaporation proportionately

rapid. The climate of San Francisco is indeed wonderfully

uniform ; and the bracing, cool air which sweeps in from
the ocean during the afternoons of the summer, although
not favourable to persons with weak lungs or sensitive

throats, is the very breath of life for those who are in

vigorous health. One great drawback to the enjoyment
of the delightful climate of Cahfomia, however, is the dust

of sumraer, which seems, until one becomes accustomed to

it, quite unbearable. A more serious difficulty in this

State is the extreme variability in the amount of rain which
falls fron: year to year; and this uncertainty is something
which most always be present iii the mind of the farmer

Meuiof
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leaves the Sacramento and San Joaquin plains, and travels

iuto the mountains, it becomes quite perceptibly warmer,
et least for the first 2000 or 3000 feet of ascent. Thus, the

mean temperature of the year at Colfax, 2400 feet above
the sea-level, was, for 1871, l°-6, and for 1S72, V-i higher
than that of Sacramento, which is only 30 feet above the

sea. As. high up as 8000 or 10,000 feet the days in

summer are comJfortably warm, and even on the high
peaks of the Sierra, at 12,000 or 13,000 feet of altitude,

at mid-day it is usually so warm that an overcoat is not
needed. At night, however, at these elevations, it is

Almost always so cold that frost occurs, although occasion-

lUy it is very warm all night long, even at as great an
jtltilude as 8000 feet. It adds very much to_ the pleasure
if travelling in the High Sierra that the weatlier is, by day,
almost all summer long, delightfully mild and clear, and
without rain ; so that one of the greatest discomforts to

which tourists are exposed in Switzerland and most other
regions of pleasure-travel is here entirely unknown.

Geology.—The geological structure of California is com-
paratively simple, although the extreme paucity of fossils

in the rocks of the gold region for a long time rendered it

impossible to ascertain the age of the auriferous belt. It

is also true that, for similar reasons, the formations which
make up the main body of the Coast Ranges were not easily

made out. A geological survey was authorized by the
legislature in 1860, and continued, with occasional stop-

pages, until 1874. In the published volumes and maps
which have been issued in the course of this work, almost
all that is known with accuracy in regard to the geology
ftnd mineral resources of the State may be found.
The Sierra Nevada first claims attention, as being the

dominating range. It has a central core or axis of granitic

rock, which forms almost the whole body of the range in

its southern portion, diminishing in width as it is followed
towards the north. All the higher points of the Sierra, in
its most elevated portion, are of granite. Farther north
there are a few high peaks of metamorphic rock, and many
of the summits are capped with volcanic materials. Flank-
ing the granite is a very heavy mass of slaty metamorphic
rocks, commonly known as the auriferous belt of the Sierra.

This consists chiefly of argillaceous, chloritic, and talcose

slates, with a great variety of other metamorphic rocks in

smaller amounts, and some large, apparently isolated patches
of limestone, which succeed one another in the line of

direction of the axis of the range. The strike of the slates

is usually parallel with that of the axis of the range, and
their dip is, in general, at a high angle towards the east.

Low down in the foot-hills, sandstones of Tertiary and
Cretaceous age occur in considerable quantity. From the

Stanislaus River towards the south, these strata are Tertiary,

and they form quite a broad belt on White River and
Pose Creek. On the American River, and north of it, the

Cretaceous rocks are occasionally well developed and full of

organic remains. All these beds rest in almost horizontal

position on the upturned edges of the atuiferous slates,

showing that the elevation and metamorphism of the chain
of the Sierra took place previous to the Cretaceous epoch.

These beds are of marine origin ; but there are very
extensive masses of sedimentary materials higher up in the

Sierra which are fluviatile and fresh-water deposits, and
they are associated with great quantities of volcanic detri-

tus and sohd lava which has evidently come down from
the higher portions of the chain. The eruptive materials
do not usually he where they were ejected, but seem to

have been carried far from their original position by cur-

rents of water, as they are made up, in great part, of rolled

or brecciated masses, and are interstratified with gravels

and finely laminated clays. These latter often contain
impressions of leaves and whole trunks of trees, usually

silicified, as well as bones of land and aquatic ammala.
The character of these fossil remains indicates that th«
formation is of late Tertiary age, and it may be considered
as Pliocene. Although the crest of the Sierra is frequently
crowned by large masses of volcanic materials, there are no
indications of present activity along the range, and only
occasionally can remains of ancient crateriform openings
be seen. In Plumas County, however, and especially in
the neighbourhood of Lassen's Peak, there are several sol-

fataric areas and well-formed cinder cones, some of which
exhibit very marked appearances of recent action. From
here northward, volcanic masses cover more and more of

the higher regions, and almost the whole of the north-eastern
corner of the State is exclusively occupied by rocks of this

character. Lassen's Peak (10,577 feet) and Mount Shasta
(14,440 feet) are both extinct volcanoes, and the latter

has, near its summit, hot springs and indications of sol-

fataric action. The auriferous slates of the Sierra contain
occasional fossils ; and, in quite a number of localities,

these have been lotmd in close proximity to well-marked
and productive veins of quartz, which are now, or have
formerly been, extensively worked for gold. • These fossils

are of Jurassic age, and no Silurian or Devonian forms
have ever been discovered anywhere in the Sierra, In
Plumas County, Triassic fossils have also been discovered,,

but only in one locality of limited extent. These ari^

however, identical with species belonging to the Alpine
Trias, which have been found in large quantities, and in

numerous localities, on the eastern sids of the Sierra, and
which prove that this interesting group of rocks has a wide
distribution on the Pacific side of the continent. The
limestone belt, already mentioned, appears to be entirely

destitute of organic remains, except m the extreme northern

part of the State, where, in one or two localities, it has been
found to contain well-marked carboniferous types. Farther

south, this rock has become much metamorphosed, and is

in many places converted into marble, while its organic

remains appear to have become entirely obliterated.
,

The Coast Ranges are made up almost entirely of Cre-

taceous and Tertiary marine strata, chiefly sandstones and
highly bituminous shales. The Cretaceous rocks occur

from the Caiiada de las Uvas northward along the east side

of the Coast Ranges, gradually occupying more and more
space in a. northerly direotion. After passing the Bay of

San Francisco, this formation makes up nearly the whole

mass of the mountains, which grow more elevated and
rougher towards the north, the rocks being much meta-

morphosed and broken by granitic intrusions. In the

vicinity of Clear Lake (latitude 39°) there is » belt of

volcanic materials, accompanied by hot springs, and

solfataric action, crossing the ranges from east to west.

The Coast Range mountains have been much disturbed,

and in part elevated during the most recent geological

epoch, as large masses of strata'of Pliocene age are found

in various localities to have been turned up on edge ; but

volcanic activity seems to have been more general and

continued to a later date in the Sierra than in the Coast

Ranges, Some of the granitic masses along the shores of

the Pacific are more recent than the Miocene Tertiary, as

strata of this age have been uplifted and turned up on edge

by the protiuding granite. Indeed, everything in the

Coast Ranges points to great geological disturbances ad

having occurred at a very recent date. Among the illustra-

tions of this condition of things, the changes produced by

earthquakes in modern times may be cited. Like all the

rest of the Pacific coast, California is liable to these

disturbances, and this circumstance has undoubtedly had

considerable influence in retarding the settlement of the

State. No year has been known, since the conquest of the

country by the Americans, jo disastrous as were the spring
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and summer of 1812 ; Ihe destruction of life at that time

would probably have been large if California had been as

thickly settled as it now is. During the whole of May of

that year the southern part of the State was violently

agitated, and the disturbances continued with more or less

severity through the entire summer. So frequent and
violent were the shocks that the people abandoned their

houses and slept on the ground. In September the missions'

bf San Juan Capistrano and La Purisima were destroyed,

and thirty or forty persons killed at the first-named place

;

also a considerable number at Purisima, but how many was

never ascertained. At Santa Barbara a tidal wave rushed

into the interior ; but the inhabitants, having observed the

previous recession of the sea, had fled to the adjacent high

ground, and thus escaped destruction. In the year 1808,

in the months of June and July, there were numerous

jhoeks at the Presidio of San Francisco. On the 8th of

October 1865 the whole region adjacent to the Bay of San
Francisco was violently disturbed, and many buildings

thrown down, while hardly one of brick op stone within the

city itself escaped injury ; but few lives were lost, although

great alarm was felt. Since that time there has been no

severe shock having its focus near the coast ; but in 1872

the whole Sierra Nevada, and the adjacent State of Nevada,

were most violently shaken, the centre of the shock having

been along the axis of the range, from which the waves were

propagated east and west with about equal velocity.

Immense quantities of rock were thrown down from the

granite pinnacles in the Highest Sierra. The small settle-

ment of Lone Pine, in Owen's Valley, at the east base of the

mountains, was completely demolished, and between twenty

and thirty persons killed. Luckily the heaviest part of the

shock was limited to a region hardly at all inhabited, so

that the destruction of life was insignificant in comparison
with the extent and violence of the disturbance. Lighter

shocks continued to be felt, for two or three months after

the first severe one, through the whole extent of Owen's
Valley. The extinct or dormant volcanoes, of which there

is a fine group midway in the valley between its two
extremities, showed no signs of being affected by this

exhibition of the eeismic forces. • There are in the Coast

Ranges long and very straight fissures in the rocks, which
have been produced by earthquakes in modern times ; and
these have, in some instances, been accompanied by changes

in the relative level bf the ground on each side.

/ Mining.—California was for many years chiefly known
to the world as the region where gold was obtained in

extraordinarily large quantities. The excitement occasioned

bythe discovery of the precious metal was very great through-

out the United States, and this and the finding of an
equally important auriferous region in Australia, only two
or three years later, produced an immense effect on the

commerce of the world, stimulating emigration in a way
never before dreamed of. The existence of gold had long
been known in California, and washings had been carried

on in the southern part of the country, near the San
Fernando Mission, for several years, having commenced
there as early as 1841. No discovery ha,^ been made,
however, which attracted much attention, or laiised any
excitement, previous to the occupation of the country by
the Americans. In January 1848, a piece of native gold
was picked up in an excavation made for a mil] race on the
South Fork of the American River, at a place now called

Coloma.' It was several months, howe/er, before the

number of persons brought together by this discovery had
become larger^, but, by the end of December, washing for

gold was going on all along the foot-hills of the Sierra,

from the Tuolumne River to the Feather, a distance of 150
inilea. The first adventurers came from Slexico, the South
Ameticao coast, and even from the Sandwich Islands. The

excitement extended to the eastern Atlantic States iu the

course of the autumn and winter succeeding the discovery

;

and, in the spring of 1849, the rush of emigration across

the plains, and by way of the Isthmus of Panama, com-

menced; and it was estimated that 100,000 men reachwi

California during that year, among whom were representa-

tives of every State in the Union. The emigration to tha

hind of gold was continued, with but little abatement,

during the three succeeding years ; but the excitement

fell off in a marked degree in 1854, at which time thcrs

was a decided reaction throughout the United States in

regard to mining matters. The Californian discoveries had
given rise to a general search for metalliferous deposits in

the Atlantic States ; and this had been followed by will

speculations, a great deal of money having been sunk in

opening new mines, and in attempting to develop old ones

which had, never yielded anything of value. How many
miners were actually at work in California at the time of the

greatest excitement can only be a matter of conjecture It

is generally believed that not less than 50,000 men wer*

etigaged in mining for gold at the close of the year 1^50.

Those who had good opportunities for observing think iba}

there were as many as 100,000 at work in 1852 and in

1853. At the time of their greatest productiveness, tha

yield of the Californian gold washings reached about sixty-|

five millions of dollars in value a year ; this was from 1650
to 1853. If there were 75,000 miners actually employed
at this time, the average amount"obtained must have been
fully 88 a day per man. The average is thought by many!
to have been as high as $20 a day during the year follow-|

ing the first discovery. At this time the diggings for gold

were chiefly along the rivers. These were "flumed,"

—

that is, the water was taken out of the natural channel by
means of wooden flumes,—and the accumulations of sand
and gravel in the former beds were washed. All the small

"gulches " or ravines leading down the sides of the steep

and narrow valleys, or canons, were worked over, either

with or without the aid of water. These were the first and
richest "placers," and in them the precious metal was most'

unequally distributed. Those who first got bold of the rich

bars on the American, Yuba, Feather, Stanislaus, and the

other smaller streams in the heart of the gold region, mads
sometimes from one to five thousand dollars a day ; thess

rich spots were chiefly very limited in area, and after one
was worked out, it might be days or weeks before another

was found.

During the year 1851 the miners, not finding any longer

room for employment on the river-bars, began to extend
their " pro.=ipecting " to the higher ground, and it wa« not

long bciore it was discovered that the so-called " high
gravels'—that is, the detrital deposits of Tertiarj- age

—

contained gold, although the quantity was so small that

washing it in the ordinary way was not profitable. Tliis

led, in 1852, to the invention of the "hydraulic process"

of working the auriferous detritus, the idea of which is duo
to E. E. Matteson, a native of Connecticut. This process

has now received an immense development, successive

improvements having been made in the method and the

machinery for applying it, until the results have become
indeed wonderful The " sluice " which is used with it,

and, in fact, in all gold-washing in California at present,

—

almost without exception,—is also a Californian invention.

Previous to its introduction, first the "rocker" and then

the " tom" were employed. During the first years of the
Californian excitement there was much wandering about
within the State and in the adjacent territories in search of

new " diggings," the miners seeming to have the fixed idea

that somewhere an auriferous centre or focus would be
found, vastly richer than any thing previously discovered.

They were an excitable body of wen, and frequ«utly left
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Taluable localities m search of sometliing Deicer, always

hoping that deposits of uuheard-of richness would be

deTeloped. Occasionally a kind of frenzy would seem to

seize on them, and thousands would flock to some new and

perhaps distant- locality, on the strength of newspaper

reports, where many would perish from disease and
starvation, the rest returning in poverty and rags. Thus,

in 1855, the K-crn River fever raged through the State, at

least 5000 miners going to that distant region of the

Sierra, only to find that the ^old deposits were limited in

extent, and already worked out. In 1858 the " Fraser

River rush" occurred ; and this was more disastrous to

California than the most deadly pestilence would have

been; for it caused a terrible amount of suffering. Nearly

20,000 men left the State for that remote region, where

few met with even moderate success, while all suffered

'great privations, and many died, the survivors coming back

in a state of complete destitution. The shallow " placer

diggings " of California are now pretty well worked out, and

the gold at present is chiefly obtained from the hydraulic

mining operations and from the quartz veins. The deep

or high gravels, as they are indiscriminately called, and

which are worked, by the hydraulic process, lie chiefly in

Nevada, Placer, and Sierra counties, in the region extending

between the branches of the American and Yuba rivers.

These gravels are usually associated with heavy deposits of

Tolcanic materials, and, indeed, th(fy are often entirely

covered by immense flows of lava, under which the work-

ings are carried by means of tunnels.

All the operations connected with the exploitation of the

large hydraulic " claims " are usually on a grand scale.

As much as twenty-five, or even Jifty, tons of powder are

sometimes used in a single blast to loosen tho gravel, so

that it can be acted on with ease by the jet of water thrown

from the " pipes." To give an idea of the force of the

agent thus employed, it may be stated that, when a six-inch

nozzle is used, under a head of 300 feet, as is sometimes"

done, not less than 1 COO cubic feet of water are discharged

in one minute, with a velocity of 140 feet per second. The
water, as it thus issues from tho nozzle, feels to the touch

like met.il ; and it retains its cylindrical form unbroken until

it strikes the gravel bank at a distance of a hundred or more
feet. The detritus, thus powerfully acted on, crumbles

rapidly, and the disintegrated material is carried by the

current into the sluice-boxes, where it leaves its auriferous

particles in the "rifles," which are chinks or cavities between
the bars or blocks of wood or stono with which tha bottom
of the sluice are lined. Gold-mining in the soUd rock—or

quartz mining, as it is usuaUy called, because the gangue or

vein-stone which carries the gold is almost exclusively

quartz—is also extensively earned on in California, having

been begun as early as 1851. The mines are scattered

over the State from San Diego to Plumas tounties ; but

tlie most important and productive ones are in Amador and
Nevada. The distribution of the gold in the veins is

SKceedingly irregular, and, consequently, the business of

quartz-mining has been, in most cases, a very uncertain one.

A large number of the principal workings are on, or in the

neighbourhood of, what is known in California as the
" Groat Quartz Vein," or the " Motlier Lode," an immense
development of quartz, which has been traced from Mariposa
County to Amador, over a distance of eighty miles,—not

continuously,, but in a series of nearly parallel belU, or

lenticular masses, with barren intervals between them
;

these have very nearly the same direction, and are parallel

with the O-xis of the Sierra. It is on the Great Quartz
Vein that the celebrated Mariposa mines are situated

;

which, however, have not, on the whole, proved successful.

In the same position are tho mines of Amador County,
among which the one formerly '•ailed the Hnyward Minp is

the best known, and for a long time ono of the most prof't-

able. The mass of quartz worked in this mine was of great'

size, although of low tenure in gold. It was, for some
years, the deepest mine in the country ; but several ot

those on the Comstock Lode in Nevada have now attained

a considerably greater depth.

Silver-mining has been attempted in many lociJities in

California, and much money spent in trying to develop the

argentiferous lodes which have from time to time been
discovered. A few years ago, there was a great excitement

on the very summit of the Sierra in regard to supposed

valuable silver-bearing veins, and particularly at a locality

called Meadow Lake, in Nevada County. Quite a number
of mining camps and towns were built up, one of. which

had for a time several thousand inhabitants. Nothing
permanently valuable was discovered, however, and the

region was soon entirely abandoned. The most persistent

efl'orts have been made, for the past ten years, to work

argentiferous deposits in the volcanic rocks near the fuinmil

of the Sierra, in Alpine County, at and near Silver Moun-
tain. Although it does not appear that any mine in this

region has been successful, the expenditure is still kept up.

Slate Range, a httle to the east of Owen's Lake, was the

scene of considerable excitement some ten or twelve years

ago, rich silver ores having been discovered there ;' but it

wa-s found that mining could not be made profitable in that

distant region destitute of water and fuel. Quite recenlly,

the Panamint Range, in the same vicinity, has attracted

much attention. The only paying silver mines in the State

seem, however, to be those in the Inyo Range, at Cerro

Gordo, where the ore is chiefly galena, rich in silver, and

also containing considerable gold. The yield of this district

in the year 1872 was nearly a million of dollai-s in value,

six-tenths of which was silver.

Quicksilver has been extensively mined in Californi.'i, the Quick

mine of this metal at New Almaden, Santa Clara County, »'''"

having been worked previous to the goUl excitement. All the

workable deposits of cinnabar thus far known to exist are

situated in the Coast Ranges, and they are chiefly limited

to the metamorphic Cretaceous group of rocks, in which

^hey are associated with serpentine, imperfect jasper, horn-

stone, and chalcedony. By far the most important mines

are those at New Almaden, a few miles west of San Jose.

These produced, in their palmy days, during the years 185.1

to 1857, and 1801 to 1869, from 2,500,000 to 3,500,000 lb

of quicksilver per annum. In 1870, the production had

fallen off-to 1,000.000 lb. The total production of the New
Almaden mines between 1850 and 1870 was a little over

40,000,000 lb. The New Idiia Mine is in Monterey

County, about ninety miles south of New Almaden. Tins

has also been, forsonieyears, a quicksilver-jjroducing locality

of considerable iuiportance. Cinnabar also Occurs in con-

siderable quantity at numerous pLiccs north of the Bay oi

San Francisco, in Napa and Lake counties. The most

important nunc in this region is the Redington, neai

Knoxville, in Lake County. The export of tins metal from

California was, in former years, very large, reaching, in

1808, the amount of 44,500 flasks, or 3,404,709 lb; in

1870, it was only G,359 flasks, although the production foi

that year was estimated at 28,000 flasks, or 2,187,900 !t>,

of which 12,000 were the product of the New Almaden

mine, 7000 of the New Idria, and of the remainder, about

one-half was from the Redington, and the rest from various

smaller mines north of the Bay of San Francisco.

Copper ores occur in a great many localities within the .oi>;«i

limits of the state of California, and at some of these a large

amount of work has been done, although at the present

time there does not seem to be a single locality where the

ores of this metal are now mined. Quite large masses of

nearly pure native copper, mixed with the red oxide have
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been found in the .iorth-westem corner of the State, and

also farther south in the Coast Ranges. No permanent mine

has, however, yet been developed at any point on the west

of the Great Valley. In the footrhills of the Sierra, at a

place known as Copperopolis, in Calaveras County, there

is a very extensive deposit of copper ore, which was actively

mined some ten years ago, producing very largely for a

time. The mass of ore here was, in places, as much as 30

feet wide, although not of high grade. In 1864 the value

of the shipments of coppef ore from California was a little

over a million dollars ; this was almost all from one mine.

Tin. the Union, at Copperopolis. Tin has been discovered at

one locality in the southern part of the State, in the Temescal

Range, about forty miles south-east of Los Angeles ; and

mining was attempted here, but the locality has been for

Bome time abandoned. Zinc and lead occur, in the form

of the sulphuret, in a great number of the quartz veins of

the gold-bearing belt ; they are generally present, however,

only in small quantity, and have not been made the object

• '11. of mining enterprise. Iron ores are also found, in several

localities, in large quantity ; the want of suitable cheap fuel

has prevented these ores from being utilized, and all the iron

consumed on the Pacific coast comes from the Atlantic States

f^»l or from Great Britain. Coal of the true Carbonifsrous

period does not occur anywhere on the. North American

continent west of the eastern base of the Cordilleras ; but

there are, at various points, extensive deposits of lignite and

imperfect coal ; in some of these, the woody strueture is

entirely obliterated, and the substance may with propriety

be called coal. It is rarely the case, however, that it does

not contain a large percentage of water. These deposits

are both of Tertiary and Cretaceous age ; but at the locali-

ties extensively worked in California and on Vancouver

Island, the beds belong exclusively to the last-named group.

The only mines of coal of any consequence in California

are those of Monte Diablo, so called because situated on the

north slope of that mountain, and a few miles from the

entrance of the San Joaquin River into Suisun Bay. The
coal raised at these mines is of tolerably good quality for

domestic use ; but it cannot be used for ocean steaming or

for making gas, as it contains a large amount of sulphur,

and from 10 to 12 per cent, of water. These mines have

yielded of late about 17S,000 tons per annum. There is

also a large deposit of about the same quality, and the same
geological age, on Eel River, in Mendocino County. Thli

is to<i far from navigable water to be utilized at present, as

It cannot compete with the more accessible deposits on
Vancouver Island, and at Belliogbam and Coos bays, or

with those more recently opened near Seattle in Washington
Pctr-iitam. Territory. Petroleum was thought likely, at one time, to

become of great importance as a product of California, and
several millions of dollars were expended in boring and
searching for it, but almost entirely without success. The
great bituminous slate formation, of Miocene age. which
stretches along the coast from Monterey to Los Angeles,

does, indeed, contain a large amount of combustible matter,

which may at some future time become of economical value.

At present there seems to be no immediate prospect of this
;

and it IS certain that the geological conditions are such that

flowing weiis, like those of Pennsylvania, will not be found
""'*» on tne Pacific coast. Borax is one of the mmeral produc-

tions of California, which is becommg of some importance.
The value of the exports of this article from San Francisco
in 1873 was over $400,000. Of this, however, a consider-

able portion came from the adjacent State of Nevada.
Sulphur has been mined in several localities, to some extent,

BoildiDj for the manufacture of sulphuric acid. Marble occurs in
'^"'^ many places in the Sierra Nevada, and is quarried for ordi-

nary architectural purposes. Granite and freestone are
abundantly distributed ; the former exists in inexhaustible

quantity on the line of the' Central Pacific Railroad, the

latter near San Francisco and in many other places in the

Coast Ranges.

Fauna.—Somewhat over a hundred species of mammalia M»minill».

have been found in California. Among the most interesting

are the grizzly bear
(
Ursui horribilis), formerly very com-

mon, but now only met with in out-of-the way localities

;

they are especially abundant in the Coast Ranges south of

Monterey—the Santa Lucia Range. They are savage and

powerful animals, but do not care to attack men unless

suddenly intruded upon, or when with their young. The
black bear (U. amencanxts) is still pretty common in the

higher parts of the mountains ; and the so-called cinnamon

and brown bear are supposed to be varieties of this species.

The sea lions (Enmetoptas stelUri) are of little value com-

mercially, but they excite .a great deal of interest on account

of their size, their strange gambols and extraordinary

noises ; they abound on the coast, and especially on the

Farallones. Visitors to San Francisco from abroad rarely

fail to go to the beach opposite Seal Rock, an isolated point

near the city, and almost always crowded with these

animals, whose uurious habits can be watched from the

mainland at a short distance. The beaver {Castor cana-

densis) was formerly very common in the State, and many
are still left. The spermophiles, or ground squirrels, are

extremely abundant, and great nuisances ; the groimd is

often honey-combed for miles with their burrows. The

large hare-squirrel and the tiny pine-squirrel are common
ill the mountains. Gophers are very troublesome to the

farmers ; there are five species of them, the largest

( Tliomomys bulbivorus) being abundant in the central por-

tion of the State near the coast. The elk {Cervus cana-

densis), formerly found in great numbers in California, is

nnw almost exterminated, unless it be in the northern

counties, in the recesses of whoso forests they may be still

occasionally seen. The deer (C leucurus) is qi'ite com-

mon, at a distance from settlements, and especially in the

southern High Sierra. A few antelopes are still met with
;

but when the Americans first entered California, these

animals were seen in immense herds all over the plains of

the San Joaquin and Sacramento valleys. The mountain
sheep (Ovis monlana) is also nearly exterminated. Of Birdi

birds, over three hundred and fifty species have been'

de9cnbe<^ as occurring in California. Some of the most
characteristic of this State are the road-runner (Geococcyx

cati/omianus), nearly allied to the cuckoo, but like a

pheasant in its habits of running and inability to f.y ; the

California woodpecker {Melanerpes
_,
ormicivorus), which

has the curious habit of boring holes in the bark of trees

and filling them with acorns, which fit most accurately and
closely in the cavities. thus made. The object of this

arrangement appears to be, to allow the grubs to fatten

inside the acorns, which thus in time are found to contain

a nice meal for the provident bird. The California vulture

(CatkarUs califomianxts), the largest flying bird in North
America, is not limited to this State, but is common there.

The sago hen (Cmtrocercus urophasianus) is a fine game
bird, found in abundance on the east slope of the Sierra,

among the " sage-brush." Two species of quail are very

abundant, and very characteristic, in the State,

—

Oreartyx

pictus and Lophurtyx califomica. They both have elegant

crests of long narrow feathers, in one species turned back-

wards, in the other forwards. Fish are very abundant on FiBliB**^

the coast; salmon are c.mght in great numbers in the

Sacramento River, and are an important article of food,

especially in Oregon. Sturgeon are also abundant ; and aa

their flesh is sold at a very low price, it is much eaten by
those who are obliged to be economical. The salmon is also

in this respect a very valuable fish. The so-called " rock-
> fish " are among the fish most abundant in the San Fran-
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CISCO market, and perhaps the most characteristic. They

bebng to the genus Sebastes, and there are several species of

different colours. Smelts are abundant ; but they are not

true smelts, and are inferior to them as an article of food.

There are several fish of the flat-fish family, and called soles

and turbot; although in no case are the species identical

with those found on the Atlantic coast orinEuroope. The
Tomcod is abundant in the winter months, and although

mail, it 13 one of the best of the fishes of the coast. The
barracouta (Sphyrcena argentea) is decidedly the best-

flavoured fish found on the coast ; but it is, not at all

common. The oysters of the CaLifornian coast are small

;

but foreign ones are planted in the Bay of San Francisco,

where they grow rapidly. Hard-shell clams and mussels

are abundant,, and are eaten in considerable quantity. The
haliotis called AbeloTie is taken m' great numbers, but

eaten exclusively by the Chinese. Crabs, lobsters, and
ehnmps, are abundant on the coast ; and they are used to

8ome extent as food. The variety of species of the crab

family is very great, and some of them are very large.

Quite serious attempts have been made, under the auspices

of the United States Fish Commissioner, to introduce some

of the eastern fishes into CaLiforman waters, especially the

shad ; but these trials have not yet led to any satisfactory

results.

Flora.—"Hie vegetation of California has many features

of interest
* The great extent of the State and the vaned

character of its surface are strongly impressed upon its

flora. A great number of botanists and professional seed

collectors have visited California from time to time ; but no

general review of all the species has ever been made,

although such a one is now in progress under the auspices

of the Geologital Survey. Tbe entire number of species

found in the State is estimated at about 2500. There is

not so great a variety of forest-trees as would naturally

have been expected ; and many of the most useful varieties

are entirely wanting. The forests have, in places, and

especially along the Sierra, at an elevation of from 2000 to

6000 or 7000 feet, a character of grandeur hardly surpassed

in any part of the world. Many of the trees are of gigantic

dimensions. Coniferous trees greatly predominate in the

densely wooded portion ot the State. Of the pines, the

eugar pine (Pmus Lamhcrtuma) is perhaps the finest tree,

reaching occasionally 300 feet in height. Its wood is

valuable for inside work, and it is much used in the

Sierra, where the tree is chiefly found. This, and the

Pmus Coulteri, have cones of great size. Pinu3 tabiniana,

the digger pine or nut pine, is the characteristic tree of the

loot-hills of the Sierra, where it occurs associated with tbe

black oak (Q. sonomensU), sparsely scattered over the hill-

eides, and never in dense forests. This is the foot-hill

arboreal vegetation iRising a litle higher, at an elevation

of 3000 to 5000 feet, the pitch pine (P. ponderosa), the

sugar pine, the white or bastard cedar {Libocedrui

decurrens), and the Douglas spruce {Abies DonglasU) are

the predominating and characteristic trees. Still higher,

the firs come in, namely the Puea grandis and the

amaoilii, as well as the tamarack pine (P. contorta). This

belt ranges at from 7000 to 9000 feet elevation in the

Sierra, through the central portion of the State. The big

tree (Sequotn gigantea) belongs to the same belt as the sugar

pine, Douglas spruce, and pilch pine. Tins tree occurs in

groves or patches from latitude 36° to 38° 15', nowhere
descending much below 4000 feet in elevation, or rising

above 7000. There are eight or nine of these patches of

big trees, and by far the largest is that one which extends

along the tribntancs of King's and Kaweah rivers, about
thirty miles N.N.E. of Visaha. This belt is probably over

ten miles in length , the trees are, however, not grouped
by themselves, but stand scattered among other species.

The tallest big tree yet discovered measures 352 feet fa

height. The circumference of the largest, near the ground
sometimes reaches nearly 1 00 feet. Many are over fifty feet

m circumference, at 6 feet above the ground. One in the

Calaveras Grove, which was cut down, measured 24 feet and

1
J inches in diameter, without the bark, at 6 feet above

the ground
, this would probably have measured about 27

feet with the bark. Its age was a little less than 1300
years. As the big tree is exclusively limited to California

and to the Sierra Nevada, so the only other species of tha

same genus, the redwood (S. sempervirens), is peculiarly a

Coast Range tree. It is found chiefly in the counties north

of San Francisco Bay, where it forms magnificent forests,

exclusively limited to this one species. A few of thesa

trees may be found beyond the Line dividing the State from

Oregon , but this species, as well as the big tree, is

pecuharly Califonuan. The wood, although brittle and
splintery, is durable, and much used for building purposes

in San Francisco In size, this tree is very iittln inferior

to the Sequoia gigantea. It appears that this species cannot

thrive except where it is frequently visited by the ocean

fogs. Another characteristic Coast Range tree is the

CaUfomia laurel (Tetranthera cali/ormca), which has a

.beautifully grained wood much valued for cabinet-work.

Some species of Coniferous trees occurring in the Coast

Ranges are very limited in their range ; as, for instance, the

well-known ornamental tree, the Pinus tnsignis, which

is found near Monterey, and the Cypress (Cupre$su>

macrocarpa), of which there is a magnificent grove at

Cypress Point, near Carmelo Bay. The Abies bracteala is

another of these trees of singularly limited distributiorL

The Douglas fir, or spruce, on the other hand, is spread

over a vast area in California, Oregon, 'Washington Territory,

and through the Rocky Mountains, Of shrubs, the

manzanita (Arctostaphylos pungens) is a very characteristic

one, being found all over the Sierra Nevada in dry places
;

the CaUfomia buckeye {.J'Jsculns cali/omica) is another low-

spreading tree or shrub, abundantly distributed through tha

Sierra and in the coast valleys ; and another shrub, called

by the Spanish the chamiso (Adenostema fasciculata), ia

widely scattered up and down the Sierra and Coast Ranges.

The chamiso and the manzanita, with a variety of shrubby

oaks and other thorny plants, when combined together in a

dense and sometimes quite impenetrable undergrowth,

form what is called by the Spanish a " chaparral" If the

chamiso occurs alone, the thicket is known as a " chamisal."

The oaks are very characteristic trees of the California

"Valley, to which they often give by their graceful grouping

in isolated clumps a wonderfully park-like character. The
burr oak {Q. lobata) is the most striking of these trees,

growing to a great size, and having peculiar, gracefully-

drooping branches. The elm, the hickory, the beech, the

chestnut, and many other of the most characteristic and

useful trees of the Eastern States, are entirely wanting in

California. One valuable variety of the ash occurs, but

only in limited numbers, and there is no species of maple
which is suitable for use. Indeed, there is no wood on the

Pacific coast from which any part 'of the running-gear of a

good waggon can be made ; consequently there is a large

importation into the State, from the Atlantic side, of timbei

for this and similar purposes , while, on the other hand, the

ornamental forest-trees of California are already widely

spread over the world.

Agr^ullure.—The amount of land in California, which

can properly be called tillable, cannot be stated with any

approach to accuracy , and the estimates would vary,

according as the peculiarities of the climate, and the

possibilities of artificial irrigation, were taken into con-

sideration. A large part of tbe State consists of barreo

deserts or precipitous mountains, either too rough ft too
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elevated, or too dry for cultitation under any circumstances.

A considerable portion of lie Great Valley will not yield

sufficiently to pay for cultivation, unless a thorough system

of irrigation should be adopted. Extensive districts produce

valuable crops when the season has been wet enough ; and

an excess of rain which is injurious in one part of the State

is of great benefit in another. The number of acres of

"improved land" in the state, as given by the census of

1870, was 6,218.133 ; but Mr Hittell, in the third edition

of his Resources of California, published in 1867, estimates

the amount of cultivated land at only 1,000,000 acres.

The same authority says, " Not more than one acre in ten

could now be tilled profitably." jVllowing the census

returns to be correct, the proportion of improved land

would be about one eighteenth of the whole. Owing to

the peculiarities of the climate, and especially its mildness

in winter, and the dryness of the summer, the whole sj-stem

of cultivation is very different in California from what it is

in the Mississippi Valley and the Eastern States. If the

season is favourable, that is, if rain falls in abundance by

November, so that the ground becomes soft enough to

plough, then sowing is begun at once, and the best crops

are raised when the " latter rains,"—as they an usually

called,—which fall in March and April, are tolerably

abundant, and yet not so much so as to cause inundations.

June and July are the harvest months, and the grain can

remain out of doors during the whole summer without

injury, or until it can be conveniently carried away, barns

being little used. Almost. ever>'thing, except ploughing,

in connection with agricultural work, is done on a large

ecale, with the help of machinery ; and the profitable farms

are usually of great size, comprising many thousand acres.

According to the census of 1870, the amount of the prin-

cipal productions of the soil was in that year as follows:

—

wheat, 16,676,702 bushels; barley, 8,780,490 bushels;

wool, 11,391,743 lb; potatoes, 2,049,227 bushels; wino,

1,814,656 gallons; butter, 7,969,744 0). Barley is the*

most certain crop raised, and wheat and wool are tiie most

important for exportation. TheCalifornian wheat is of the

finest quality, and is largely shipped to foreign countries.

In 1873, according to the statistics of the San Francisco

Commercial Herald, the shipments of wheat and Hour were

•3 follows;—to Great Britain, of 6our, 245,703 barrels,

and of wheat, 9,152,303 quintals; to China, flour, 125,891

barrels; to Central America, flour, 42,835 barrels; to

Japan, flour, 9566 barrels; to Panama, flour, 12,777

barrels ; to Australia, wheat, 22,400, bushels ; with other

smaller amounts to numerous ports in and about the Pacific.

The total shipments for the years 1871-1873 were as

follows :

—

Flour, bftrrell. Wheal, qulnttlt Barloy, qoinUla.

1S71 ... 232,094' 1,311,679 12,371

1872 247.088 6.071.3S3 176,153
1873 479,417 9,176,960 260.890

Fruit is an item of great importance in the agriculture of

California, the quantity raised being very large, and the

quality excellent. The pear, plum, apricot, and grape are

especially good : and largo quantities would be sent to the

Eastern States if the distance were not such as to make it

difficult and expensive to transport this bulky and perish-

able commodity. A large amount of capital has been

invested in the manufacture of wine. As early as 1861 a

million of gallons were made in that year, and in 1870 the

product was estimated at 2,500,000 gallons. The principal

wine-producing districts are in the vicinity of Sonoma,
north of the Bay of San Francisco, and in the region about

Los Angeles. The value of the exports of wine_ has not

increased much in the last three or four years ; in 1873 it

was $356,373. The quantity of wine which might be

produced in California, if there were a market for it, would

be very large ; but the quality is not all that could be
desired, although the persons engaged in this business are

sanguine in the belief that, with time and experience, the

difficulties will be overcome, and thei. products be largely

in demand in the Eastern States where at present there

is scarcely any sale for them.

California is a country parlicolarly adapted to raising

sheep, and the wool interest is a very important one. Tne
winters are so mild that shelter for the flocks is not

required, and they have no other food than that which
they pick ii|i for themselves on the lower plains in winter,

and in the higher mountain valleys in the summer. The
summit valleys of the Sierra are literally alive with sheep
during the months of July, August, and September, counv
less herds being driven there from the parched-up plains at

the base of the range. In 1873, according to the Com-
mtrcial Herald, about 30,000,000 lb of wool were exported

from San Francisco, and 3 000 000 lb consumed in the

home manufactories.

Manufactures.—The value of the manufactures of Cali

fornia is given, in the census report of 1870, at §66,594 536
the increase having been rapid within the past ten years;

previous to 18C0 almost every manufactured article used in

the State was ipiported from the East or from Europe.

The great distance of the Pacific coast from the manufac-

turing districts of the world oB'ers a heavy premium for

the establishment of various industries, especially for those

which furnish bulky and inexpensive products, such as

wooden wares, agricultural implements, machinery, coarse

articles of clothing, and vehicles. The drawbacks are, the

high price of labour, where the Chinese cannot be employed
;

the absence of good coal, and the scarcity of other fuel

;

the distance of the water-power from the principal niarkets,

and its high cost^t all points, which is due to the necessity

of building long canals, dams, and other ajjpfiaiic^s for

storing and utilizing the water; and the absence of those

woods which are most needed for the innumerable uses to

which this material is put in manufacturing. There are

certain articles, however, which have to be made in Cali-

fornia, because the people of other countries find it difiicuU

to ascertain exactly what is needed to meet the require,

inents of the Pacific coast. Thus, mining machinery is »

very important article of Californian .manufacture, and
many improvements have been made in this department,

called out by the peculiar wants of this State and of Nevada
The manufacture of heavy woollen goods, especially l^lankets.

is an item of importance, there being three large establisd

mcnts of this kind in San Francisco. Leather is tanned

in considerable quantity in the coast counties, and the

exports of this article amounted in value, in 1872, to tb«

sum of ?25S,692. Boots and shoes are manufacturitd '-

large quantity for home consumption and from nativti

leather.

Population.—The
.
population of California is concen-

trated in and around San Francisco ; and it becomes rapidly

less dense as one recedes from the centre. The extreme
northern and southern counties are very thinly inhabited.

The central part of the State, embraced between the parallels

of 35''*20' and 40° including only one-third of its whole

area, contained in 1865 over ninety-five per cent, of the

population. A region of 4000 square miles adjacent to the

Bay of San Francisco includes probably half of the entire

number of inhabitants in the State,—San Francisco alone,

by the last census, having 38 per cent, of the whole. Tne
reasons of this concentration around the bay are not diBi-

cult to find ; the climate is more agreeable and healthier,

and the valleys which open out to its waters are the most
delightful and most fertile portions of the state. The
desire of concentration is strongly felt in a region where

the country is so thinly settled, and where the faciliti^
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of communication are not great, and schools and churches

far apart, or wanting altogether. Those who haye made
fortunes in mining come to " the Bay " to spend them

;

those 'who have lost their all, or become " strapped, '

—

to use the miner's phrase,- —go to the great city to find

employment. And San Francisco is not only the metro-

polis of California, but of the whole Pacific coast. There
is not another city or town having one-tenth of its popu-

lation anywhere from Alaska to Panama. It has the

only really good harbour along the entire line of coast

from Lower California north to Puget Sound, that of

San Diego excepted, and this has a desert region behind
it, where settlements cannot be made. The population

of San Francisco, by the census of 1870, was 149,473,
having increased to that number in the previous decade
from 56,802, the gain of the city being relatively consider-

ably greater than that of the State itself. Sacramento city,

the capital, is the only other town in Californfa which has

as much as one-tenth of this number. It is claimed,

indeed, that the present (1876) population of San Francisco

is not less than 250,000, the increase having been unusually

large during the past year, which has been, on the whole,

a very prosperous one for the State. The other large towns
are—Sacramento, 16,283; Oakland, 10,500 ; San Jose,

9089 ; Orass Valley, 7063 ; and Los Angeles, 5728,—aU
these figures being those of the census of 1870. The
population of the whole State, according to the same
authority, was, in 1870, 582,031, an increase of 53 per

»nt. since the previous census of 1860. The growth of

California has not been in the years from 1860 to 1870 as

rapid as in the decade preceding that, when the increase

amounted to 310 per cent. Remarkable as has been the

development of this State, it does not equal that of some of

those of the Mississippi Valley during the same period.

Thus Iowa gained more between the years 1860 and 1870
than did California, although having only one-third of the

area of that State ; and in the decade previous to that her
gain was relatively nearly equal to that of the Golden State,

and actually twice as great. The actual increase of popula-
tion in Massachusetts, with its area of only 7800 square
miles, was greater in the years 1860-1870 than was that
of California.

The brilliant discoveries of metalliferous deposits in

Nevada, wholly developed within the past fifteen years,

have added much to the wealth and resources of California,

for the ties of business are nearly as strong between the
two States as if there were no political Line of division

between them. Nearly all the capital invested in the
region at the eastern base of the Sierra came from the

Pacific side of the mountains, and most of the machinery
used there has been constructed in San Francisco. Nevada
takes a large amount of the surplus agricultural products
of California, and gives bullion in exchange, that being the

only thing she produces for exportation.

^The Chinese element in California is a peculiar and

interesting feature. By the last census there were 49 --•

of that race in the State. They are settled in great numb*:.
in San Francisco, where they are house-servants, and ope:2-

tives in the manufacturing establishments, which could not
be successfully earned on with white labour. They also

work the abandoned placers, although the amount of their

gains in this operation must usually be very small, as thej
are only allowed to occupy spots supposed by the white
men to have been quite worked out. " The white ininert

have a great dislike to Chinamen, who are frequently drivea
away from their claims, and expelled from districts by
mobs. In such cases the officers of the law do not
ordinarily interfere ; and, no matter how much the unfor-

tunate yellow -men may be beaten or despoiled, the law
does not attempt to restore them to their rights or avenge
their wrongs " (Hittell, in Resources of California, 3d ed.

p. 375).

General Considerations.—Finally, California has in it«

favour its immense extent of area, its variety of physical

configuration, the fertility of a portion of its soil, and, above
all, the mildness and attractiveness of its climate. Its

position on the Pacific is one which justifies the confident

expectation that the commercial interests of San Francisco
will continue to increase in magnitude, since it must always
concentrate the trade of an immense area. There are some
conditions which may eventually operate powerfully to

retard the development of this State. Of these the most
important is, perhaps, the wastefulness of the present

method of agriculture, by which crops are continually taken

from the soil, and nothing restored to it. Another serious

matter is tLe constant wholesale destruction of the forests

going on in the Coast Ranges and in the Sierra ; there is

reason to fear that this will eventually have a disastrous

efTect on the regimen of the rivers, causing mundations in

the spring and excessive droughts in summer. The danger

from earthquakes has already been alluded to ; and there

is no question that it has had and will continue to have an

influence in retarding the growth of the State, as there is

not the least doubt that it similarly aff'ects the whole South

American Pacific coast. The facility with which the

legislature can be manipulated, and brought to sanction

schemes fraught with injury to the people, is not a circum-

stance peculiar to California ; although, in several instances,

heavy blows have in this way been struck at the prosperity

of San Francisco. The distrust of the legislature often

leads the people to reject that which is good, from the fear

that an undertaking which looks well at the start may be

so managed as to result in ruin. Thus, it seems impossible

to carry out any general system of irrigation, or of forest

culture and preservation, desirable as these things may
be, because the people have no confidence in anything

which has to be managed by the legislature, or which

can be interfered with by that body at any time, and
diverted to the subservience of private ends, to the injury

of the public. (J. D. w.)

Caligula, Caius C^sar, tne third of the Roman
emperors, was the son of Germanicus and Agrippina, and
was born in 12 a.d. He was brought up in his father's

camp among the soldiers, and received the name Caligula,

from the califlx, or foot-soldiers' shoes, which he used to

wear. In 32 he was summoned to Tiberius, who was
then living at Capres, and did all in his power to ingratiate

himself with tne tyrant. Perhaps about 35 he married
his first wife, Junia Claudia, who died in the following
year. Caligula seems then to have re.<iolved ujion obtaining
iie succession to the empire. For this purpose he leagued
aiiaself with M&cro, commander of the prajtorian guards,

whose wife he had seduced, atiu tuere am oe no aouDt chat

the death of Tiberius ^as hastened by one or ooih of them.

The senate conferred the impcTial power upon Caligula

alone, although Tiberius, the grandson of the preceding

emperor, had been designated as co-heir, and he entered on

his first consulship in July 37. For an account of his

reign and character see Roman HiSTonv.

CALIPH, or KnALiF, the sovereign dignitary among the

Mahometans, vested with an almost absolute authority

in all matters relating to religion and civil polity, la

the Arabic it signifies successor or vicar, the callpHs

bearihg the same relation to Mahomfet that the popos, in
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the estimation of Roman Catholics, bear to St Peter. It

is at this day one of the titles of the grand seignior or

sultan, who claims to be successor to Mahoraot, through

ttie line including Abu-Bekr, Oman, and Othman (the Sun-

nite view), and also of the Sophi or Sufi of Persia as claimant

through Ali (the Shiite view). The history of the rule of

the Sopbis may occasionally remind the student of the

saying current respecting Russian autocracy some fifty

yeara ago, that it was. " despotism tempered by assassina-

tion." When Louis XIV. was one day, in the presence of

some courtiers, extolling the government of the Sophis as

Bomethmg approaching to an almost ideal excellence, the

Marshal d'Estrees replied, "But, sire, I have seen three .of

them strangled during my lifetime " One of the chief

functions of the caliph, in his quality of imaum or chief

priest of Islamism, was to begin the public prayers every

Friday in the chief mosque, and to deliver the khooiba or

sermon. In after times they had- assistants for this latter

office ; but the former was always performed by the caliph

in person. The caliph was also obliged to lead the

pilgrims to Mecca in person, and to march at the head ef

the armies of his empire. He granted investiture to

princes and sent swords, standards, gowns, and the like, as

presents to princes of the Mabometan religion; who,

though they had thrown off the yoke of the caliphate, held

of it as vassals. The caliphs Hsually went to the mosque
mounted on mules ; and the Seljukian sultans, thongh
masters of Baghdad, held their stirrups and led their

mules by the bridle soirvo distance on foot, till the

caliphs gave them' the sign to mount on horseback.

At a window of the caliphs palace there always hung
a piece of black velvet 20 cubits long, which reached

to the ground, and was called the caliph's slene ; this

the grandees of his court kissed daily with great respect.

After the destruction of the caliphate by Ilulagu, the Maho-
metan princes appointed a'particular officer in theirrospec-

live dominions to sustain the sacred authority of caliph.

Id Turkey this officer is called mv/ti, and in Persia sadne.

The successions of caliphs continued from the death of

Mahomet till the G55th year of the Hegira, when Baghdad
was taken by the Tatars. After this, however, there were
persons who claimed the caliphate, as pretending to be of

the family of the Abbassides, and to them the sultans of

Egypt rendered great honours at Cairo, as the true

successors of Mahomet ; but this honour was merely titular,

and the right allowed them only in matters of religion ; and
though they bore the sovereign title of caliphs, they were
subjects and dependents of the sultans. In the year of the

Hegira 361, a kind of, calijihate was erected by the

Fatimites in Africa, and lasted till it was suppressed by
Saladin. Historians also speak of a third caliphate in

^emen or Arabia Felix, erected by some princes of the

family of the Jobitcs. The emperors of Marocco assume
the title of grand scherifs, and pretend to be the true

caliphs, or successors of Mahomet, though under another
name. For particulars concerning the caliphs and caliphate

see worVs bearing on Mahometan rule, such as Ockle/s
History of the Saracens ; Gibbon's Decline and Fall, chap,

li. ; Von Hammer, Ilisitire dcs Ottomans ; and for a brief

survey. Freeman's History and Conquests of the Saracens,

Oxford, 1856. See also articles A bdassides and Maho'met-
ANISM.

CALISTHENICS. See Gymnastics.
CALITRI, a town of Italy, in the province of Principafo

Ulteriore and district of Sant' Angelo de' Lombard!, about
40 miles S.E. of Benevento. It is situated on an eminence
near the River Ofanto, and is supposed to occupy the site

of an ancient town called Aletrium. Its principal buildings

are the parish church and a Benedictine convent Popula-
tion, 6629

CALIXTUS, the name ot tnree different popes or

bishops of Rome. Little is known of Calixtus I., bishop

of Rome from about 220-226 A.D., during the reigns of

Heliogahalus and Severus. Cali.xtus II., Guido of Viennc,
was elected in 1119, after the death of Gelasius II. lu
1 122 he concluded with the Emperor Henry the important
treaty of Mentz, by which the mutual rights of the church
and the empire weit definitely settled. He died in

December 1124. Calixtus III., Alphonso de Borgia,

was raised to the Papal chair m 1455 at a very advanced
age. He was feeble and inconipetcut. The great object

of his policy was the excitement of a crusade against the

Turks, but he did not lind the Christian princes resiioiisive

to his call. He tlied in 145i?.

CALIXTUS, Georgjis (158G-1C56), a celebrated

Lutheran divine, born at Middleburg in Uolslein iu 15SG.

After studying at Hclmstadt, Jena, Giessen, Tiibingen, and
Heidelberg, he had an opportunity of travelling through
France and" England, where he became acquainted with the

lead;ng Reformers, and saw the different forms which the

Reformed church had assumed. On his return he was
appointed professor of divinity at Helmstadt by the duke
of Brunswick, who had admired his abilities in a contest

which he had when a young man with the Jesuit Augustine

Turrianus.' After becoming a master of arts he published

a book, Disputationes de Prwcipuis Religionis Christiance

Capi/ibus, which provoked the hostile criticism of several

learned' men ; and on his elevation to tho professorship he
pubhshcd his £pitome of Theology, and soon after his

Epitome of Moral Theology, which gave so great offence as

to induce Statins Buscher to charge him with a secret

leaning to Romanism. Scarcely had he refuted the accusa-

tion of Buscher, when, on account of his intimacy with the

Reformed divines at the conference of Thorn, and his desire

to unite them with the Lutherans, a new charge was
preferred against him, principally at the instance of

Calovius, of a secret attachment to Calvinism. The disputes

to which this gave rise, known in tho church as tho

Syncretistic controversy, lasted during the whole lifetime

of Calixtus, and distracted the Lutheran Church, till a new
controversy arose with Spener and the Pietists of Halle.

Calixtus died in 1656. There is a monograph on Calixtus

by Henke, 2 vols. 1853-56 ; see al^ Dorner, Gesch. d.

Protest. TheoL, pp. 606-624.

CALLAO, the chief port of Peru, lies 81 miles from

Lima, the capital city, in 12° 4' S. lat., 77° "13 W. long.

It 13 built on a flat point oUand in the recess of a spacious

and well-sheltered bay, which is partly enclosed by the

islands of San Lorenzo and Fronton, and affords the best

anchorage on the Peruvian coast The modern town lies

half a mile north of the site of an older city, destroyed by

an earthquake and invasion of the sea in 1746. It con-

sists mainly of houses built of wicker-work and plastered

with mud, stronger buildings being dangerous from the

frequency of earthquakes; but a walled quadrangular

fortress, built by the Spani.sh Government between 1770

and 1775, extends over about 15 acres, and is now used

for the custom-house offices and stores. There are alsn

several forts mounting cannon, and among the public

buildings are the military and naval Government offices

and barracks, three Catholic churches and a Protestant

chapel, two clubs, a hospital, and four banks. Several

newspapers are published in the town. Callao is the

headquarters of the Pacific Steam Na'i-igation Company in

South America (incorporated, in 1840), and the works

in connection with their large fleet of steam-vessels

—

foundries,. carpenters' shops, iiour-mills, bakeries, and gas-

works—occupy a large area near the custom-bouse. A large

steam sugar-iefinery is also in operation. Harbour workn,

consisting of sea walls of concrete blocks, and docks, with
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berthing space for thirty large vessels, I)egun in 1871, were

completed in February 1875, superseding the old and
inconvenient pier and boat harbour. These works comprise

also eighteen steam-cranes for loading goods, a triple line

of railway along the dock walls, gas illumination, and

supplies of fresh water. A floating dock, 300 feet in

length, capable of taking up a vessel of 21 feet draught,

and 5000 tons weight, was built in Glasgow and sent ont

to Callao harbour in 1863. The phenomenon of the

bubbling up of sulphuretted hydrogen gas in the harbour,

known as " Callao painter," from its action on the paint of

ships, has generally been ascribed to volcanic action, the

belief having been that Callao is in the crater of an extinct

volcano ; but the borings for the new works discovered the

cause of this to be in strongly impregnated springs forcing

their way up through a stratum of clay and mud. Callao

communicates with Lima by darriage road, and by a railway,

completed in 1852, which is now extended through the

capital towards Ortiya over the- Maritime Andes. The
Pacific Company despatches or receives an ocean steamer

almost every waek to or from Liverpool by Valparaiso, the

Strait of Magellan, and Rio de Janeiro ; a separate bi-weekly

steam line unites the port with Valparaiso, and communi-
cation is maintained with Panama by steamers four times a

month each way. French and German steam lines have

also headquarters at Callao. Trade is carried on mainly

with Britain, the United States, France, Italy, Germany,
Norway, and Central America, an average of neatly 2000
vessels entering the harbour annually, and frequently

clearing ia ballast for the Guano Islands, although expor-

tation from the former main source of supply of guano
— the Chincha Islands— ceased in 1872. This substance

continues to be the most valuable export; after it come
sugar, cotton, wool, hides, silver, and gold. Callao imports

timber and railway material, wheat, ice, cattle, coal, and
mixed caigoes of manufactures from foreign countries,

and considerable quantities of flour from Chili. The whole

value of imports and exports exceeds £6,000,000 annually.

Since 1850, with the exception of the years between

1856 and 1861, when the immigration was prohibited by
Congress, Chinese coolies have been imported in consider-

able numbers through Callao from the Portuguese possession

ofMacao in China. Perhaps 100,000 male Chinese have

been introduced under contracts to serve for eight years

;

the passages have too often been attended with great hard-

Bhips and frightful mortality, but the Chinese prove valuable

workers on the great railroads now constructing in Peru.

Though the climate of Callao is good, having the pure

breeze from the Pacific, and a temperature rarely exceeding
77° or falling below 65° Fahr., yet, in the absence of all

hygiene, diseases, such as fevers and smallpox, are very

prevalent, and the rate of mortality is high. The popula-

tion, in default of recent exact enumeration, may bo taken

at from 15,000 to 18,000 ; the census of 1866, the latest,

gave 14,800, a decrease of upwards of 2000 in seven years,

and the number was further reduced by the havoc made by
yellow fever in 1868. The traffic and business, and with

these probably the population, of the port are, however,

increasing.

CALLGOTT, Sir Augustus Wall (1779-1844), Knt.,

R.A., one of the most distinguished of English landscape

painters, was born ilt Kensington in 1779, and died there in

1844. His first study was music ; and he sang for several

years in the choir of Westminster Abbey. But at the age

of twenty he had determined to give up music, and had
exhibited his first painting at the Royal Academy. He
gradually rose to distinction, and was elected au associate

in 1807 and an academician in 1810. In 1827 he received

the honour of knighthood
; and, seven years later, was

appointed surveyor of the royal pictures. His twp prin-

cipal subject pictures—Raphael and the Fornariua, aoi)

Milton dictating to his Daughters, are much inferior to

his landscapes, which are placed in the highest class by
their refined taste and quiet beauty. Callcott always chost

to paint nature in her lovely and placid aspect ; and has
therefore been called the English Claude.

CALLCOTT, JoH.N Wall (1766-1821), brother of th»
preceding, was born at Kensington in 1760, and was the

son of a builder. At the age of seven he was sent to a

neighbouring day school, where he continued for five years,

studying chiefly Latin and Greek. During this time he
frequently went to Kensington church, in the repairs o(

which his father was employed, and the impression he
received on hearing the organ of that church seems to have
roused his love for music. The organist at that time was
Henry Whitney, from whom Callcott received his first

musical instruction. He did not, however, choose music as

a profession, being desirous to become a surgeon, only when
on witnessing a surgical operation he found his nervous

system seriously affected by the sight, he determined tc

devote himself to music. His intimacy with Dr Arnold

and other leading musicians of the day procured him
access to artistic circles ; and his successful competition

for the prize offered by a musical society called the
" Catch Club " soon spread his reputation as composer of

glees, catches, canons, and other pieces of concerted vocal

music. On these his reputation as a creative musician is

mainly founded. In them he displays considerable skill

and talent, and some of his glees retain their popularity at

the present day. They are ivell adapted to the voice, and
their melodies are pleasing and not without feeling. A;
an instrumental composer Callcott never succeeded, not

even after he had taken lessons from Haydn. But of far

greater importance than his compositions are his theoretical

writings, qnd it is chiefly for the sake of the latter that he

is noteworthy beyond other English composers of equa!

merit. His Musical Grammar, published in 1806 (3d

edition, 1817), was long considered as the standard work
of musical instruction in this country, and has not been

superseded up to the present day by any other book

produced by an English musician. It is a scholarly and

lucid treatment of the rudiments of the art, but at present,

of course, antiquated to a great extent, and, indeed, all but

useless to the student of modern music. Callcott was »

much esteemed teacher of music for many years. He also

held the position of organist at various churches. In 1800

he took his degree of Mus. D. at Oxford, and in 1805 he

succeeded Dr Crotch as musical lecturer at the Royai

Institution. Towards the end of his life his artistic career

was frequently interrupted by ill-health. He died, after

much suffering, in 1821. A posthumous collection of

his most favourite vocal pieces was published with &

memoir of his life by his son in-law, Mr W. Horsley, him-

self a composer of note. Numerous other works .remain

in manuscript.

CALLCOTT, Mrs Maria Graham (1786-1844).

daughter of Admiral Dundas, became the wife of Sir

Augustus Callcott in 1827. With her first husband, Capt.

Graham, R N., she travelled in India, South Africa, ant*

South America, where she acted for some time as teache:

of Donna Maria, who became queen of Portugal in 1820
;

and in the company of her second husband she spent

much time in the south of Europe. She published accounts

of her visits to India (1812), and to the environs of Rom*
(1820); ifemotrs of J^oussin (1820) ; a.IIistoryof France;

a History of Spam (1828) ; Essays toward a History of

Pamliny (1836); LtttU AriKurs History oj England

(1836) ; and the Scripture Herbal (1842).

C.\LLIMACHUS, a celebrated Greek poet, w.ia a native

of Cyrene. and a descendant of the illustrious house of
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the Battiadae, whence by Ovid and others he is called

Battiades. He flourished under Ptolemies Philadelphus

and Euergetes, and probably succeeded Zenodotus as chief

librarian of the famous Aletandnan library, an office ha
held from about 2G0 n.c. till his death, which took place

about 240 DC. He was regarded, according to Quintilian,

.as the prince of Greek elegiac poets. His style is elegant

and nervous, yet bis excellences are rather the result of

excessive elaboration than of genuine poetic power : hence

O'ld {Am., i. 15) says of hini

—

Quamvis inQfiio non valets

arte valet. Perhaps tho Hymn to .IpoZ/o shoi. id be excepted

from this criticism. Culluuacbus was a learned critic and
grammarian, and the instructor of Eratosthenes, Aristo-

phanes of Byzantium, and Apollonms Rhodius. He wrote

m prose and in verse on a great variety of subjects ; but

his only existing works are six hymns, seventy-three

epigrams, and some fragments of elegies. Of the various

imitations of Callimachus by the Roman poets, the small

poem by Catullus, De coma Berentcet, ia the most cele-

brated.

Among the numerous editions of his works the following may be

loticcd :—By Oracnus with Spanheim'a CommentAry, Utrecht,

1697 ; by Eraesti. Leydeo. 1761 , by Bloomlield. Lon.l . 1S15 ; by
Volrer, Lips. 1817 ; FragrTunia, by N«ke, 1844 , Ilt/mni tt Epi-
jrammata, by Meineke, IStil; CaUtm(u-hea, by Schneider,— i.

(Byv^ni), 1870, ii., 1847.

CALLIMACHUS, an architect and statirary, -the in-

Tentor of the Corinthian column, was probably a native of

Corinth. He is said to have derived the idea of the

Corinthian capital from observing an acanthus plant sur-

rounding a tdecovered basket which had been placed over

» tomb. His era is uncertain ; but as the Corinthian

column was used in 396 B.C., by Scopas, the architect of

the temple of Athena Alea at Tegea, he must have lived

before that time. Though Callimachus worked admirably

IQ marble he is said to have spoiled his original conceptions

by excessive elaboration, which rendered bii d'yle artificial.

(Plin., A^. H , xxxiv. 8, s. 19 )

CALLIOPE, thg muse «f epic poetry. She was so

named from the sweetness of her voice, and was the last of

the nine sifters. Her distinguishing office was to record

heroic actions ; and she is represented with a tablet and
etyle, or a roll of paper in hor band. See Muses.

CALLIRRHOE,in Greek legend, was a daughter of the

river god Achelous, and became the wife of Alcinson, who
had wandered from Argos to be purified in the water of

the Achelous from the crime of having killed his mother

Eriphyle. He had taken with him from Argos the ill-

omened necklace and peptos of Harmonia, with which hts

mother had been misled by Polyniaes, but he had left them
in Arcadia. Callirrhoe pressed so hard to obtain them
~hat he was compelled to go for that purpose to Phegeus,

the king of Psophisi in Arcadia, with whom he had left

them. While returning he was waylaid by Phegeus and
killed. Callirrhoe now implored the gods to cause her two
young sons to grow at once to manhood to avenge their

father's death. Tins was granted, and her sons slew

Phegeus with his two sons, and returning with the necklace

and peptos, dedicated them at Delphi.

CALLISTflENES, a philosopher of Olynthiis, and a

relation and pupil of Aristotle, through whose recommen-
dation he was appointed to attend Alexander in his Asiatic

expedition, 334 B.C. He had the imprudence to censure

the conqueror's adoption of Oriental customs, inveighing

especially against the servile ceremony of adoration. Hav-

ing by the boldness of his censures rendered himself highly

obnoxious to the king, he was accused of being pnvy to a

treasonable conspiracy ; and affj^r being kept in chains

(or seven months he died, either by torture, or of a disease

arising from excessive obesity. CaUisthenes wrote an

account of Alexander's expedition, a hisiorj- of Greei-e, and
Other works, all of which have perished.

CALLISTO, in Greek Mythology, an Arcadian nymph,
who was transformed into a bear as a penalty for having

born to Zeus a son, Areas, from whom the Arcadians, or

bear-people, derived their name (Ovid, Metatn., ii. 4G8,

fol.) Areas, when hunting, encountered the bear Callistu,

and would have shot her, had not Zeus with swift wind
carried up both to the skies, where he placed them as a
constellation. Artemis, as goddess of hunting, was styled

Callisto in Arcadia, and had the symbol of a bear.

CALLISTRATUS, an Athenian oratoi, whose eloquence

made such an impression on Demosthenes that he resolved

to devote himself to oratory. On account of the surrender

of Oropus to the Thebans Callistratus, despite his magnifi-

cent defence, was condemned to death, 361 a c. He fled

to Methone in Macedonia, where it is said he founded the

city of Datum, afterwards Philippi. Having returned to

Athens, he was put to death.

CALLISTR.\TUS, an Athenian poet, whose works have

nearly all perished. He is now only known as the author

of the hymn in honour of Harmodius and Aristogiton,

who fell in their attempt to put down the dynasty of the

I'lsistratida; at Athens. This ode, which is contained in

Athena;uj, has been beautifully translated by Thomas
Moore.

CALLOT, Jacques (1593-1035), a French engraver,

was born in 1593 at Nancy in Lorraine, where his father

was a herald at arms. He early discovered a very strong

predilection for art, and at the age of twelve quitted home
without his father's consent, and set out for Rome, where

he intended to prosecute his studies. Being utterly

destitute of funds he joined a troop of Bohemians, and

arrived in their company at Florence. In this city he had

the good fortune to attract the notice of a gentleman of the

court, who supplied hira with the means of study ; but ho

removed in a short time to Rome, where, however, he was

recognized by some relatives, who immediately compelled

him to return home. Two years after this, and when only

fourteen years old, he again left France contrary to the

wishes of his friends, and reached Turin before he was over-

taken by his elder brother, who had been despatched in

quest of him. As his enthusiasm for art remained

undiminished after these disappointments, he was at last

allowed to accompany the duke of Lorraine's envoy to the

Papal court. His first care was to study the art of design,

of which in a short time he became a perfect master.

Philip Thomasin instructed him in the use of the graver,

which, however, he ultimately abandoned, substituting the

point as better adapted for his purposes. From Rome he

went to Florence, where he remained till the death of

Cosmo IT., the Maecenas of these times. On returning to

his/iative country he was warmly received by the then

duke of Lorraine, who admired and encouraged him. As

his fame was now spread abroad in various countries of

Europe, many distinguished^ persons gave hira commissions

to execute. By the Infanta' Isabella, sovereign of the Low
Countries, he was commissioned to engrave a design of the

siege of Breda ; and at the request of Louis XIII. Le

designed the oiege of Rochclle, and the attack on the Isle

of R6. When, however, in 1631, he was desired by that

monarch to execute an engraving of the siege of Nancy,

which he had just taken, Callot refused, saying, " I would

rather cut o£f my thumb than do anything against the

honour of my prince and of my country ; " to which Louis

replied—that the duke of Lorraine was happy in possessing

such .subjects as Callot. Shortly after this he returned to

his native place, from which the king failed to allure him

with the<offer of a. handsome pension. He died in 1635 at

the age of forty-two. He engraved in all obout 1600 pieces,
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'.he oest of which are those executed in aquafortis. No
me ever possessed in a higher degree the talent for'gronp-

ing a large 'number of figures in a small space, and of repre-

senting with two or three bold strokes the expression,

action, and peculiar features of each individual. Freedom,

variety, and ndivelc characterize all his pieces. Hb
Fairs, his Miseries of War, his Sieges, his Temptation of

St Anthony, and his Conversion of St Paul will be sought

after and admired as long as there are artists to learn and

a public to appreciate.

CALM All, or Kalmae, the capital of a province of the

same name in Sweden, on Calmar Sound opposite the island

of Oland, about 190 miles from Stockholm, in 56° 40' N.

lat., 16° 20' E. long. It is built on the island of

Quarnholm, and communicates with the suburbs on the

mainland by a bridge of boats. Most of the houses are

built of wood; but the cathedral, erected in the 17th

century by Nicodemus Tessin the younger, the castle, the

town-house, and other public edifices are of stone, of which

there are good quarries in the island of Oland. It has a

gymnasiuin, and several smaller educational establishments.

The harbour is safe and commodious, but a large part of

the trade has been transferred to Stockholm. Besides its

manufactures of woollen stuffs, leather, tobacco, and potash,

the town carries on shipbuilding and an export trade in flax,

timber, iron, alum, pitch, <fec. Calmar was once a flourish-

ing and strongly-fortified town ; and, previous to the con-

flagration of 1647, was built on the mainland. It is

frequently mentioned both in the military and political

annals of Sweden, and especially gives name to the treaty

by which Sweden, Denmark, and Norway were, in 1397,

.rected into one kingdom under Queen Margaret. Popula-

ion in 1868, 9420.

CALMET,DoM Augustine (1672-1 757), a scholar and
Biblical critic, born at Mesnilla-Horgne in Lorraine, in

1672. In his fifteenth year he went to the university of

Pont-a-Mousson, which he attended for a single session. In

168S he joined the Benedictines at the abbey of St Mansin,

Into whose order he was publicly received in the following

year. His theological and philosophical studies he com-
pleted at the abbey of Munster, to which he was sent in

1704 with the rank of sub-prior.; He here organized an
academy of eight or ten monks, the sole business of whose
life was to assist him in preparing his Commentary on the

DibU. The publication of this voluminous work, begun in

1707, was not' completed till 1716 Two years after this

latter date he was rewarded for his services with a presenta-

tion to the abbey of St Leopold at Nancy, and ten years

ftft«r to that of S^nones, where he died in 1757. His

attachment to his country and congregation was such,

that he refused a bishopric in partihus ofl"ered to -him by
I'ope Benedict XIIL Besides his Comvientary, he wrote

many other works, of which the most important are his

Histoire de I'Ancien et du Nouveau' Testament, an introduc-

tion to t\i6 Ecclesiastical Historry of Fleury ; Dictionnaire

kistorique, critique, et thronologique de la Bible, an extremely

learned, but by no means judicious work ; and Histoire

universelle lacree et profane, 15 vols. 4to. The Dictionary

of the Bible has been translated into English, and is a well-

known work.

CALMUCKS, Kalmucks, or Kalmuiks, a people of

Mongolian race who inhabit various parts of the Russian
and Chinese empires, 'i^ well as other portions of Central

Asia. They are of the middle height, fairly proportioned,

and of considerable strength ; their cheek-bones are pro-

minent, the chin short, the nose turned up, the beard
thin, and the hair scrubby. For the most part still in

the nomadic stage, they inhabit conical felt tents, which
they set up in regular lines like the streets of a town.

Th«ir wealth consists entirely in email but highepiriied

horses, excellent cattle, and'tiroad-tailed, roagh-fleee«d

sheep. They are so much addicted to gaming that they
not unfrequently stake everything they possess. In reli-

gion they are adherents of Lamaism, and their conduct is

greatly under the control of their priests. Their language
is closely connected with Mongolian proper, and is writtea

vrith a similar alphabet ; its grammar and vocabulary have
been made known to Europeans more especiaUy by A. H.
Zwick about 1853. Of their literature the great propor-
tion is religious, and is derived from Indian originals. The
Siddhi Kiir, a collection of stories, which is one of their

most famous productions, was published with a German
translation, a glossary, and notes, by B. Jiilg, at Leipsic in

1866. As early as the 16th century the Calmucks pos-

sessed an extensive district of Central Asia between the

Altai mountains and the Thian Shan, and between the

desert of Gobi and the Balkash or Tengis Lake , and they
were also settled in what is now the southern part of the

Yeniseisk government, where indeed they were first met
by Russian emigrants. At that time they bore the name
of Derben Oirat, or Four Confederates, being divided into

the four tribes of Jungars, Turguts, Khoshots, and Durbota.

In the 17th century the Calmucks grew extremely strong,

and after violent feuds united themselves, under the leader-

ship of Batur and his "son Galdan, into the powerful Jun-

garian kingdom. The strife which preceded the unifica-

tion occasioned important movements of some Calmuck
bands towards the E. and S.E. of Russia. Under Kour-
link, the great mass of the Turguts appeared for the first

time w ithin the Russian territory on the eastern side of the

Volga in 1630. They conquered the nomadic Nogais of

the district, but on this first occasion turned back to the

Kirghiz steppes. In 1636 as many as 50,000 kibitkas,

or more than 200,000 men and women crossed the Emba,
and took possession of the Trans-Volga steppes of the

present Astrakhan government ; and plundering incursions

began to be made on the Russian settlements, in Saratoff,

Penza, and Tamboff, while Tobolsk, in Siberia, had tt

defend itself with arms in 1646. After the fall of Kour
liuk, in an attack on Astrakhan itself, the Calmucks
became less aggressive, and in 1655 passed of their own
accord under Russian authority. Down to the middle of

the 18th century bands, however, continued to arrive, and

the depredations on Russian ground did not cease during

all the long reign of the Khan Ayuka (1670-1724). This

chief more than once broke his oath to the Russian Govern-

ment ; but he also on several occasions supplied very

important contingents to the imperial army. His power
is shown by the fact that his court was visited in 1713 by
an ambas.sador from China. In the reign of the Empress
Catharine the Russian Government created great discontent

among the Calmucks by their general treatment, and still

more by refusing to confirm Ubashi, the. grandson of

Ayuka, in his dignities. A Calmuck chieftain from Jun-

garia skilfully took advantage of this condition of affairs

to persuade Ubashi and his subjects to return to Jungaria,

and attempt its conquest. The result was the wonderful

and disastrous flight of the Calmucks from Russia in 1771,

so graphically described by Do Quincey. The number of

the fugitives amounted, according to some authorities, to

120,000. Harassed on all sides by savage troops of

Cossacks and Khirghises, the wretched Calmucks pursued

their way across the barren steppes, and their main body
was routed in a terrible battle on the shores of the Bal-

kash. The remnants were settled on the banks of the Hi

by the Chinese emperor Kien Long, and there their de-

scendants are still to be found. There still remained in

Russia the Durbots, who were living in the Don territory,

and those of the Astrakhan Calmucks who at the time of

the flight happened to be on the right bank of the Volga.
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The total number now in the Russian empire may be esti-

mated at 120,000. In the Chinese territory, where they

are known as Eliots, or OlUts, their numbers are consider-

able.-but are not precisely known.

' See Pallas, Mangolischt Volktrschaflen, 1776-1802 ; Bergmann,
yomadUcJu Strei/ereUn untcT den KalmUcken ; Helmersen, Vcr
TeltzJeische See und die Teleidm in Ssll. Altai, 1838

,
Quatremire,

"Observ. geogr. et hist, sur lea Calmouks," in Joiirn. dea Savaiits,

1839 ; Hooimaire de Hell, Les steppes de la mer Caspiemie, 1843
;

Tchihatcheff, foyage d'Altai, 1846 ; Semenoff, Stmar Koss. Imp.

i CALNE, a town of England, in the county of Wiltshire,

corinected with the Great Western railway system by a

branch line opened in 1863, and situated about 16 miles

directly east of Bath. It stands in a valley intersected by
the little brook of Calne, and is surrounded by the high
table-land of Marlborough Downs and Salisbury Plain.

The town is clean and well paved, and contains an ancient

church (St Mark's) with a tower by Inigo Jones, and a
town-house considerably enlarged by thp marquis of

Lansdowne, whose seat of Bowood is about two miles

distant. The educational establishments include Bentley's

grammar school founded in 1660, national and infant

schools, and an institution for training female servants,

which was endowed by Mrs Guthrie, to whom the town is

also mdebted for a children's hospital. The principal trade

of Calne is the curing of bacon ; and there are also flai-

mills, paper-mills, and flour-mills in operation. The
manufacture of broad cloth, at one time of great importance,

is almost extinct. Calne formerly returned two members
to parliament, but the number is now reduced to one.

Population of the municipal borough in 1871, 2468, and
of the parliamentary, 5315. From the remains found in

the vicinity, Calne seems to have been an important Roman
station. It was the occasional residence of the West Saxon
kings ; and is celebrated in legendary ecclesiastical history

for the escape of Dunstan at the synod held there in 997.

CALOMEL, mercurous chloride, or subchloride of

mercury (HgCl), is a compound of mercury of great value

in medicme. It occurs native as horn quicksilver in the
laercury mines of Idria, at Obormoschcl, in Bavaria,
Horowitz in Bohemia, and Almaden in Spain, in the form
of translucent tetragonal crystals, with an adamantine lustre,

aad a dirty white grey or brownish colour.

A great number of processes are available for the
preparation of calomel for pharmaceutical purposes. The
directions of the British Pharmacopijeia are as follows :

—

Sulphate of mercury 10 oz., mercury 7 oz., common salt 5
oz., and boiUng distilled water. The sulphate of mercury
is to be moistened with part of the water, and it and the
mercury rubbed up together until all metallir globules
disappear. The salt is then added, and the whole thoroughly
triturated, after which it is sublimed in a vessel of such
capacity that the calomel, instead of forming a crystalline

crust on the sides as it would do in a vessel of small
dimensions, shaU fall in the form of a fine impalpable
powder on the floor of the receii/er. The sublimate is to

be washed until the washings cease to be darkened on the
addition of a drop of sulphide of ammonium. The reaction

in the above case may be represented thus :

; UgSO^ + Sg + 2NaCl = NajSO< + 2HgCl

.

After thorough washing the calomel has to be dried at a
temperature not exceeding 212'' Fahr., and preserved in a
jar away from the light, exposure to which darkens it by
partial decomposition into corrosive sublimate HgCl, and
metallic mercury. Calomel when so prepared is a'dull,

heavy, white, nearly tasteless powder, which is rendered
yellowish by trituration in a mortar or when heated. It
is entirely insoluble in water, alcohol, or ether, and
Tolatilizes, below a red heat, without fusion. When
eubUiQEil in a eonfiaed chamber it forms a crust or cake.

the iiiuer surface of wifch is covered wftn crystals in fine

quadi angular prisms, having a transparent dirty-whitfl

appearance.

Calomel is one of the mildest and most frequeutly

employed of all mercurial preparations, producing its efi'ects

with little local irritation. It exercises a powerful influence
on the secreting organ3,^timulating the liver and intestinal

glands to increased activity, on which account it is much
relied on in cases of functional derangement of the liver.

It is usuaUy combined with other remedial agents, eacfi

e.xercising an influence in modifying the eS'ect or increasing

the activity of the other. Thus as a purgative it is com- ,

bined with jalap, scammony, colocyuth, and other similar

substances. The much used Plummer's pill, which is

essentially the same as the compound calomel pill of the
Brilish Pharmacopoeia, contains in addition to calomel an
equal weight of oxysulphide of antimony, with guaiacum and
castor oil. It is employed both in Europe and America aa

an alterative in chronic skin diseases, in liver afl'ections, and
in disorders of the digestive system. On account of its

tastelessness calomel is a convenient aperient for children,

who however appear to be less susceptible to its eCfects

than adults. It has been used in very large doses in the
treatment of cholera ; and it is a colivenient medium for

producing salivation. Suspended in gum or glycerine

water it has been used for hypodermic injection ; and in

the form of an ointment it is one of the most useful ol

external applications in the case of obstinate skin diseases.

CALONNE, Charles Alexandre de (1734-1802),
a French statesman, was born at Douai in 1734. He waa
descended from a good family and entered the profession

of the law, in which he rapidly attained success. He
became in succession advocate to the general council of

Artois, procureur to the parliament of Douai, and finally

master of requests, a dignity which gave him the right of

sitting in the general council He seems to have been a
man of great business capacity, gay and careless in tempera-
ment, and thoroughly unscrupulous in political action.

In the terrible crisis of affairs preceding the French Revolu-
tion, when minister after minister tried in vain to

replenish the exhausted royal treasury and was dismissed
for want of success, Calonne was summoned to take the

general control of aflairs. He assumed office in 1783, and
at first everything seemed to prosper. Money flowed in

readily, and the gaiety of the minister gave courage to the

court. But his prosperity was hollow and rested on no
secure foundation. Calonne had levied taxes until it was
impossible to extract more from the impoverished people.

He had borrowed till his credit was entirely gone, and ha .

at last found himself compelled to disclose to the king the

true state of afi'airs, and to lay before him what in his

opinion was the only measure that could restore France.
The first step in this proposed plan was the convocation

of the notables, and the writs summoning them were issued

in December 1786. On the 22d February of the following

year Calonne disclosed to the notables his anxiously

expected scheme for reconstituting the finances. The main
provisions of this plan were the redistribution of the

taxes, so that the whole might nut fall on the unprivileged

classes, the imposition of a land tax on the revenues of the

nobles, and of a cimilar tax on the Incomes of the clergy,

and the abolition oi corvees and the gabelU. All Calonne's

eloquence could not succeed in rendering this scheme
palatable either to the notables or to the people. The
noblesse and clergy strenuously resisted any attempt to

infringe upon their privileges, and the people were begin-

ning to feel that in a convocation assembled to settle the

affairs of France the nation itself had no part. Calonne
had opened the floodgates, and was powerless to resist the

torrent. His fall, however, was primarily due to ths



712 C A L — C A
Indignatiou of the court. He was dismjobud from otEce in

April, aod exiled to Lorraine. Soon afterwards he passi;d

over to England, and during his residence there kept up a

polemical correspondence with Neckeron the fiuances. In

1789, when the States-General were about to assemble, he

crossed over to Flanders in the hope of being allowed to

offer himself for election, but he was sternly forbidden to

enter France In revenge he joined the Bourbon jiarty at

Coblentz, wrote in their favour, and expended nearly all

tie fortune brought him by hia wife, a wealthy widow In

1802, having again taken up his abode m London, he

received permission from Napoleon to return to France.

He died 30lh October 1802, about a month after his arrival

in his native country. Calonn'e was the author of several

works on the financial and political condition of France

during the period of the Revolution, which are still of

value.

CALPURXIUS, Titus, a Roman bucolic poet, under

whose name eleven eclogues Lave been transmilted to us.

is interesting as the first imitator of Virgil in pastoral

poetry, and from the controversy respecting his date. His

eclogues usually occur in MS. along with the Cyneijeticmt of

Nemeaianus, who undoubtedly flounslied under Carinus

(284 A.D.), and hence he has been generally referred to the

same epoch. This view is expressed in a famous passage

of Gibbon (ch. xii. ), where Calpumius is cited as an

authority for the spectacles exhibited with unusual splen-

AoMT by Carinus. Gustavus Sarpe, in an ingenious disquisi-

tion published in 1819. first maintained that Calpunuus
had lived as early as the reign of Nero ; his arguments

have been repeated and greatly fortified by Moritz Haupt
'1854), and have convinced the most recent authorities,

Teufi'el, the latest aud most accurate historian of Latin

literature, and Mr Pinder. This thesus would indeed he

untenable if the last four eclogues could be ascribed to

Calpnrnius, as they contain manifest imitations of Statius.

Haupt, however, seems to have proved from internal

evidejice that they are the work of Nemesianiis. Upon
Attentive consideration, however, it appears to the present

«vritcr that Calpurniiis cannot have written either under

Nero or under Carinus. 1, The first eclogue is indirectly

dedicated to a sovereign, complimented a.-* the au.spiciou3

successor of a lawless tyrant, by whom a large proportion

of the senate had been executed or imprisoned (ver. 00-G2,

69-73). This censure is inapplicable to Cams, and the

compliment could in no case have been addressed to his

•on and successor Carinus. It la almost equally inappro-

priate to Nero's predecessor, Claudius, who was popular

with the senate fSuet. tra Claudio, 12, 46). 2. The acces-

sion of the new emperor is hailed as the termination of war

(Ed. L ver. 4G-50) and the harbinger of a durable peace

(i. 54; IV. 127, 131, ai. other passages). But Nero'a

accession took place at a period of profound peace, and

Carinus's at one of extensive foreign hostilities. 3. Carinus

cannot have been intended, inasmuch as no mention is

made of his own or his father's military renown or of the

association of his brother in the empire , nor can he have

been represented as favourable to the senate, which he

notoriously detested (Vopiscus in Canno, c. 17). If, on

the other hand, the poet had written to celebrate the acces-

sion of Nero, ho would not have omitted to celebrate the

then omnipotent Agnppiua 4. Calpurnius'.i description of

the games in the amphitheatre {£cl 7) differs from the

account of Vopiscus in the Augustan history,—whatever is

especially celebrated by the one being omitted by the

other. Calpunuus dwells wholly on the zoological,

Vopiscus on the musical and dramatic features of the

entertainment ; the former has not a word to say on the

nova spectacula indicated by the latter as the distinguishing

features of the show—the thou.s.iiid pautommusis, tLo. foot

hundred performers on wind instruments, the urn mtmum
agerdes. It may also be remarked that Calpurnius speaks

of the amphitheatre as looking down upon the Tarpeiaii

rock, which, according to the preferable opinion, was od
the opposite side of the Capitoline hill to the Campus
Martius, where the games were exliibiled by Nero (SueL
in Nerone, 12).

It remains, therefore, to discover an emperor to whom
the panegyric of Calpurnius can apply, whose predecessoi

should have been a scourge to his subjects in general and
to the senate m particular, and whose own accession at an

early age should have been hailed as a pledge of permanent
tranquillity^—one, moreover, who should have exhibited

public spectacles in the amphitheatre. All these conditions

are fulfilled by Gordian III., whose accession at the ago
of thirteen or sixteen (238 a.d.) closed a series of civil wars

and revolts which had proved fatal to six emperors, while

the character of Maximin, virtually his immediate predo

cessor, entirely corresponds to the description of Cil
purnius, Maxiniin's lerocity had been chielly indulged al

the expense of the senate (Capitolinus, passim), and the

public relief at Gordian's accession is significantly expressed

by the great preponderance of inscriptions celebrating the

tranquillity, of which he was regarded as the harbinger,

among the legends of the medals struck during his reign.

Other medals attest the fact of his having exhibited wild

beasts in the Flavian amphitheatre (Gori, vol. iii. pp.
115-121). It may be added that the imperial favourite

upon whose patronage Calpurnius reli£s may be plausibly

identified with Timesitheus, Oordian's virtuous minister and

father-in-law , and that the mention {£ct. i. 77-78) of the

comet which signalized the succession of the prince a
illustrated by the appearance of a comet in China, which

would probably be visible in Italy, in September 238, three

mouths after Goidian's proclamation as sole emperor
(Wdliams, Chinese Observations of Comets, p. 21.) Thu
comet continued visible in China for forty-one days

Calpuriiius's statement that it had been conspicuous for

twenty days when he wrote enables us, if our hypothesis

be correct, to indicate the date of his literary dibul with

remarkable precision.

In this case Calpurnius is not strictly entitled to the

distinction of having led the way in the bucolic imitation

of Virgil,— fragments of two anonymous eclogues having

been recently discovered and published which undoubtedly

belong to the age of Nero. He is, however, Virgil's first

follower of any mark, and no- important modification has

been iiilioiluced into his treatment. He is unquestionably

a skilful literary craftsman, a fair scholar and an apt

courtier, and not devoid of real poetical feeling. The
bastard style of pastoral cultivated by him, in which the

description of nature is made the writers pretext, while

ingenious flattery is his real purpose, nevertheless excludes

genuine pleasure, and consequently genuine poetical achieve-

ment. He may be fairly compared to the minor poets of

the reigu of Anne. No biographical particulars respecting

him are known except his complaints of his poverty.

Calpurnius wa.s first printed in 1471, togetbtr with SiUu3 Italicus.

He huj* been fre<iuently republished, generally m coDipanv with

Gratius aud Nemesmnua The besi edition is lu vol. u. of Wems-
dorfa Poitiz Lattm JlfntoTcs. The most recent 19 that by Glaeser,

Gottmgeu, 184J. IR- G.)

CALTAGIRONE, or Calataoieone, a town of Sicily,

the seat of a bishop, m the province of Catania, and about

34 miles S W. of the city of thai name, is situated on two

rocky eminences united tiy a bridge, about 2170 feet above

the level of the sea. It is well budt and possesse*a fine

marketplace, the ruins of a ca.<tle, a cathedral, several

churches, and ten convent.-*, a casa communale or town-house,

built on ancient substruccions, an orphanage, and »
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hospital lu inhabitants are said to have a much greater

amount of culture than ia common in the provincial towns

of Sicily, and great encouragement in given by the higher

classes to the cause of education. The most remarkable

industry in the town is the manufacture of terra-cotta

figures, representing different types of Italian costume.

The remains of an aqueduct, an ancient subterranean road

cut out of the rock, and various mosaics and other

antiquities discovered by excavation, show that the site of

the town was already occupied at a very early date ; and

according to some an identification may be effected with

Hybla Minor. The present city, however, owes its origin

to the Saracens, who defeated the Greeks there in 831, and

remained in possession till 1060. Population, 25,978.

CAXTANISETTA, or Calatanisetta, the capital of a

province of the same name in Sicily, is situated in an

extensive and fertile plain, dominated by Monte San

Giuiiano, near the right bank of the Salso, 62 miles S.E.

of Palermo. It is well built, and contains several handsome

edifices, is defended by a castle, and is the seat of judicial

courts. In the neighbourhood, at Terra-Pilata, are several

springs emitting hydrogen gas, a mud-volcano, and extensive

sulphur-works ; and about 2 miles distant is the Abbey of

Santo Spirito, founded by Roger I., where a great national

festival is held every Whitmonday. The town is of

Saracenic origin, as indeed its name suggests—Kalat-al-Nisa,

the Ladies' Castle ; but it has been completely modernized.

In 1820 the people of Palermo were defeated near it by the

Neapolitan Qeneral Pepe. Population,. 26,156.

CALVADOS, a department in the north of France,

extending from 48° 46' to 49° 25' N. lat, and from 0° 26'

E. to 1° 10' W long., formed out of that part of Lower
Normandy which comprised Bessin, Bocage, the Cl^ampagne

de Caen, Auge, and the western part of Lieuvin. It is

said to have received its name from a ledge of rocks,

stretching along the coast for a distance of about 15 miles

between the mouths of the rivers Ome and Vire, on

which the Calvados, a vessel of the Spanish Armada, was

wrecked in 1588. It is bounded N. by the English

Cliannel, E. by the department of Eure, S. by that of

Orne, W. by that of Manche, and has an area of 2132
square miles. The southern part of the department is

somewhat elevated, being crossed by a mountain range, and

forms a continuation of the great water-shed between the

basins of the Seine and Loire ; but the rest of the surface

is gently undulating, and consists of extensive valleys

watered by numerous streams which fall into the English

Channel. The coast is high, and generally inaccessible,

except at the mouths of the principal rivers, such as the

Touques, the Dives, the Orne, and the Viro, which are

navigable at high tide for several miles inland, and are

indicated by lighthouses at their months. The valleys,

which generally slope in a direction from south to north,

afford abundant pasturage for horses and cattle, and the

agriculture of the district is superior to that of most of the

other departments. Wheat, potatoes, and all kinds of

vegetables are raised in great quantities for the markets
of the interior and for exportation. The orchards of the

Auge district produce a very superior kind of cider, of

which upwards of 30,000,000 gallons are made in the

department ; while Isigny is the centre of a large domestic

and export trade in butter, cheese, and other dairy produce.

Poultry is reare^ to a considerable extent for the Paris

market. In the larger towns, of which on account of the

agricnltural pursuits of the inhabitants there are very fe^,

there are manufactories of lace, woollen yam and cloth,

linen, cfebcoes, flannel, shawls, cutlery, and earthenware.
Besides these the paper-mills, oil-mills, tanneries, refineries

of beet-root and foreign sugar, distilleries, and bleach-fields,

scattered through aut the department, give employment to

a great; number of hands. Although seams of -coal are

found and wrought at Ligny, most of the coal used in ths

department is imported from England or Belgium. Build-

ing stone and fijler's earth are plentiful The fisheries

along the coast are extensively prosecuted for Parisian'

consumpt, and consist chiefly of lobster, oyster, herring,

and mackerel fishing. There is a canal from Caeis'to

Ouistreham. A line of raQway from Paris to Cherbourg

runs through the country and gives off five branches. Th*
department is divided into six arrondissements,—Caen,

FaJaise, Bayenx, Vire, Lisienz, and Pont I'Evgque, the

chief towns of which bear the same name. The principal

port is Honfleur. The population in 1872 was 454,013.

CALVART, Denis (1555-1619), a Flemish painter,

bom at Antwerp in 1555. After studying landscape*

painting for some time in his native city he went to

Bologna, where he perfected himself in the anatomy of the

human form under Prospero Fontana, and so completely

lost the mannerism of Flemish art that his paintings appear,

to be the work of an Italian. From Bologna he went to

Rome, where he assisted Sabbatini in his works for ths

Papal palace, and devoted much of his time to copying and
studying the works of Raffaella, He ultimately returned

to Bologna, and founded a school, of which the greatest

ornaments are Guido and Domenichino. His works are

especially admired for the power of grouping and colouring

which they display. He died at Bologna in 1619

CALVERT, Gbobge, Lord Baltimore (1582-1632),

one of the principal secretaries of state under James I., was
bom at Kipling in Yorkshire in 1582. He was educated

at Oxford, and after travelling on the Continent entered

pubhc service as secretary to Ro^jrt Cecil, afterwards eail

of Salisbury. In 1617 he was knighted, and in 1619 ho
was made one of the principal secretaries of state. He
retained office for five years, at the end of which term ha

resigned, alleging as a reason that he had recently adopted

the Catholic faith. He still continued at court, however,

in the capacity of a privy-councillor. In 1625 he was.

made Baron Baltimore, in the count_y of Longford, Ireland,

and among other rewards he received for his services was •

patent as lord of the province of Avalon in Newfoundland.

As this colony was much exposed to the attacks of the

French he left it, and obtained another patent for Mary-

land, in the north of Virginia. He died in 1632 before

the grant was confirmed, but in that year it was made out

in the name of his son Cecil The city of Baltimore derives

its name from the title of this famUy.

CALVI, a fortified town in Corsica, the capital of an

arrondissement, is situated on a peninsula in the bay to

which it gives its name, 38 miles W.S.W. of Bastia, in 42*

34' 7" N. lat. and 8° 45' 10" E. long. Its position is

unsheltered, and its ancient fortifications present a mournful

appearance, while its climate is rendered unhealthy by the

exhalations from the neighbouring lagoon. Since the

foundation of He Rousse by Paoli it has greatly decayed,

and its interest is now mainly historical or antiquarian^

The most important buildings are the old palace of the

Genoese governor and the church with the monuments of
^

the Baglioni family. Calvi was founded in the 13th cen-

tury by Qiovanniello of Pietra AUerata, one of the military

adventurers of that restless period. In 1278 it passed into

the "hands of the Genoese, and from that date it was

remarkable for itsacfherence to their side. It was attacked

by De Thermes in 1553, and two years after it stood no

fewer than three sieges with such determined resistance

that the Genoese senate caused Civitas Calvi semper fidelit

to be carved on the chief gate of the city, which stUI pre--

serves the proud inscription. In 1794 Calvi was captured

by the English, but it was retaken by the Corsicans in th*

following year. Population in 1872, 2164.
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CALVIN, John (1509-1564), was born at NoyoB, in

Picardy, July 10, 1509. Hisfather, Gerard Calvin orCauvin,'

was a notary-apostoUc ••' procurator-fiscal for the lordship

of Noyon, besides holding certain ecclesiastical offices in

connection with that diocese. /The name of his mother

was Jeanne Lefranc ; she was the daughter of an innkeeper

at Cambray, who afterwards came to- reside at Noyon.

Gerard Calvin is described as a man of considerable

sagacity and prudence, and on this account held in esteem

by the leading men of the district.- His wife added to

considerable personal attractions the graces of a vivid and
earnest piety. Their family consisted of four sons, of

whom John was the second, and two daughters.

; Of Calvin's early years only a few notices remain. His

father destined him from the first for theological studies,

being moved to this by the evidences afiforded in his boy-

hood of a religious te.ndency, and perhaps also by a shrewd

apprehension of the kind of pursuits in which he was most

fitted to excel. The esteem in which the father was held

opened for the boy a place in the household of the no"ble

family of De Montmor, where he received his elementary

education along with the children of the bouse, though at

his father's expense. In his thirteenth year his father,

whose circumstances were not affluent, procured for him
from the bishop the office of chaplain in the Ohapelle de

N6tre Dame da la Gesine. A few days after his appoint-

ment he received the tonsure, and on the 29th of May 1521

he was installed in his office. The plague having visited

Noyon, the young De Montmors were sent to Paris to

pursue their studies there, and thither Calvin accompanied

them, being enabled by the income received from his

benefice to meet the expense of a residence in the metropolis.

His first school was the College de la Marche, at that time

under the regency of Maturin Cordier, a man of excellent

character, of sound Isaming, and of high repute as a teacher.

To him Calvin eVer acknowledged himself indebted for the

benefits received under hi^ tuition. In dedicating to him
his Commentary on the First Epistle to the Thessalonians,

as " eximise pietatis et dostrrnse viro," he declares that so

had he been aided by his instruction that whatever subse-

quent progress he had made he only regarded as received

from him, and " this," he adds," I wish to testify to posterity

that if any. utility accrue to any from ray writings they

may acknowledge it as having in part flowed fro;n thee."

From this institution he removed to the College Montaigu,

where he had for instructor a Spaniard, who is described

as a man of learning, and to whom Calvin was indebted for

the culture of his already acute intellect, by the study of

dialectics and the scholastic philosophy. Whilst at school

the future reformer distinguished himself by his superior

abilities, and his indefatigable assiduity. He speedily

outstripped all his.competitors in grammatical studies, and
by his skill and acumen as a student of philosophy, gave

fruitful promise of that consummate excellence as a reasoner,

in the department of speculative truth, which he afterwards

displayed. Intonsely devoted to study ho cared little for

the pastimes in which his fellow scholars indulged; he
shunned society, and was more disposed to censure the

frivolities of those around him than to seek the solace of

their companionship ; severe to others he was stUl more so to

himself, and his pale face and attenuated frame bore witness

' The family name cf Calvin seems to have been written indiiferently

Canvin, Chauve, Chauvin, "Calvus, Calvinus. In* the contemporary
Doticea of Gerard and his family, In the capitular registers of the cathe-

dral at Noyon, the name is always Bp(ilt Cauuin. The anagram of
Calvin is Alcuin, and this in its L&tinlzed form Alcuious appears in two
editions of his Imiituiio as that of the tiuthbr (Audin, Vie de Calvin,

t. 520). The syndica of Geneva addresn him in a letter written in

1640, and still preserved, as "DocteurCaulvin." In his letters written
In French he usually signs himself ''Jean Calvin." Ho affected the
title of " Maitre," for what reason |8 not luiown.

at once to the rigour of his abstinence aiid the ardour with
which he prosecuted his studies. In his nineteenth year

he, through the influence of his father, obtained the living

of Marteville, to which he was presented on the 27t.h oi

September 1527. After holding this preferment for nearly

two years, he exchanged it in July 1529 for the cure of

Pont I'Eveque, a village near to Noyon, and the place to

which his father originally belonged. He appears to have
been not a little elated by his early promotion, and althougli

not ordained, he preached several sermons to the peopla
But though the career of ecclesiastical preferment was thus

early opened to him, Calvin was destined not to become a

priest of the Church of Rome. A change came over the

mind both of his father and himself respecting his future

career. Gerard Calvin, looking at things only from a

worldly point of view, began to suspect that he had not

chosen the most lucrative profession for his son, and that

the law offered to a youth of his talents and industry a

more promising sphere.^ His son, on the other hand, had
come und6r an influence of a very different kind, but which,

with still more decisive impulse, inclined him to relinquish

the ecclesiastical life Through the counsels of his relation,

Pierre Robert Olivetan, the first translator of the Bible into

French, he had been led for the first time to study the

sacred volume, and to test his religious opinions and
practices by its dictates. The result was that, though not

yet detached from the faith of the Romish church, he was
very willing to relinquish all thoughts of becoming a priest

in that communion. He accordingly readily complied with

his father's suggestion ; and having resigned his cure, he
removed from Paris to Orleans, in order to study law under

Pierre de I'Etoile, a distinguished jurisconsult, and at that

time professor there. On this new pursuit Calvin entered

with characteristic ardour, and such was his progress in legal

knowledge, that he frequently occupied the chair of the

professor, while his general reputation for ability and scholar-

ship stood so high that, on leaving Orleans, he received the

grade of doctor without payment of the usual fees, as a

compliment to his merits. Other studies, however, besides

those of law haJ"occupi8d him whilst in this city. God, ^

who had destined him for a very different career, was in Hisi-

providence preparing him for the work he had to do. His

mind, at first hardened by the influence of early superstition,

was, he himself tells us, brought ly sudden conversion into

a state of docility.' An ardent desire to attain proficiency

in sacred knowledge took possession of him, and though

this did not lead him to renounce other studies, it rendered

him frigid in the pursuit of them. At all times, indeed, a

diligent student, he seems at this time to have been

impelled by his zeal beyond those bounds which a wiso

regard to health would impose. It was his wont, after a
frugal supper, to labour till midnight, and in the morning
when he awoke, he would, before he arose, recall and digest

what he had read the previous day, so as to make it

thoroughly his own. " By these protracted vigils," says

Beza, "he secured indeed a solid erudition, and an ex-

cellent memory; but it is probable he at the same time

sowed the seeds of that disease which occasioned him
various illnesses in after life, and at last brought upon him
premature death."*

From Orleans Calvin went to Bourges to prosecute his

studies under a learned Italian of the name of Alciati,

whom Francis I. had invited into France, and settled na

a professor of law in that university. Here he became
acquainted with Melchior Volmar, a German, then pro-

fessor of Greek at Bourges, and a man of sound erudition

' Calv., Pnrf. ad 'Comment, in Ptalmot.
• Prte/. ad Psalmos.
* Jo. Calvini Vila, nil init.
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•s well as exemplary character, " Ey L.ui calvin was taught

Greek, and introduced to the study of the New Testament

in its original language, a service which he gratefully

acknowledges in one of his printed works.' The conversa-

tion of Volmar also seems to have been of use to him in

deepening his religious convictions, and confirming him in

his attachment to the doctrines of the Reformation. These
were now beginning to be widely diffused through France.

Twelve years had elapsed since Luther had published his

theses against indulgences,—twelve years of intense excite-

ment and anxious discussion, not in Germany only, but in

almost all the adjacent kingdoms In France there had
not been as yet any overt revolt against the Church of

Rome, but multitudes were lending a friendly ear to the

Reformed doctrines, and a few were in secret rejoicing in

having heartily embraced them To such Calvin united

|himself whilst at Orleans, and after his removal to Bourges

tie became a teacher, both in private conference with

inquirers and by discourses in more public assemblies.
" Before a year had elapsed," says he, speaking of his con-

version, " all who were desirous of a purer doctrine were in

the habit of coming to me, though a novice and a tyro, for

the purpose of learning." * And Beza tells us that he not

only fortified the few believers who were in the town, but

preached often in some of the neighbouring mansions and
hamlets, whereby he wonderfully advanced the kingdom of

God in many families, among which he specifies that of the

lord of Ligni^res, who with his lady heard- with approval

the new doctrines.-" In engaging in such efforts, Calvin

appears to have yielded to a constraining sense of duty
rather than to have followed the bias of. his own inclin?.-

tions. " By nature," says he, " somewhat clownish (sub-

nutiau), I always preferred the shade and ease, and would
have sought some hiding-place ; . but this was not permitted,

for all my retreats became like public schools."* Nor did

he infuse any of the enthusiasm which usually marks the

young reformer into his addresses. " He taught the truth,"

Bays Beza, " not with affected eloquence, but with such

depth of knowledge and so much solid gravity of style, that

there was not a man who could bear him without being

ravished with admiration."'

His residence at Bourges was cut short by the sudden
death of his father, which occasioned his return to Lis

native place. Immediately after his father's decease, he
seems to have paid a hasty visit to Paris, and then to have
returned to Noyon, w^ere he resided for a couple of years

or 80. At the close of this period he appears to have
returned to Paris, where he apparently resided from 1529
to 1532, as letters written by him are dated from Paris in

these years. While there he lodged with a tradesman,
Etienne de la Forge, who early fell a victim to his zeal

(or the Reformation, and " whose memory," Calvin says,
" should be blessed among believers as a holy martyr for

Christ." " In Jiis house the friends of evangelical truth
were wont to meet, and Calvin not only associated with
them, but frequently preached in their assemblies. Tu
the great joy of all such, he at length entirely relinquished
his legal pursuits and devoted himself afresh to theology,—^giving himself up wholly to the work, preaching with
great energy, and using all the means in his power to

win converts to the truth, as well as to confirm those by
whom it had been already embraced. By this time the
Reformation had attracted so many adherents in France,
that the upholders of the established system became
infuriated, and attempted to stay its farther progress by

' Bpiit. Bed., Comment, m Ep. JI. ad Corinlhio} prafix.
* Prce/. ad Psalmos.
» Bisl. EccUs., t. i. pp. 6, 7 ; LiUe, 1841. « Protf. ad Pialmos.
• Hist. Baits, vbi. tup. • C»1t., Cmtr. Libtrtinot^ c. 4

tne must cruel persecutions* It" was whilst these, were

raging tjiat Calvin issued his first publication, an edition o)

Seneca's tract De ClemaUia, with an elaborate commentary.
This book he pubbshed at his own cost, and dedicated to

Claude Hangest, abbot of St Eloi, a member of the De
Montmor family, with whom Calvin had been brought up.

The commentary, which is written in that pure and terse

Latiuity which characterizes all Calvin's works composed
in the languageof ancient Rome, displays extensive acquaint-

ance with ancient literature, though the author has fallen

into the extraordinary mistake of running the two Senecas,

father and son, into one, and making tbe philosopher die

115 years old. It has been suggested that Calvin published

this work with a view to influence the king to put a stop

to the persecution of the Protestants, but there is nothing

in the treatise itself or in the commentary to favour this

opinion.

This work was published in April 1532, and seems to

have brought Calvin more of honour than of profit. ' It

appears, indeed, that he had some difficulty in paying the

cost of its publication ; and it is probable that it was
partly in order to meet this that he sold at this time th«

slender patrimony which his father had left him. He at

this time also relinquished the ecclesiastical preferments

which he had hitherto continued to hold, an act which,

though demanded by the change that had taken place in

his religious views, was entirely voluntary on his part, and,

when viewed in connection with his then straitened circum-

stances, must be put to the credit of- his integrity and
disinterestedness. H? was now in his twenty-fourth yetu-,

and was already recognized as at the head of the Reforma-
tion movement in France. An occasion soon occurred

which brought him into open collision with the dominant
party. Nicholas Cop, the newly-elected regent of the

Sorbonne, had to deliver an oration according to custom in

the Church of the Maturins, on the feast of All Saints.

Being intimate with Calvin, he pronounced an oration

which the latter had prepared for him, " of a totally different

sort," says Beza, " from what was customary."^ It was, in

fact, a defence of the Reformed opinions, especially of the

doctrine of justification by faith alone. This was more
than the Sorbonnists could bear, and Cop, being summoned
to appear before the parliament, found it necessary to make
his escape from Paris to Basel. An attempt was at the

same time made to seize Calvin, but being forewarned of

the design by his friends, he also made lis escape. His

lodgings, however, were searched, and his- books and papers

seized, to the imminent peril of some of his friends, whose
letters were found in his repositories. He himself retired

first to the castle of Lord de Hazcville near Mantes, and
after that to Saintongc, where he was the guest of Louis

du Tillet, a canon of Angoul£me, and where at the request

of his host he prepared some short discourses, which were

circulated in the surrounding parishes, and read in public

to the people. He subsequently removed to "Nerac, the

residence of the queen of Navarre, the only sister of Francis

I., who then favoured the Reformers, and through whose

intercession the storm that had broken out against them
was for the time abated. Here he became acquainted with

the venerable Jacques Lefevre d' Estaplcs, a scholar and
man of science, whom the queen had rescued from the fury

of the Sorbonnists, and engaged as tutor to her children.

By him Calvin was warmly received, and his future

eminence as a reformer of the church predicted.

It has been asserted that it was whilst resident at

Saintonge that Calvin prepared the first sketch of his

Instkulio Chriitiancs Religionit ; but this has not been

proved. Hia residence in that retirement continued only

' Jlist. Bcclts., tol t p. 9.
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for 3 very faw months; for, in 1534, we find him first at

Noyon, his native place, and soon after again m Paris.

Here he was compelled to remain concealed, in consequence

of the measures which the enemies of the Reformation were

iBtiU pursuing against its adherents. At the risk of his life,

ihowevcr, he came forth to meet one whom he was after-

wards to encounter under very different circumstances, the

Spanish physician, Servede or Servetus, who was even then

engaged in propagating his heretical notions concerning the

Trinity. Servetus having expressed a desire to have a con-

ference with Calvin, it was arranged that they should meet
and discuss their conflicting opinions ; but though Calvin

waited for him long at the time and place appointed,

Servetus failed to make his appearance, " being," says Beza,
" unable to endure the sight of Calvin," but more probably

deterred by the danger to which both were exposed from

the hostility of the ruling powers. Calvin's design in

acceding to this colloquy seems to have been a kindly one

towatds Servetus. " Not without danger to my life," he

himself says, " I offered to deliver him from his errors."'

Nor was Servetus the only errorist whom Calvin endeavoured

at this time to confute. The Anabaptists of Germany had
spread into France, and were disseminating many wild and
fanatical opinions among those who had seceded from the

Church of Rome. Among other notions which they had
imbibed, was that of a sleep of the soul after death. To
Calvin this notion appeared so pernicious, that he composed
and published a treatise in refutation of it, under the title

of Psychopannychia. In this work he chiefly dwells upon
the evidence from Scripture in favour of the belief that the

Boul retains its intelligent consciousness after its separation

from the body,—passing by questions of philosophical

Bpecolation, as tending on such a subject only to minister

to an idle curiosity.

, The PsychopannychM was published in 1534 at Orleans,

whither Calvin had been constrained, in consequence of the

violence of the persecution at Paris, to retreat. On his

way thither he stopped for some time at Poitiers. Here
many gathered round him desirous of instruction from him

;

and in a grotto near the town he celebrated for the first time

the communion in the Evangelical Church of France,

using a piece of the rock as a table. From. this time
forward his influence became supreme, and all who
had imbibed or become tinged with the Reformed doc
trines in France turned to him for counsel and instruction,

attracted not only by his power as a teacher, but stUl more,
perhaps, because they saw in him so full a development of

the Christian life according to the evangelical modeL M.
Renan, no prejudiced judge, pronounces him " the most
Christian man of his time," and attributes to this his

•success as a reformer. Ceitain it is that already he had
drawn upon him the notice of those who were seeking to

extinguish in blood the light which had been kindled, and
which he was so prompt to hold up to view ; so that he
was obliged to seek safety in flight. In company with his

friend Louis du Tillet, whom he had again gone to Angou-
16me to visit, he set out for Basel. On their way they
were robbed by one of their servaqts, who so entirely

stripped them of their property, that it was only by borrow-
ing ten crowns from their other servant that they were
enabled to get to Strasburg, and thence to Basel Here
Calvin was welcomed by the baud of scholars and theologians

who had conspired to make that city the Athens of Switzer-

land, and especially by the learned Simon Grynajus, and
by Wolfgang Capito, the leader of the Reformation at Basel.

Under the auspices and guidance of the latter, Calvin
applied himself to the study of Hebrew.

Francis I., desirous to continue the -persecution of the
Protestants, but anxious at the snme tiiiie not to break with

' Cnivini Ri;fut- Sn-orum Strveti, 0pp., t. viii. p.SU.; Ed. Am£t«l.

the Protestant princes of Germany, resortedto the tinworthy
expedient of instructing his ambassador to assure the latter

that it was only against the Anabaptists, and other parties

who called in question all civil magistracy, that his severities

were exercised. Calvin, indignant at the calumny which
was thus cast upon the Reformed party in France, hastily

prepared for the press his Institutei of the Chriitian Reliaion,
which he published as a confession of the Reformed faith,

and dedicated to the kmg. This work Calvin says he
wrote in Latin that it might find access to the learned in

all lands.2 Soon after it appeared he set about translating

it into French, as he himself attests in a letter dated
October 1536. This sets at rest a question, at one timo
much agitated, whether the book appeared first in French
or in Latin. The earliest French edition known is that of

1540, and this was after the work had been much enlarged,

and several Latin editions had appeared. In its first form
the work consisted of only six chapters, and was intended
merely as a brief manual of Christian doctrine. It appeared

anonymously, the author having, as he himself says, nothing

in view beyond furnishing a statement of the faith of

the persecuted Protestants, whom he saw cruelly cut to

pieces by impious and perfidious court parasites.' In this

work, though produced when the author was only twenty-

five years of age, we find a complete outline of that theo-

logical system which has since borne his name. In none
of the later editions, nor in any of his later works, do we
find reason to believe that he ever changed his views on
any essential point from what they were at the period ol

its first publication. Such an instance of maturity of mind
and of opinion at so early an age, would be remarkable
under any circumstances; but in Calvin's case it is rendered

peculiarly so, by the shortness of the time which had elapsed

since he gave himself to theological studies. It may be
doubted abo if the hisixjry of literature presents us with

another instance of a book written at so early an age, which
has exercised such a prodigioua influence upon the opinions

and practices both of contemporaries and of posterity.

After a short visit to the court of the duchess of Ferrary
which at that time afforded an asylum to several learned
^•r\ pious fugitives from persecution, Calvin returned to

J -"oce to arrange his affairs before finally taking farewell

of ina native country. His intention was to settle at Basel,

and to devote himself to study. But being unable, iu con-

sequence of the disturbed state of the country, to reach

Basel by the ordinary route, he had to take the route

through Geneva. Whilst in this city his further progress

was arrested, and his resolution to pursue the quiet path

of studious research was dispelled, by what he calls the
" formidable obtestation " of FareL* After many struggles

and no small suffering, this energetic spirit had succeeded

in planting the evangelical st4!indard at Geneva; and
anxious to secure the aid of such a man as Calvin, he

entreated him on his arrival to relinquish his design of

going farther, end to devote himself to the work in that

city. Calvin at first declined, alleging as an excuse his

need of securing more time for personal improvement, which

could not be obtained were he engaged in ministerial

work. To the ardent Farel this seemed a mere pretext

for indolence. " I tell you," he continued, " in answer to

this pretence of your studies, in the name of Almighty

God, that if you will not devote yourself with us to this

work of the Lord, the Lord wiU curse you as one seeking

not Christ so mnch as himself." Startled by this denun-

ciation, and feeling as if God had laid his hand on him to

detain him, Calvin consented to remain at Geneva, where

• This edition forms a smali ovo of 514 pages, ud 6 pAges of index.

It appeared at Basel from the press of Thomas Flatter tod Eoltbaoar

I.asiiis in March T536.
» Pra^. ad Psalrwt. fbid
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be was immediately appointed teacher of theology. He
was also elected preacher by the magistrates with the

consent of the people, but this office he would not accept

until it had been repeatedly pressed upon him. His

services seem tohaie beea rendered for some time gratui-

tously, for iu February 1537, there is an entry in the city

registers to the eiJect that six crowns had been voted to

him, " since he has as yet hardly received anything."

Calvin was in his twenty-eighth year when he was thus

constrained to settle at Geneva; and in thia city the

rest of his life, with the exception of a brief interval, was
spent The post to which he was thus called was not an

easy one. Though the people of Geneva had :ast off the

yoke of Rome, they were still "but very imperfectly en-

lightened in divine knowledge ; they had as yet hardly

emerged from the filth of the papacy."' This laid them
open to the incursions of those fanatical teachers, whom
the excitement attendant upon the Reformation had called

forth, and who hung mischievously npon the rear of the

reforming body. To obviate the evils thence resulting,

Calvin, in union with Farel, drew up a condensed state-

ment of Christian doctrine consisting of twenty-one articles.

This the citizens were summoned, in parties of ten each, to

profess and swear to as the confession of their faith—

a

process which, though not in accordance with modem
notions of the best way of establishing men in the faith,

was gone through, Calvin teUs us, " with much satisfaction."

As the people took this oath in the capacity of citizens, we
may see here the basis laid for that theocratic system which
•ubsequently became peculiarly characteristic of the Genevan
polity. Deeply convinced of the importance of education

for the young, Calvin and his coadjutors were solicitous to

establish schools throughout the canton, and to enforce on
parents the sending of their children to them ; and as he
had no faith in education apart from religious training, he
drew up an elementary catechism of Christian doctrine

which the children had to learu whilst they were receiving

secular instruction. Of the troubles which arose from
fanatical teachers, the chief proceeded from the efforts of

the Anabaptists ; but these Calvin and his colleagues so

effectually silenced by means of a pubbc disputation held

on the 18th of March 1537, that they never afterwards

appeared at Geneva. In the course of this year also, the

peace of Calvin and his friends was much disturbed, and
their work interrupted, by a turbulent and unprincipled

preacher named Peter CaroH, who, after many changes of

religious profession (with none of which, however, had he
associated anything of true religion, or even much of

ordinary morality), had assumed the character of a stickler

for orthodoxy. In this character ho accused the Geneva
divines of Sabellianism and Arianism, because they would
not enforce the Athanasian creed, and had not used the
words "Trinity" and " Person" in the confession they had.

drawn up. In a synod held at Bern the matter was fully

discussed, when a verdict was given in favour of the

Geneva divines, and Caroli deposed from his office and
banished. Thus ended an affair which seems to have
iccasioned Calvin much more uneasiness than the char-

acter of his assailant, and the manifest falsehood of the

charge brought against him, would seem to justify. Two
brief tracts, intended to expose the evils and warn against

the seductions of Popery, one entitled De Fugienda
Idolatria, the other De Papistins Sacerdotiis, must be
added to the labours of Calvin this year.

Hardly was the affair of Caroli settled, when new and
severer trials came upon the Genevan Reformers. The
jevere simplicity of the ritual which Farel had introduced,

and to which Calvin had conformed ; the strictness with

> Beia, Vit. Caiv. oti. 1536.

which the ministers sought to enforce not only the laws ol

morality, but certain sumptuary regulations respecting the
dress and mode of living of the citizens ; and their deter-

mination in spiritual matters not to submit to the least

dictation from the civU power, led to such violent dis-

sensions that Calvin and his colleagues refused to administer
the sacrament to the people. For this they were banished
from the city. They went first to Bern, and soon after

to Zurich, where a synod of the Swiss pastors had been
convened. Before this assembly they pleaded their cause,

and stated what were the points on which they were
prepared to insist as needful for the proper discipline of

the church. They declared that they would yield in the
matter of ceremonies so far as to employ unleavened bread
in the euchari/it, to use fonts in baptism, and to allow
festival days, provided the people might pursue their

ordinary avocations after public service. These Calvin
regarded as matters of indifference, provided the magistrates
did not make them of importance, by seeking to enforce

them ; and he was the more willing to concede them,
because he hoped thereby to meet the wishes of-the Bernese
brethren, whose ritual was less simple than that established

by Farel at Geneva. But he and his colleagues insisted,

on the other hand, that for the proper maintenance of dis-

cipline, there should be a division of parishes— that

excommunications should be permitted, and should be
under the power of elders chosen by the council, in conjuno
tion with the clergy—that order should be observed in the
admission of preachers—and that only the clergy should
officiate in ordination by the laying on of hands. It was
proposed also, as conducive to the welfare of the church,
that the sacrament of the Lord's Suppe.^ should be ad-
ministered more frequently, at least once every month,
and that congregational singing of psalms should be
practised in the churches. On these terms the synod
interceded with the Genevese to restore their pastors ; but
through the opposition of the Bernese this was frustrated,

and a second edict of banishment was the only response.

Calvin and. Farel betook themselves, under these circum-
stances, to Basel, where they soon after separated, Farel to

go to Neufchatcl, and Calvin to Strasburg. At the latter

place Calvia resided till the autumn of 1541, occupying
himself partly in literary exertions, partly as a preacher in

the French church, and partly as a lecturer on theology.

In 1539 he attended the convention at Frankfort as the
compamon of Bucer, and in the following year he appeared
at that at Hagenau and Worms, as the delegate from the
city of Strasburg. He was present also at the diet at

Ratisbon, where he became personally acquainted with
Melanchthon, and formed with him a friendship which
lasted through life. It is to this period of his life that we

.ve the completed form of his Inslilutio, his Commentary
on the Epistle to the Romans, and his Tract on the Lord's
Supper. Notwithstanding his manifold engagements, he
found time to attend to the tenderer affet.ions ; for it was
during his residence at Strasburg that he married Ide'ette

de Bures or van Buren, the widow of a person named
Stdrder, whom he had converted from Anabaptism. In
her Calvin found, to use his own words, " the excellent

companion of his life," a " precious help " to him amid his
manifold labours and frequent infirmities. She died, in

1549, to the great gnef of her husband, who never ceased
to mourn her loss.

During his absence, disorder and irreUgion had prevailed
in Geneva. An attempt was m.^de by Sadolet, bishop of
Carpentras, to take advantage of this so as to restore the
papal supremacy in that distnct ; but this design Calvin,
watchful over the interests of his ungrateful flock, though
exiled from them, completely frustrated by writing such a
reply to the letter which the bishop had addressed to the
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Ocuevese, as constrained him to desist from all further

efforts. He seems also to have kept up his connection with

Geneva by addressing letters of counsel and comfort to the

faithful there who continued to regard him with afTection.

It was whilst he was still at Strasburg that there appeared

at Geneva a translation of the Bible into French, bearing

Calvin's name, but in reaHty only revised and corrected by
him from the version of OLivetin. Meanwhile the way
had been opened for his return to the post wlicnce he
had been driven in that city. In the summer of 1541, the

decree of his banishment was revoked, and in the following

September he yielded to the earnest entreaties of his now
penitent tlock, and returned to Geneva, where he was
received with the utmost enthusiasm. He entered upon
his work with a firm determination to carry out those

reforms whicli he had originally purposed, and to set up in

all its integrity that form of church policy which lie had

carefully matured during his residence at Strasburg. He
now became the sole directive spirit in the church at

Gfflieva. Farel was retained by the Neufchatelois, and
Viiet, soon after Calvin's return, removed to Lausanne.

His duties were thus rendered exceedingly onerous, and his

labour became excessive. Besides preaching every day in

each alternate week, he taught theology three d.iys in the

week, attended weekly meetings of his consistory, read the

Scriptures once a week in the congregation, carried on an

extensive correspondence on a multiplicity of subjects,

prepared commentaries on the books of Scripture, and was
engaged repeatedly in controversy with the opponents of

his opinions. " I have not time," be writes to a friend,

" to look out of my house at the blessed sun, and if things

continue thus, I shall forget what sort of appearance it has.

WTien I have settled my usual-business, I have eo many
letters to write, bo many questions to answer, that many a

night is spent without any offering of sleep being brought

to nature." We cannot in this sketch follow him througl:

ill the details of his brief but busy life after he returned to

Geneva ; we can only afford to notice slightly the leading

events.

Of the controversies in which Calvin embarked, one of

the most important was that in which he defended his

doctrine cnucerning predestination and election. His first

antagonist on this head was- Pighius, a Romanist, who,
resuming the controversy between Erasmus and Luther on
the freedom of the will, violently attacked Calvin for ths

views ho had e.vpresscd on that subject. Calvin replied to

him in a work published in 1543, in which he defends his

owu opinions at length, as well by general reasonings as by
an appeal to both Scripture and the Fathers, especially

Augustine. So potent were his reasonings in the esteem

of his opponent, that the latter, though owing nothing to

the gentleness or courtesy of Calvin, was led to embrace
his views. A still more vexatious and protracted con-

troversy on the same subject arose in 1551, in which Calvin

was called to defend his views against Bolsec, originally a

Carmelite friar, but who having renounced Romanism bad

fled from France and come to Geneva, where he appeared
AS a physician. In becoming a physician, however, he had
not relinquished theological studies, and being a zealous

opponent of predestinarian views, he was tempted on one
occasion, after a sermon on the subject by C;dvin to attack

iiim in the public assembly. Calvin replied with equal
vehemence ; and an officer of police, SMndalized that such
a scene should occur iu church, took Bolscc into custody'.

Tlie pastors resolved to have a conference with him before
the council ; and for two days the discussion was con-

ducted by him and Calvin with much ability on both sides.

The council were at a loss what course to take ; not that
they doubted which of the disputruits was right, for they
all held hv the views of Calvin, but thev were unable to

determine to what extent and in which way Bolsec shonld
be punished for his heresy. The question was submitted
to the Sm^ churches, but they also were divided in

their judgment; some counselling severity, others gentle
measures. The result was that Bolsec was banished from
Geneve. The enemies of Calvin insinuated that he
counse'led the iudiction of a heavier penalty; but this he
himself in a letter to Bullinger indignantly denies. Tn this

controversy ultimately 'several others, including Castellio,

Fabri, and even Bullinger and Melanchthon took part
against Calvin, and only Beza appeared as a zealous
coadjutor. But the most memorable of all the contro-

versies' in winch Calvin was engaged, was that into which
he was brought in 1553 with his old antagonist Servetus.

After many wanderings, and after having been condemned
to death for heresy at Vieiine, from which he was fortunate

enough to make his escape, Servetus arrived in July 1553
at Geneva. He appears to have remained in quiet hete

for some time, and was about to leave for Zurich when,"

at the instigation of Calvin, he was arrested and conveyed

to prison on the charge of blasphemy. This charge was
founded on certain statements in a book published by him
in 15r3, entitled Chrutiattismi Restitutio, in which he
animadverted in terms needlessly offensive on the Catholic

doctriie of the Trinity, and advanced sentiments strongly

savouring of Pantheism.' At the trial which followed

Calvin appeared as his accuser, and the conflict was con-

ducted between the two with much ability on both sides,

and at the same time with no small keenness and bitter^

ness. After a protracted trial, the accused was condemned
to be burnt to death, and was accordingly burned at

Chanipel near Geneva, on the 27th of October 1553. Fare!

attended him in his last hours, and accompanied him to

the p-ace of e.^eaition. He had an interview also with

Galvia on the morning of the fatal day, when he asked hia

forgiveness, but refused to retraft any of his expressions.

Calvin has been much censured, not to say vituperated, for

his sha"e iu this unhappy transaction. In order to aggra-

vate the charge against him it has been alleged that it was
by his invitation that Servetus came to Geneva, that it was

by his urgency that the magistrates, over whom his

influence was unbounded, condemned Servetus to death,

and that it was to gratify a personal pique and- through

hatred of Servetus that he thus cruelly and relentlessly

pursued him. Of these allegations not one can be proved,

and some are undoubtedly false. It is not true that

Calvin induced Servetus to come to Geneva; on the

contrary, when Servetus intimated a wish to visit that city

if it pleased Calvin that he should do so, Calvin intimated

very plainly that it did not please him, and refused to pledge

himself for his safety should he come, as he was resolved,

should he come, to prosecute him to the death.' That
Calvin influenced the magistrates to condemn Servetus is

true only in the same sense in which any public prosecutor

who pleads before the judge for the condemnation of one

against whom lie brings a criminal charge, may be said to

influence the judge to condemn him. As for the assertion

that Calvin's influence with the magistrates was unbounded,

this falls to the ground before the fact that at this time he

was ill a state of antagonism with the dominant party.'

That Calvin hated the doctrines which he found in Ser-

vctus's book there can be no doubt, and that he thought

the author of such views as >vere there odvanced

' A Higost or Ser\*etu3's views is (pven by Doraer, JSntindcilungS*

geschichte der Lehre ton d. ferson Chrisli, ii. pp. 649--fi56, Eog. tnns.f

div. ii., vol. ii. pp. lCl-168.
- Si roibi placcat hnc ite venturnm recipit. Se5 nolo fldcm mfam

interponero. Ham si motio valcitt mea autoritaa vivum ciire ounijiioni

patiiii.—Calvin to Farcl. l'2ln Ftb. 1546.
' Sec art. "Ser%-«t" byTr«!iicl iu EeaogsSail-BrufclejaditiroL

riv p. 297
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Reserving of death, if be refused when "reasoned with to

recant, is unhappily true ; but that he was actuated by

personal spite and animosity against Serretus himself there

is no evidence ; on the contrary we have his own express

declaration that, after Ssrvetus was convicted, he used no

urgency that he should be j3ut to death, and at their last

interview he told Servetus that he never had avenged

private injuries, and assured him that if he would repent

it would not be his fault if all the pious did not give him

their hands.' There is the fact also that Calvin used his

endeavour to have the sentence which had been pronounced

against Servetus mitigated, death by bn/ning being re-

garded by him as an " atrocity," for which he sought to

substitute death by the sword.' All that can be justly

charged against Calvin iu this matter is that he took the

initiative in bringing on tha trial of Servetus, that as his

accuser he prosecuted the suit against him with undue
severity, and that he approved the sentence which con-

demned Servetus to death. When, however, it is remem-

bered that the unanimous decision of the Swiss churches

and of the Swiss state Governments was that Servetus

deserved to die ; that the general voice of Christendom was
in favour of this; that even such a man as Melanchthon

affirmed the justice of the sentence/ that an eminent

English divine of the ne.Tt age should declare the process

against him "just and honourable,"* and that only a few

voices here and there were at the time raised against it,

candid and impartial men will be ready to accept the

judgment of Coleridge, that the death of Servetus was not
" Calvin's guilt especially, but the common opprobrium of

oil European Christendom."

'

The heresy of Servetus was not extirpated by his death,

but none of his followers were visited with severer penalties

tb^in that of banishment from Geneva. The trials of

several of these,, with the conferences and controversies

connected with them, occupied much of Calvin's time for

several years. He was also involved in a protracted and
somewhat vexing dispute with the Lutherans respecting

the Lord's Supper, which ended in tho separation of the

evangelical party into the two great sections of Lutherans
and Reformed,— the former of whom hold that in" the

eucharist the body and blood of Christ are objectively and
consubstantially present, and so are actually partaken of by
the communicants, whilst the latter maintain that there is

only a virtual presence of the body and bloed of Christ,

and consequently isnly a spiritual participation thereof
through faith. In connection with these controversies on
points of faith, Calvin was for many years greatly disquieted,

and sometimes even endangered, by the opposition offered
by the libertine party in Geneva to the ecclesiastical

discipline which he had established there. His system of

church polity was essentially theocratic; it assumed that
every member of the state was also under the discipline of
the church ; and he asserted that the right of exercising
this discipline was vested exclusively in the consistory or
body of preachers and elders. His attempts to carry out
these views brought him into collision both with the
authorities and with the populace,—the latter being enraged
at the restraints imposed upon the disorderly by the
exercise of church discipline, and the former being inclined
to retain in their own hands a portion of that power in
things spiritual which Calvin was bent on placing

• FHdelis Expositio Erromm Serveti, mb inil. CaUini 0pp. t. ix.
' Calvin to Farel. 20th Aug. 1553.
' Tuo juJicio prorsua assentior. Affirmo etiam vestros magistratns

Juste fscisse quod hominera blasphemum, re ordine judicata, luttrTece-
runt.—Melanchthon to Calvin, 14th Oct. 1554.

' Field On the.Church, bk. iiL c. 27, vol. i. p. 233, ed. Camb. 1S47.
' S'otfs on English Divines, vol. i. p. 49. See also TabU Talk, vol

tL p. 282, ed. 1335.
'

exclusively in the hands of the church rulers. His daunt-

less courage, his perseverance, and his earnestness at length

prevailed, and he had the satisfaction, before he died, ol

seeing his favojrite system of church polity firmly

established, not only at Geneva, but in other parts of

Switzerland, ar.d of knowing that it had been adopted

substantially by the Keformers in France and Scotland.

Nor was it only in religious matters that Calvin busied

himself; nothing was indifferent to him that concerned tho

welfare and good order of the state or the advantage o,. i^o

citizens. His work, as has been justly said, " embraced
everything ;" he was consulted on every affair, great and
small, that came before the council,—on questions of law,

police, economy, trade, and manufactures, no less than on
questions of doctrine and church polity. To him Geneva
owed her trade in cloths and velvets, from whidi so much
wealth accrued to her citizens ; sanitary regulations were

introduced by him which made Geneva the admiration of

all visitors ; .and in him she reverences the founder of her

college, which still flourishes, and from which so many
learned men have gone forth.

Amidst these multitudinous cares and occupations,'

Calvin found time to commit to writing a number of work*
besides those provoked by the various controversies in which
ha was engaged. The most numerous of these were of an
exegetical character. Including discourses taken down from
his lips by faithful auditors, we have from him expository

comments or homilies on nearly all the books of Scripture,

written partly in Latin and partly in French. In th»

estimation of many, these constitute the most valuable of

his works. His candour and sincerity as an inquirer intc

the meaning of Scripture—his judiciousness, penetration,

and tact in eliciting his author's meaning—his precision,

condensation, and concinnity as an expositor—the accuracy

of his learning, tho closeness of his reasoning, and the

elegance of his style, a'l conspire to confer a high.- value on
his exegetical works, and to make them at once rich sources

of biblical knowledge and admirable models of biblical

exposition.

But it is chiefly as "a theorogian and the head of »
'theological school that CaK-in is now known. This
renders it fitking that some account should be here, given

of Cis theological system. This is developed in his

InslitiUiS, whioh, though produced originally at an early

period'of his life, was so frequently and carefully revised

by him, that in the form in which it has come down to us

it presents his most> matured views and thoughts. In some
of his tracts and polemical writings certain of his doctrines

are more ftdly expounded, illustrated, and defended ; but
nowhere has he advocated any tenet which is not in sub-

stance to be found in the Instiiutio.

Much of Calvin's theology is -common to him with all

evangelical divines, and in tho parts which are more
peculiar to him and his school he follows closely in tho

steps of Augustine. The following may be regarded as his

characteristic tenets, though all are not peculiar to him.

Man as a sinner is guilty and corrupt. The first man was
made in the image and likeness of God, which not only,

implies man's superiority to all other creatures, but indicates

his original purity, integrity, and sanctity. From this state

Adam fell, and in his fall involved the whole human race

descended from him. Hence depravity and corruption, dif-

fused through all parts of the soul, attach to all men, and this

first makes them obnoxious to the anger of God, and then
comes forth in works which the Scripture calls works of
tho flesh (Oai. v. 19). Thus all are held.vitiated and per*

verted in all parts of their nature, and on account of such cor*

ruption deservedly condemned before God, by whom nothing
is accepted save righteonsness, innocence, and purity. No."
is that a being bnind for another's offence ; for vhext it iS
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said that we througH Adam's sin have become obnoxious

to the divine judgment, it is not to be taken as if we,

being ourselves innocent and blameless, bear the fault of

his offence, but that, we having been brought under a curse

through his transgression, he is said to h^ve bound us.

From him, however, not only has punishn-ent overtaken

us, but a pestilence instilled from him resides in us, to

which punishment is justly due. Thus even infants, whilst

they bring their own condemnation with them from their

mother's womb, are bound not by another's but by their

own fault. For tiiough they have not yet brought forth

Ihe fruits of their iniquity, they have the seed shut up in

them ; nay, their whole nature is a sort of seed of sin, there-

fure it cannot but be hateful and abominable to God
{IntlU. bk. ii, ch. i. sect. 8).

To redeem man from this state of guilt, and to recover him
from corruption, the Son of God became incarnate, assum-

ing man's nature into union with His own, so that in Him
were two natures in one person. Thus incarnate He
took on Him the offices of Prophet, Priest, and King, and
by His humiliation, obedience, and suffering unto death,

followed by His resurrection and ascension to heaven, He
has perfected His work and fulfilled all that was required

in a Redeemer of men, so that it is truly affirmed that He
has merited for man the grace of salvation (bk. iL ch.

13-17). But until a man is in some way really united to

Christ so as to partake of Him, tha benefits of Christ's

work cannot be attained by him. Now it is by the secret

and special operation of the Holy Spirit that men are united

to Christ and made members cf His body. Through faith,

which is a firm and certain cognition of the divine

benevolence towards us founded on the truth of the

gracious promise in Christ, men are by the operation of

the Spirit united to Christ and are made partakers of His

death and resurrection, so that the old man is crucified

with Hiin and they are raised to a new life, a life of

righteousness and holiness. Thus joined to Christ the

believsr has life in Him and knows that he is saved,

having the witness of the Spirit that he is a child of God,
and having the promises, the certitude of which the Spirit

had before impressed on the mind, sealed by the same
8pirit on the heart (bk. iii. cb. 33-3C). From faith pro-

ceeds repentance, which is the turning of our life to God,
proceeding from a sincere and earnest fear of God, and

consisting in the mortification of the flesh and the old man
within us and a vivification of the Spirit. Through faith

also the believer receives justification, his sins are forgiven,

ho is accepted of God, and is held by Him as righteous,

the righteousness of Christ being imputed to hun, and

faith being the instrument by which the man lays hold

on Christ, so that with His righteousne-ss the man appears

in Gk)d's sight as righteous. This imputed righteousness,

however, is not disjoined from real personal righteousness,

for regeneration and sanctification come to the believer

from Christ no less than justification ; the two blessings are

not to be confounded, but neither arc they to be disjoined

The assurance which the believer has of salvation he

receives from the operation and witness of the Holy Spirit

;

but this again rests on the divine- choice of the man
to salvation ;' and this falls back on God's eternal sove-

reign purpose, whereby He has predestinated some to

eternal life while the rest of mankind are predestin-

ated to condemnation and eternal death. Those whom
God has chosen to life He effectually calls to salva-

tion, and they are kept by Him in progressive faith and

holiness unto the end (bk. iii. passim). The external

means or aids by which God unites men into the fellow-

ship of Christ, and sustains and advances those who
believe, are the church and its ordinances, especially the

sacraments. The church universal is the multitude gathered

Irom diverse nations, which though divided by distance of

time and place, agree in one common faith, and it is bound
by the tie of the same religion ; and wherever the word of

God is sincerely preached, and the sacraments are duly
administered, according to Christ's institute, there beyond
doubt is a church of the living God (bk. iv. ch. 1, sect.

7-11). The permanent officers in the church are pastors

and teachers, to the former of whom it belongs to preside

over the discipline of the church, to administer the sacra-

ments, and to admonish and exhort the members , while

the latter occupy themselves with the exposition of Scrip-

ture, so that pure and wholesome doctnne may be retained.

With them are to be joined for the government of the

church certain pious, grave, and holy men as a senate in

each church ; and to others, as deacons, is to be entrusted

the care of the poor. The election of the officers in a

church is to be with the people, and those duly chosen and
called are to be ordained by the laying on of the hands of

the pastors (ch. 3, sect 4-16). The sacraments are two

—

Baptism and the Lord's Supper. Baptism is the sign of

initiation whereby men are admitted into the society of the

church and, being grafted into Christ, are reckoned among
the sons of God ; it serves both for the confirmation of faith

and as a confession before men. The Lord's Supper is a

spiritual feast where Christ attests that He is the life-giving

bread, by which our souls are fed unto true and blessed

immortality. That sacred communication of His flesh and
blood whereby Christ transfuses into us His life, even as if

it penetrated into our bones and marrow, He in the Supper
attests and -eals ; and that not by a yain or empty sign set

before us, but there He puts forth tha efficacy of His Spint

whereby He fulfils what He promises. In the mystery of

the Supper Christ is truly exhibited to us by the symbob
of bread and wine ; and so his body and'hlood. in which

He fulfilled all obedience for the obtaining of righteousness

for us, are presented. There is no such presence of Christ

in the Sup7)er as that He is affixed to the bread or included

in it or in any way circumscribed; but whatever can express

the true and substantialcommunication of thebodyand blood

of the Lord, which is exhibited to believers under the said

symbols of the Supper, is to be received, and that not at

perceived ty the imagination only or mental intelligence,

but as enjoyed for the alunent of the eternal life (bk. iv

ch. 15, 17).

The incessantand exhausting labours to which Calvin gave

himself, could not but tell on the strongest constitution : how
much more on one so fragile as his I Amid many suffer-

ings, however, and frequent attacks of sickness, he manful'y

pursued his course for twenty-eight years ; nor was it till

his frail body, torn by many and painful diseases—fever,

asthma, stone, ahd gout, the fruits for the most part of

his sedentary habits and unpausing activity—had, as it

were, fallen to pieces around him, that his indomitable

spirit relinquished the conflict. In the early part of the

year 1564 his sufferings became so ."severe that it wat

manifest his earthly career was rapidly drawing to a close.

On the 6th of February of that year he preached his last

sermon, having with great difficulty found breath enough

to carry him through it. He was several times after thie

carried to church, but never again was able to take any

part in the service With a noble di-'interestedness he

refused to receive his stipend, now that he was bo longer

able to discharge the duties of his office. In the midst of

his sufferings, however, his zeal and energy kept him m
continual occupation ;

when expostulated with for such

unseasonable toil, he replied, " Would you that the Lord

should find me idle when He comes 1 " After he had

retired from public labours he lingered for scjme month*,

enduring the severest agony without a murmur, and cheer-

fully attending to all the duti<a of a private kind which bij
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diseases If ft him strength to discharge. A deep impression

seems to have been made on all who visited him on his

deathbed ; they saw in him the noble spectacle of a great

spirit that had done its life-work, calmly and trustfully

passing through the gate of suffering into the long-desired

and firmly-expected repose of heavea He quietly expired

in the arms of his faithful friend Beza, on the evenmg of

the "J'th of May, m the fifty-fifth year of his age.

Calvin was of middle stature , his complejuon was

somewhat pallid and dark ; his eyes, to the latest clear and

lustrous, bespoke the acumen of hia genius. Ue was sparing

ID his food and sim[fle in his dress ; he took but little sleep,

and was capable of extraordinary efforts of intellectual toiL

His memory waa prodigious, but he used it only as the

servant of his higher faculties. As a reasoner he has seldom

been equalled, and the soundness and penetration of his

judgment were such as to give to his conclusions in practical

questions almost the appearance of predictions, and inspire

in all his fruyidythe utmp^st jpnfidence m the wisdom of

his couuseli,'ou^_a3E£ou)gian ho stands on an eminence

which only Augpitine has surpassed . whilst in his skill as

an expositor of Scripture, and his terse and elegant style,

he possessed advantages to which Augustine was a stranger.

His private character was in harmony with his public

reputation and position If somewhat severe and irritable,

be was at the same time scrupulously just, truthful, and

steadfast ; he never deserted a friend or took an unfair

advantage of an antagonist , and on befitting occasions he

could be cheerful and even facetious among his intimates.
"

I have been a witness of him for sixteen years," says Beza,
" and I think I am fully entitled to say that in this man
there was exhibited to all an example of the life and death

of the Christian, such as it will not be easy to depreciate,

such as it will be difficult to emulate."' (w. u a.)

CALVISIUS, Sethus (1556-1617), a Oemian astro-

nomer and chronologer. was born at Gro.scbleben, ip

Thunngia. in 1556 He studied at Helmstadt, where he

made great progress in classical literature, as well as in the

sciences in which he afterwards became so distinguished.

He wasoffered-a professorship of mathematics at Frankfort,

and afterwards one at Wittenberg, both of which he
declined. He agreed, however, to conduct the school of

music. e.stablished at Pforte,—an office which he afterwards

exchanged for a similar situation at Leipsic. At Frankfort

he published, in 1585. his Opus Chrnnologicum, a work

compiled on astronomical principles. He likewise organized

a system of chronology, embodying the history of the world,

upon an ingenious and original plan, highly commended
by Casaubon and Scaliger This work, which was strongly

condemned in the Injfx Expurgatonus, has been frequently

reprinted In 1612 Calvisius published his Elenchua

Cnlendaru Orfgoriani. et duplex Catendnrti mfltons forma,
in which he attempts to prove the inadequacy of the

Gregorian calendar, and proposes to introduce a new system
based upon astronomical principles The only proof now
extant of his musical knowledge is his treatise entitled

Melodia condendac ratio. He died at Leipsic in 1617.

* Vt. Calr sui> fin This i» tbe pnnctpal source for the facts of

Calno's life. Beza'.* narrative has heen ezpaDded and Ulus^rated from
other sources l.y Dr Henry m his Lef>en CatvtTis. of which aO Enslisb
traDsIation ha« appeared id 2 vols. 8vo. hy the Rev. P Stebbing.

Audio has written a bfe of Calvin in French, full of misr..presentations

and blunders A highly rc-ipeclable work has appeared on tbe same
•ubject from The pen of M Dyer, in 1 vol 8^0. M. Bungener has also

recently sent (orih A L\/' 0/ Calvin, which has been Iraoslated into

English. Edic, 1S63, Of Calvin a works, two editions appeared at

Geneva, one in 12 vols fol id 1578, the other in 7 vols, fol in 1617
An edition, hitherto reputed tbe best, waa published at Amstertlan)

in y vols fol m 1671 A new edition in 4to i,-) at present in course

of publication, carefully edited by G. ^aum, E. Lunitz, aod E. Reuss,
at Bninxwnrk An English translation has been idsued at Edinbarcb
(D 53 vols Svo.
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CALYDON (KoAuStiv), an ancient town of .•'^^liis. 7|
miles from the sea, on the River Evenus. It was ^d ^^
have been founded by Calydon, son of ^Etolus ; to have bc»
the scene of the hunting, by Meleager end other heroes

of the famous Calydonian boar, sent by Artemis to lay

waste the fields ; and to have taken part in the Trojan war.

In historical times, it is first mentioned (391 B.C.) as iu

the possession of the Achaeans, who retained it for twenty

years, by the assistance of the Laceda;monian king Agesilaus,

notwithstanding the attacks of the Acarnanians. After

the battle of Leuctra (371 B.C.) it was restored by
Epanunondas to the .iCtolians. In the time of Pompey it

was a town of importance ; but Augustus removed its

inhabitants to Nicopolis, which he founded to commemoratb
his victory at Acliura (31 B.C.)

CALYPSO, in Grecian mythology, was a daughter of

Oceanus and Tetbys, or of Nereus, or of Atlas, and reigned

in the mythical island of Ogygia. When Ulysses was
shipwrecked on her shores, Calypso entertained the hero

with great hospitality , and by the united influence of her

love and spells, she prevailed on him to remain and share

her honours. In this manner seven years had been spen',

when Llysses was seized with an irreaistible desire to

revisit his native country. Calypso tried every expedient.

and even the promise of eternal youth, to induce the hero

to remain , and when all her efforts had proved unavailing,

and he set sad, grief at his departure occasioned her death.

(Hcsiod, T/ieotj. 359 ; Horn., Od. L 50, v. 28, vii. 254
,

Apollod I. 2, § 7.)

CAM, Dtoco, a Portuguese discoverer, of noble birth,

belonging to the latter half of the 15th century, is famous

for having carried on, under Alphouso V , the discoveries

in Western Afnca commenced by Don Henry. He sailed

round capes Goni^lvez and Catharina ; and having obtained

great influence -with the king of Congo, opened up that

country for the introduction of Christianity. On his first

voyage (14S1) he was accompanied by Martin Behem, tho

astronomer and cosmographer. Subsequently Cain pene-

trated as far as 22° S fat.

CA.MALDULIANS, Camaldunians, orCAMALDoUTEs.
an order of religious persons, founded by Romuald, aii

Italian, in the beginning of the 1 1 th century, in the desolate

waste of Camaldoli, or Campo MalJuli, on the lofty heights

of the Apennines. Their rule was that of St Benedict

.

and their houses were never erected at less than fivf leagues

from cities. The monks were divided into ccnobites and
eremites. The Camaldulians, till the close of the 1 1 th cen-

tury, were called generally Bomualdins
;
previously, Camsl-

dulian was a particular name for those of thedesert Camaldol 1

Ouido Graiidi (1671-1742), a Camaldulian monk, and
mathematician to tbe grand duke of Tuscany, published

Camaldulian Dissertations, on the origin and establishment

of this order. Pope Gregory XIII. was a Camaldulian.

CAMARLNA, an ancient city of Sicily, situated on the

south coast, near tho mouth of the Hippuris or Fiume di

C'amarana, as it is still called, about 20 miles E. of Gela

or Terranova. It was originally founded by the Syracusans

III the 6tli century BC, but was shortly afterwards destroyed

by the mother city, because it had thrown off its allegiance.

Restored in 495 B c. by Hippocrates of Gela, it was again

depopulated by Gelon, the conquerer of Syracuse, and did

not receive a permanent establishment till 461. During

the next century the mainspring o'f its political action was
usually antipathy to Syracuse, but on the Athenian invasion

it ultimately sent assistance to the beleaguered city. Tho
Carthaginians struck a severe blow at its prosperity in tbe

5th century B.C., and in 258 a large part of its inhabitants

were sold as slaves by the Roman consuls. The towTi con-

tinued to exist in the 2d century of the Christian era, and iU
site is still marked by a considerable mass of ruins. M^ itiVta
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•tia^cipA'ac, " Do not stir Kamarina," a proverb somewhat
squivaleiit to our advice to "let well alone," 13 said to have
•been originally the answer of the Delphic oracle to the

^citizens when they consulted as to the draining of a neigh-

bouring lake.

CAMBACfefiS, Jean Jacques Regis de (1753-1824),
an eminent French statesman under the first republic and
the lirst empire, was bom at Montpellier the 18th October

1753, of an old and distin^shed family. Being destined

for the profession of law, he began his studies in that

department at an early age, and waa soon recognized as one
of the ablest juris® in France. And as his legal learning

was one of the main sources of his fame, so it was his

chief means of rendering service to his country. Cam-
baciirfes w«s a decided though moderate disciple of the now
principles now everywhere diffused in France, and on the

assembhng of the States-general in 1789 was chosen as a

(second representative for the nobility of the district of

Montpellier. The right of Montpellier to send a second
noble deputy was disputed, and Cambac^r^s did not sit.

But he was a member of the National Convention in 1792.

Foreseeing the violent courses into which the Convention
should be impelled, Cainbaciires, from principle as well as

necessity, held aloof, and sought to avoul the perils and
gxcesses of the time by confining himself to the neutral

province of jurist and legislator. The trial of the king,

however, compelled him to declare huiiself. In the first

place, he maintained that the Convention was not competent
to try the king ; and when the trial had been decided on, he
insisted that all latitudi; of defence ought to be accorded to

She royal counsel. As to the sentence, he found the king
:giidty, and worthy of the punishment due to one. who had
.conspired against his country ; but moved for delay in the

sxecution of it, till peace should be restored, or the French
ffloil invaded. This moderation made CambaccSris " suspect

"

^n the eyes of the Mountain, and he confined himself more
circumspectly than ever to his proper work of revising and
codifying the new laws. ' On the downfall of Robespierre

in 17D-1, he was a leading man in the restoration of a

miklcr regime. He was sometime president of the Con-
vention, and, subsequently, president of the Committee of

Public Safety, in which capacity ho helped to the co:-clusipn

of peace with Prussia and Spaui. Under the Directory he
again fell under the suspicion of tho extreme party, and
was obliged to retire from the presidency of the Five
Hundred, to which he had been called. He took no part

in tho revolution of the 18th Brumaire (9th November
1799), which overturned tho Directory and set up the con-

sulate ; but Napoleon had such confidence in him that he
made him second consul. This confidence Cambac(5r^s

continued to ei^joy all through the consulate and the

empire. On the establishment of tho empire ho became
arch-chancellor, being life-president of the Senate, and the

right-tacd man of Napoleon in the civil administration

generally. AVhile loyal to his master, his influence was on
the whola beneficial to France. Ho took an important
part in the redaction of the Code Napoleon, tried to dis-

suade Napoleon from tho murder of the Duo d'Enghiea
and from tho disastrous campaigns .of 1812 and 1813, and
only gave in his adhesion to the act of abdication of 1814
when resistance was manifestly hopeless, while he res\\med

ofllce with leluctance during tho Hundred Days.
After the final restoration of Lodis XYHI. in 1815,

Cambac^rtis again became an object of persecution, this time
as a regicide, and was obliged to retire into Belgium.
A royal decree of 1813 restored hicn to all his civil and
political rights, but he did not again emerge from
private life. He died in 1824. Cambac^res was a great

cpntraat to most of tho leadinr; men in the stormy days of

UiO ilevolalion. He was moderata in his opinions and in

his .advocacy of them ; he Bad a clear, penetrating and
luminous understanding ; and was a great master of sena-

torial eloquence. He had been created duke of I'arma m
1803, and by this name is sometimes known in history.

CAMBALUC is the name by which, under sundry
modifications, the roy.-il city of the Great Khan became
known to Europe during the Middle Ages, that city being

in fact tho same that we now know as Peking. The word
itself represents the Mongol Kctan-Balijh, " the city of the

khan," or emperor, the title by which Peking contmues,
more or less, to be known to the Mongols and other

northern Asiatics.

A city occupying approximately the same site had been
the capital of one of the principalities into which China
was divided some centuries before the Christian era ; and
during the reigns of the two Tartar dynasties that imme-
diately preceded the Mongols in Northern China, viz., that

of the Khitans, and of the Kin. or " Golden " khans, it had
been one of their royal residences. Under the names of

Yenking, which it received from the Khitan,and of Chungtu,
which It had from the Kin, it holds a conspicuous place m
the wars of Chinghiz Khan against the latter djmasty.

He captured it in 1215, but it was not till 1264 that it was
adopted as the imperial residence in heu of Kara Korum
in the Mongol steppes, by his grandson Kublai. The
latter selected a position a few hundred yards to the N.E.
of the old city of Chungtu or Yenking, where he founded
the new city of Ta-lu (" great capital "), called by the Mon-
gols Taidu or Dattu, but also Kaan-biUujh ; and from this

time dates the use of the latter name as apphed to this site.

The new city formed a rectangle, enclosed by a colossal

mud-rampart, the longer sides of which ran nonh and

south. These were each about 5J English miles in length,

the shorter sides 3j, so that the circuit was upwards of IS

miles. The palace of the khan, with its gardens and lake,

itself formed an inner inclosure fronting the south. There

were eleven city gates, viz., three on the south side, always

the formal front with the Tartars, and two on each of the

other sides ; and the streets ran wide and straight fruin

gate to gate (except, of course, where interrupted by the

palace-walls), forming an oblong chess-board plan.

Tatu continued to. be the residence of the emperors till

the fall of the Mongol power (1368). The native dynasiy

(Ming) which supplanted them estabh'shed their residi.-uca

at Nan-kmg ("South-Court"), but this proved so incon-

venient that the second sovereign of the dynasty reoccupied

Tatu, giving it then, for the first time, the name of Pi-king

(" North-Court "). This was the name in common use

when the Jesuits entered China towards the end of the

16th century, and began to send home accurate information

about China. But it is not so now ; the names in ordinary

use being King-ch^ng or Ktng-tu, both signifying " capital."

The restoration of Cambaluc was commenced in 140!).

The size of the city was diminished by the retrenchment

of nearly one-third at the northern end, which brought thu

enceinte more nearly to a square form. And this constitutes

tho modern (so-called) " Tartar city " of Peking, the aoum
front of which is identical with the south front of the city

of Kublai. The walls were completed in 1437. Population

gathered about the southern front, probably using the

maleiial.-of the old city of Yenking, and the excrescence so

formed was, in 1544) enclosed by a wall, and called the
" outer city." It is the same that is usually called by
Europeans " the Chinese city." The ruins of the retrenched

northern portion of Kublai's great rampart are still pro-

minent along their whole extent^ao that there is no room
fur question as to the position or true dimensions of tlio

Cambaluc of the Middle Ages ; and it is most probabk^,

indeed it is almost a necessity, that the present paluo.

stands on the lines of Kublai's palace.
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The city, under the ~;rame ol ^oairibifluc, was constit\ited

into an arcbiepiscopal see by Pope Clement V. iii 1307, in

favour of the missionary Franciscan John of MoDtecorvino
;

but though some successors were nominated it seems

probable that no second aielropolitan ever ;ictuallv occupied

the seat.

Maps of the 1 6th and 1 7th centuries oltensliowCamDaluc

in an imaginary region to the north of China, a part of the

misconception that has prevailed regarding Cathay (sec

CniNA). The name is often in popular literature written

Cambalu, and is by Longfellow accented in verse Cdrnhdhi

P.iit this spelling originates in an accidental error in

Rimusio'a Italian version, which, till lately, was the chief

channel through which Marco Polo's book was jjopularly

known. The original (Fiench) MSS all agree with the

etymology in calling it Cambaluc. which should be accented

CamlnUnc. .'{n. Y.)

CAMBAY, or Kamdav, a town or VV'eslcrn India, in

Guzerat, or the northern division of tho province of Bombay,

and forming the capital of the native state of tho same

name, whic& has an area of about 350 square miles, and a

population of about 175,000, It is situated on the River

.Mahi, at the upper part of the Gulf of Cambay, 230 miles

N of Bombay, in 'ii" 18' N. lat. and 72° 39' E. long. It

is supposed to be the Camuues of Pttilemy, and was formerly

a very flourishing city, the seat of an extensive trade, and

cfclelirated for its manufactures of silk, chintz, and gold

stutis ; but owing principafly to the gradually increasing

ditliculty of access by water, its commerce has long since

fallen away, and tho towo has become poor and dilapidated.

The tides rise upwards of 30 feet, and at high water ships

anchor near the town. The trade is chiefly confined

to the export of cotton. The town is celebrated for its

agates and carnelians, which are wrought into a variety of

trinkets of reputation principally in China. The houses in

many instances are built of stone (a circumstance wirich

indicates the former wealth of the city, as the material had

to bo brought from a very considerable distance); and a

brick wall, three miles in circumference, surrounds the town,

eiiclosmg four large reservoirs of good water and three

bazaars. To the southeast there are very extensive ruins

el subterranean temples and other buildings half-buried in

the sand by which the ancient town was overwhelmed.

These temple-s belong to the Jains, and contain two massive

statues of their deities, the one black, the other white. The
principal one, as the inscrii)tion intimates, is Pariswanalh,

or Par.'wanatha, carved iu the reign of the Emperor Akbar
;

the black ori;>ha3 the date of 105 1 inscribed. It is

supposed that Cambay about the 5th century was the

cipital of the Hindu emperors of Western India. In 17S0
It was taken possession of by the army of General Goddard,
w.is restoretl to the Mahrattas in 1783, and was afterwards

ceded to the British by the Peishwa under the treaty of

1803. The nawab. who is one of the 153 feudatory princes

of British India by Sunnud or patent, pays X5876 of

annual tribute to the viceroy of India from bis revenue of

£35,000. His military establishment consists of SOO horse

and foot, who are employed indiscriminately in revenue,

police, and miscellaneous duties ; and a few pieces of

ordnance complete his resources.

The GcLF OF Cambay, which is shallow and abounds in

shoals and sandbanks, penetrates the coast of India for

about 80 miles. It is supposed that the depth of water

in this gulf has been decreasing for more than two cen

turies past. The tides, which are very high, i-un into it

with amazing velocity, but at low water the bottqm is left

nearly dry for some distance below the latitude of the town
of Cambay. It is, however, an important inlet, being the

channel by which the valuable produce of central Guzerat
and th" British districts of Ahthedabad and Broach ia

exported; but the railway trom Eoiiifay lo IJaroda aiio

Ahmedabad, near Cambay, is gradually attracting the trade

to Itself. The gulf extends between 21" and 22° 10' N,
lat, and 71° 50' and 72° 40' E. long.

CAMBERT, Robert (1G28-1C77), the earliest composei
of French operas, was born at Paris in 1628, His master

for the clavecin, and probably also for composition, was
Cliambounieres. He was organist of the 'church of St

Honors, and also held the office of musical Buperintendent

to Queen Anne of Austria, mother of Louis XIV. His

earlier works, the words of which were furnished by
the Abbs Perrin, continued to be performed before the

court at Vincennes, till the death of his patron Cardinal

.^la^arin. Displeased at his subsequent neglect, and
jealous of the favour shown to Lulli, who was musical

superintendent to the king, he went, in 1673, to London,
where he was appointed soon after his arrival master of the

band to Charles 11. One at least of his operas, J'omone,

was performed in London under his direction, but it did

not suit the popular taste. His jirincipal operatic pieces

were entitled Ariadne ou les Atnours de Bacchus, Pomone,

and Les Peiiies et les Plaisirs de I'Amour. Cambert died

in London about 1077.

CAMBODIA, more properly Camcoja, or Kamboja, a
very ancient kingdom of South-eastern Asia, still subsisting

in decay. As now limited the territory of Camboja forms

a rough parallelogram, consisting in large part of alluvial

plain, lying athwart the lower course of the Mekong or

Great Camboja River, just above the Delta. The greatest

length of the territory runs from W. to E., covering a

little more than 3|° of longitude, vii;., from about 103°

E. long, to lOO"* 40'. The mean breadth from S. to N. is a

little over 2° of latitude, extending on the western coast

from 10° 30' N. lat. to 11° 45', and on the little known
eastern frontier from about 11° 35' to 13° 40'. On tho

N. it is bounded by provinces which the Siamese have

wrested from Camboja
;
Qn the E. by Cochin-Cljinese

territory ; on the S. by the Delta Provinces 6rst taken by
CochinChina from Camboja, and then by the French from
Cochin China ; on the W. by the Gulf of Siani, along

which it extends for 200 miles, now its only seaboard.

Both the ethnology and tho early history of Camboja
partake of the ob.scurity that hangs over Indo-China

generally. But traditions of the ancient grandeur of the

kingdom are borne out by the recent exploration of

numerous architectural remains of extraordinary extent and
magnificence within its former limits. Soi^ie important

notices arc found in Chinese annals, and mgre information

is to be expected when numerous existipg insoriptionB

shall havo been successfully interpreted.

The namo given by tho people of Camboja to their own
race is Khmer, a name which was known and used by
early Arab voyagers and geographers under the form
Kdmdr, and noted by them as a country.; famous for

aloes-wood; it has, however, been imbroiled>'ln much
confusion both by them and by their commentators.

There is a persistent and apparently well-founded tradition

among the Khmiir, that before their own immigration, as

they say from the north, the Tsiam or Champa race

were in possession of the soil, whilst the Khm(Sr themselves

seem to have preceded the descent of the Thai race, to

which the people of Siam and Leos belong.

Local written legends again appear to speak of two
early immigrations from Gangetic India. We know that

the Pali-Buddhistical annals of Ceylon record that at the

conclusion of the third great synod of the Buddhist

church, held at Palibothra, in the year 302 after Buddha
(corresponding, according to ordinary Ccyloncse reckoning,

to 241 B.C., but as corrected by Professor Max Miiller to

175 B.C.), a mi.'i.sion was despatched to the region of
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SiXvama-Bhumi—i.e., Aurea-Regio or Chryse ; and t'nis

record may have been the real basis of the earlier Cambojan
tradition. But it must not be forgotten that in Ptolemy's

map of the Indo-Chinese coast are found many Sanskrit

names, indicating the existence of Hindu settlements at least

83 early as the 1st century of our era. The name of

ICamboJa, though in later days we find it subjected to

fantastic charade-making after the Chinese fashion of

etymology,' appears to be simply the transfer of a name
famous in old Indian literature as that of a race and region

on the N.W. of the Panjab, in or near the present Chitral.

Such transfers were common, and many survive in Indo-

Chinese use or memory to this day.-

It is a singular circumstance that some of the Cambojan
legends collected by Bastian—indications of which were
also recorded by missionaries two centuries ago—bring the

second Indian immigration from a western region called

Rom or Roma-visei. This will be noticed again. *
Like other Indo-Chinese states Camboja possesses written

annals ; but these do not commence till 134C a.d. Hence
they only take up the history of the kingdom when its

power, and perhaps its civilization, were already past their

climax.

From the Chinese annals older information is obtained.

These mention, under the name of Fu-nan, and as early as

the 1 2th century B.C., a kingdom embracing what afterwards

became Camboja ; and the Emperor Hiao-wuti of the Ilau

dynasty is alleged to have made Funan tributary, along

with adjoining countries, ci7-ca 1 25 B.C. Some two centuries

later the same annals place an immigration under a foreign

prince, who became the founder of a dynasty, and is perliaps

to be identified with the Indian leader of the native legends.

The 'ourth king of this dynasty—say in the latter part of

the 2d century—makes extensive conquests over the

adjoining kingdoms and coasts, and takes the name of Ta-

wang (" great king"), probably a translation of the Indian

title Mnhd-rAja, which reappears some centuries later in

Arab narratives as that of the King of the Isles. It is

alleged, too, at this time, that the people of Ta-tsin, i.e.,

of the Roman empire, including Western Asia, frequented

the ports of Funan for trade. This circumstance is highly

probable when we consider that Ptolemy attests such

voyages as having been made at least occasionally, in the

Istor 2d century, whilst the Arab narratives show that they

were habituaCin the 9th.

Cambojan legend, like that of nearly all the Indo-Chinese

countries, couples the introduction of Buddhism (perhaps

rather its re-introduction) with the name of Buddhaghosha.
However that may be, it is about the 1 00(5th year of Buddha
{i.e., according to the ordinary calculation 457 a.d.), and
near the date usually assigned to Buddhaghosha, that tbe

traditions place a great king, Phulamma Surivong, i.e.,

Padma Suryavansi ; and it is at this epoch of the 5tli and
6th centuries that Oarnier is inclined to place the great

kings, who were the founders of the older architectural

monuments. Fergusson would place these several centuries

later, but the whole subject of their chronology is as yet

too obscure. From about this time the kingdom is known
in Chinese records as Chinla, and to those days of splendour
may be referred an old Chinese proverbial saying, " Rich
as Chinla." It appears long to have ruled over the valley

of the Menam (since the 14 th century the seat of Siamese
'm ^^—___^_^^^^^^„___^__^_^__^___

* The syllables of Kamhoja liavebeen tortured by tbe later natives

to me-tn " born of the waters," " race of Kani (Khmer)," nml what not.

The modem Chinese have corrupted Kamboja through A'nn-phu-chi
iii'm Timg-po-chai, probably to meet some fancy of a .simihir kind.
' * The occurrence of the name Can'biyja on one of the rrpliclic of the

Inscriptions of Asoka, in connection with the names of regions in the

BXtremo south of India, has lately raised a question whether the Indo-

vlUBeu Cusboja did not even then exist.

monarchy), and perhaps at one time to the shores of the
Bay of Bengal. In the reign of Prakrama Dahu of Ceylon
(1155 a.d.) we hear, in the annals of that island, of his
intercourse v/ith Camboja (Jour. As. Soc. Bengal, voL
xU. p. 198).

A very remarkable account of Chinla or Camboja, by an
envoy sent from Peking shortly after the death of Kublat
Khan (viz., in 1295-1297), has been translated by Abel-
R(5musat, and affords us a strange peep into the midst of a
civilization now in the profoundest decay. The accuracy
of his details regarding topography and surviving monu-
ments of architecture attests the writer's truthfulness. The
court and capital are described as very splendid, whilst
(as in all Indo-Chinese countries) some trails of the deepest
barbarism in manners show themselves. The kingdom
possessed many fortified cities ; but its power was already
in decline, ior it had not long before suffered from one of

those invasions of the Thai which have ever since been
wearing it away. Again and again such invasions and
temporary occupation were repeated, especially after the

foundation of the Siamese monarchy by another branch of

the Thai in 1350.

The Portuguese found their way to Camboja not long
after the conquest of Malacca, and the kingdom still

retained a good deal of the shell of its old splendour. Yet
its native force appears by this time to have been in reality

almost burnt out ; and towards the end of the 1 0th century
the land swarmed with foreign adventurers, both European
and Asiatic, among the latter of whom Japanese were
prominent. At the instigation of some pf these adven-
turers we find the Spanish authorities at Manilla (1594-
1598) engaging in " fillibustering " expeditions to Camboja,
with little result. Somewhat later the Portuguese had
factories in the country, and then the Dutch (1635).
Notices of English trade with Camboja appear as early aa

1610. In 1G41 Gerard van Wusthoff of the Dutch factory

conducted a remarkable expedition up the Great River to

Vicnchang, the capital of one of the Laos states, about
1000 miles from the sea,—a feat never repeated till the

French mission of 1866-68. In 1643 Mynheer Regemortis,

envoy from Batavia, with all the Europeans of the factory,

on his way to court, were assassinated under Portuguese
instigation, and this put a discreditable and too charac-

teristic end to the official relations of Europeans with
Camboja. The English established a factory at Pulo
Condore, a group of islands off the coast of the Cambojan
delta in 1702, but this also came to a speedy end in the

massacre of its members by the Macassar sepoys of the

garrison. The first missionary who entered Camboja was
Caspar da Cruz, a Dominican, in 1555. He has left some
curious particulars which are given by Purchas.

Camboja continued to be ground between the two mill-

stones of Siam and the now rising kingdom of Cochin-
China. The former about 1690.annexcd large tracts on
the N.W., augmented a century later, and again in

1810-12, by seizures which embraced the districts adjoin-

ing the Great Lake, at the very heart of the old monarchy ;

the latter in the middle of the last century absorbed the

whole of the Delta; and Camboja was thus reduced to its

present narrow limits. In 1846 a king was enthroned

under the joint investiture of Siam and Cochin-China.

The French invasion of the Anamite provinces in the Delta

took place in 1859, and these were formally ceded in 1862.

Meantime Camboja seemed about to be fin.illy swallowed

up by Siam. It was manifest, however, that the prospects

of the new French possession would be materially restricted

if all above the Delta were Siamese ; and France began to

cUiim the character of protector of Camboja. In 1864 the

king, Morodam, was solemnly crowned in the presence of

a French and of a Siamese representative ; and a treat/ vas
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concluded, placing the kingdom formally under joint

protection of those two powers, bat practically of France.

The presence of a Siamese resident at the court ceased

;

and thus a reprieve at least was given to this ancient

monarchy.

Capitals and Seaports.—The ancient capital of Camboja
in its splendour was Angkor, of which we shall speak beloWj

abandoned in consequence of its exposure to Siamese

aggression in 1388, but briefly reoccupied in 1437. In

1388 the court moved to Basan or Boribun, on the S.W.
shore of the lake, and a few years later to P'ltompenk,

torriiptly in some books called Calompe, at the confluence

of the outlet of the Great Lake with the Mekong. This

appears to be the place named by some of the old writers

Chordamuco. About 1528 it was established at Lovek

(called by Valentijn Eauwek), near the west side of the

issue from the lake-; then at Puntenang or Pontaipret

opposite Lovek. f.,dong, a few miles north of the con-

fluence, became the capital in 1739, and so continued down
to 1S6G, when it was again transferred to P'nompenh. The
chief port of foreign trade in the 17th century was Potai-

mat, called by foreigners Ponteamas, replaced afterwards

by Kangkao or Alien on the same bay. But both were in

the territory taken by the Cochin-Chinese, and now French.

Since the annexations by Siara and Anam Camboja has

only one port, Kdmpot. The trade is chiefly in Chinese

hands. Between this and the rich alluvial tract round the

capitals a high range of hills has to be passed, but there is

a cart road the whole way to P'nompenh.

Chief Geographical Features.—The great river Mekong,

Tcnown also as the Camboja River, a name bestowed when
its delta yet belonged to Camboja, flows through the

existing territory for about 250 miles, from N.E to S.W.
This river as a whole will be better dealt with elsewhere (see

.Mekong). The nest main feature of the present limited

territory is the " Great Lake," as it is called by the Cochin-

Chinese (Bienkoa), or " Freshwater Lake " of the Cambojans

( Tali-Sab),—by the Malays styled the Lake of Sri Kama.
This lake is of the nature of those sheets of water which in

Bengal are called jhils, viz., a shallow depression in nn

alluvial plain, retaining a part of the annual overflow of

the rivers throughout the year, and hence subject to great

variations in depth and extent In the rains it is said to

have a length of about 100 miles (N.W. to S.E.) with a

breadth of one-third as much. Its average depth in the

dry season is only 4 feet. Tho fj'dong Uiver, communicat-
ing between the lake and the Mekong, fills a channel of

great breadth. Its waters change their direction half-yearly,

from June to December filling the lake from the Mekong, and
from December to Juno draining the lake into tho Mekong.
The lake is an object of superstitious regard to the people,

and the fishery therein is the most important event in their

annual life. It is carried on in the dry season, during

which time extensive pile-villages are erected in the lake;

where tho drying and salting of the fish is carried on.

Tho dried fish is exported largely to Cochln-China, as well

as live fish in cages. Much also is converted into oil.

Natural Productions and Exports.—The elep/ianC may
bo regarded as the characteristic animal of Camboja. Wild
herds are numerous, and frequent the shores of the lake

in the dry season. The tamed animals are by no means
so woU trained as in India, but they are the chief beasts

of burden, and a few years ago did not cost more than
£10 or XI 2. The rhinoceros also abounds (the species we
do not find stated) about the foot of the mountains north
of the lake. Strong and handsome potties are bred, much
in demand at Bangkok. Among wild animals there are

Raid to be three species of wild cattle.

The Chinese envoy of 1295-97 mentions among Cam-
bojan exports rhinoceros' horns, gamboge, cardamoms, and

eagle-wood ; and these are still among the most characteristic

Though the gum called gamboge derives its name from
Camboja, and is chiefly supplied by that country, the tree

iGarcinia Morella) does not appear to have been seen in

its native localities by any botanist. Dr Thorel, of the
French expedition, indicates its habitat as in the N.W. of
the old Caiubojan territory, about Korat, now subject to

Slam. The cardamoms (Amomum villosum, Louveiro) aro
produced in the mountains not far from the lake. Eagle-
wood (or Aloes-wood) appears to be the result of disease,"

forming internal cavities in the soft white wood of Aqiti-

laria agallocha, and is obtained by splitting the tree,-- its

probable existence in any tree being recognized by indica-

tions known to the collectors. It is now found chiefly

near the coast of the Gulf of Slam, about Chantlbun (now
Siamese), and is said to be common in the islaud of Kotran,'

or Phukok, off Kampot. The names eagle-wood, agUa, itc,

are corruptions from the Sanskrit Aguru, and have nothing
to do with eagles.

Other vegetable products are nutmeg, liquorice, caout-

chouc and gutta-percha, tobacco, sapan-wood, pepper, rice,

cotton, itc, with benzoin from the -Upper Mekong. Addi-
tional exports of sorts are hides and horns, tortolse-she'l,

lac, ivory, and dried elephant flesh. Iron of excellent quality

is smelted and wrought by some of the hill tribes.

People, Government, and Language.—Of the numerous
wild, or we should rather say illiterate, tribes on the

borders of the Cambojan plain, and still imperfectly known,
we cannot speak in our limited space. The Cambojans
proper, or Khmer, differ much from both Siamese and
Cochin-Chinese. They are described as tall, well and
strongly made, showing less of Mongoloid feature than any
of the better known nations of Indo-China

;
good-natured

but apathetic, and leaving all the trouble and gains of trade

to Chinese, Anamites, and Malays. Their religion is Bud-
dhism of the usual Indo Chinese type. But like the other

races of that region they call in the devil-dancing medicine-

man in illness. They cut the hair short, leaving a toptuft,

and wear the languti, or loin-cloth, tucked between tho

legs, using that Hindu name for it.

There are some 2000 Roman Catholic Christiarts in the

country, and some considerable number of Malay and Tslam
Mahometans. The Malays are chiefly on the coast, and
claim to be very ancient settlers.

The government is an absolute monarchy, after the usual

Indo-Chinese kind, with a second king or caasar, the ynva-

r&Ja of ancient India, known by a corruption of that tltla I

The language is placed by the late Mr Logan in his " Mon
Anam " class. But it appears to difl"er materially from the

Anami te, as well as from other purely monosyllabic languages

of IndoChlna. These, like the Chinese, employ a variety

of so called tones, or inflexions of voice, by which dlfl"erent

meanings of the same monosyllable are discriminated,— the

Anamite having six such tones. The Cambojan is without

these, being spoken, as a missionary expresses it, recto tono.

The numeration is stated by Gamier to present traces of a

quinary system, but the vocabulary which he gives hardly

confirms this. The letters are an ornamental form of the

Pali, which has been the foundation of all the Indo-Chinese

alphabets. An older form, illegible to the modern priests,

is used in the inscriptions.

Architectural Antiquities. - As already indicated, these

are of the highest importance and interest. They are

found in some forty or more known localities, and some
as far north as Suren in the Korat district, now Siamese
(14° 47' N. lat.) Indeed the most important remains are

all in what is now Siamese territory, north of tho Great

Lake. The remains embrace walled cities of large extent

;

palaces and temples, stupendous in scale and rich in design,

and often most elaborately decorated with long galleries of
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Bwned bas-reliefs ; artificial lakes enclosed by walis of cut

stone ; stone bridges of extraordinary design and excellent

execution; elaborate embanked higUways across the alluvial

flats, (ic. Were it possible to reconcile the geography,

they would almost justify the extravagant fictions of

Mendez Pinto regarding the palaces and temples of Timplan

and Timagogo.

About fifteen miles north of the lake, buried in forest,

'is the ancient capital, commonly called Angkor or Nakhon

(both corruptions of the Indian Nayara) Thorn, or " the-

Great City," the proper old name of which was lutlwipata-

hiri, i.e., Indraprasthapuri, after the capital o{ the Pandus

in the ancient India of the Mahibharat. Mouhot and

Thomson have by some misapprehension greatly exaggerated

its sko ; but its Trails do in fact form a quadrangle of

nearly 8^ miles in circuit and 30 feet in height, surrounded

by a very wide ditch. There are five ^ates (two on the

east), of very grandiose though fantastic architecture.

About five miles south of tte city is the great temple

called Nakhon Wat, i.e., " the city monastery," one of the

most extraordinary architectural relics in the world.

This also is enclosed by a quadrangular wall of 38G0

yards in compass, outside of which is a wide ditch. We
cannot attempt to describe this edifice with its corridors,

sculpt'ires, and towers rising to 180 feet and upwards.

Much in the detad is Indian ; much that is but obscurely

traced as yet in India connects itself with other remains in

Indo-Cbina and in Java ; much again is unique. One
remarkable point is the Roman-Doric character of the

enriched pilasters Which form a feature frequently recurring
;

this, too, has parallel's, though not quite so striking, in

Ceylon and iii mediaeval Burmese remains.

Some remarkable features of the Camboja monuments are

distinctly mentioned in tlie Chinese mediieval narrative,

but there is apparently no notice of the Nakhon Wat. If

force is to be attached to this omission, it will indicate the

date of that building as between 129G and 1352, the date

of the first great Siaipese invasion. We are not yet in a

position to say with certainty to what worship they were

dedicated, though inclining to the view of Gamier, who

regards them as belonging to Buddhism, the still existing

worship of the natioii ; and some of the temples are certainly

Buddhist. Mr Fergusson dissents, and regards the great

temples as monuments of serpent^worship,—though admit-

ting doubt.

Though the existence"* of these remarkable ruins had

been quite forgotten till what may be called their redis-

covery, of which the first distinct account was given by M.

Mouhot in 1859, they had been known to some of the

torly, Jesuit missionaries, who speak of their " discovery in

1570");- and ft notice of them from such a source will be

found> Jji ZiedlDr's Universal Lexicon under " Cambqdscha "

(1733)?:, Ffithar Eibadeneyra (1601) says a legend ascribed

tha erection to Alexander the Great. Tbis must hAve

originated with the Malays, among whom Iskandar and
the " Alexander Saga " were familiar and popular. And to

the Bame communication may perhaps be due that strange

introduction of Rome into the legendary history. This

would then be Rome in its Mussulman sense,

—

RO,m—i.e.,

Greece or Turkey.

See Gamier, Voyage d' Exploration en Irjio-Chine, Paris ; CorUim-

bert et de Rosny, Tableau de la Cochiv-Chine, Paris 1862 ; Bastian,

Reise, ii. and iv. ; Moubot's Travels, 1864 ; The Philippine Islands,

kc, by Aiitonia do Morga, Hakluyt Soc. 1868 ; Camliodui and its

Races, hy G. Thomson ; Antiquities of Cambodia, hy J. Thomson ;

Fergnsson'a Hist, of Architecture, vol. ii., and Tree and Serpent

IVorship ; Cra\d"urd*3 Mission to Siam and Cochin-China ; Abel-

K^nuiaat, A^oiit). Melanges Asiat. vol. i. 100; Calendq^r of Stale-Papers,

East Indies, 1862 ; Purchas, vol. iii., Jtc, (H. Y.)

CAMBORNE, a small town iu the cou.ity of Cornwall,

about 13 miles by rail S.W. of Truro. It is a neatly built

place, and stands in the immediate neighbourhood of some
of tha most productive tin and copper mines in the county,

which afford employment to most of the inhabitants. It

has a handsome parish church, in the later Gothic style,

restored -in 1SC2. Population in 1871, 7757.

CAM BRAY, in German Kamerik, or Kaiiibryk, a
fortified town of France, in the department of Nord
situated on the right bank of the Scheldt, 32 miles S of

LUle, in 50' 10' N. lat. and 3' 14' E. long. It is well

built, contains a large number of ancient gabled houses,'

and is surrounded by strong walls flanked with round

towers. The principal building is the Cathedral of St
Sepidchre, occupying the site of an earber structure, which
was greatly damaged during the French Revolution, and
sufi'ered still more severely from a conflagration in 1659.

It still contains a monument bj David to the memory of

F^nelon, but the tomb in which the archbishop was buried

was broken open in 1793, and his coffin melted into

bullets. Of the old archiepiscopa! palace the only thing

left is a Renaissance portal ; and the archbishop now has

his residence in what was formerly the convent of the

Benedictines. Besides these maybe mentioned the church

of St Gery, and the belfry of St Martin ; the town-house,

dating from 1873; the citadel ; and the public library,

containing upwards of 35,000 volumes, in what was formerly

the church of the hospital of St John. Cambray is the

chief town of an arrop"''ssement, and has judicial and
commercial tribunals ( jc first instance. A college, two
theological seminaries, a medical school, and a school of

design are its cliief educational establishments ; it has also

various learned societies. The town has long been famous
for its manufacture of fine mu.slin, to which it gave the name
Cambric ; and it also contains manufactories of cotton

cloth, lace, and thread, as well as sugar-factories, oil re-

fineries, distilleries, breweries, and other industrial establish-

ments. Its trade consists of grain, wine, hemp, hops,

cattle, butter, and coal. The Scheldt begins to be navigable

at the town, and communicates with St Quenlin by means
of a canal. Population in 1872, 22,897.

Carabray is tbe ancient Nervian town of Camaraeum, wliich is first

mentioned in the Antonine Itinerary. Id tbe Bth century it was
the capital of tJie Frankish kin? Ragnacbar. Fortified by Charle-

magne, it was captured and pillaged by the Normans in 870, and
unsuccessfully besieged by the Hungarians in 953. During tbe lOtli,

11th, and 12lh centuries it was the scene of frequent bostilitie«

between the bishop and bis supporteis on tbe one hand and the

citizens on the other ; but the latter ultimately effected tbcir inde.

pendence. In 1478 Louis .X! . who bad obtained possession of the

town on the death of the last duke of Rurgiindv, banded it over to

the emperor, and in tbe 16t}i century- Charles the Fifth caused it tc

be fortified with a strong citadel, for the erection of which the castles

of Cavillers, Escaudoeuvres, and raanyotbers were demolished. From
that date to tbe peace of Niraeguen, which assigned it to France, it

frequently passeu from hand to hand by capture or treaty. In 1793

it was besieged in vain by the Austrians. The League of Cambray,
is the name given to the alliance of Pope Julius II., Louis .\1I.,'.

Maximilian I., and Ferdinand the Catholic against the Venetians ia'

1508 ; and the Peace of Cambray, or as it is also called, the Ladies*"

Peace, was concluded in the town by Louise of Savoy, mother of

Francis I., and Margaret of Austria, aunt of Charles V., in name of

these monarchs. The bisliopric of Cambray dates from the Bth cen-

tury, and it was erected in 1559 into an archbishopric, which con-

tinued till the Revolution, and has since been restored. The bishops

received the title of count from the Emperor Henry 1., afld in 1510

were raised to the dignity of dukes, tboir territory including, bcsidci

tbe town itself, the district called Cainbresis.

CAMBRIDGE, County of, one of the smaller English

counties, belonging to the South Midland division of

England, is about 45 miles in length and 30 in breadth.

It comprises 17 hundreds, and the boroughs of Cambridge

and Wisbeach. There are in the county, which is embraced

within the diocese of Ely, 172 parishes and townships, be-

sides parts of parishes. It contains, according to the census

of 1871, 52-t,926 statute acres. It is divided by the old

course of the River Ouse info Cambridge proper aud tbe

I
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Isle of Ely. Until the year 1857 the Isle of Ely was

practically a county palatine, like the county palatine of

Chester and the bishopric of Durham, a distinct enclosure

within the county. The liberty of the Isle of Ely has its

court of quarter sessions, a separate commission of the peace,

and its own county rate. The county, which is purely agri-

cultural, and for the most part arable, presents a vast land

expanse, with little that is picturesque and with no claims

to fine scenery, but imposing to the summer tounst by the

frequent pollarded watercourses, the heavy crops of grain,

and the immense, dome of sky.

Cambridgeshire evidently oijice formed part of the country

of the Iceni. The Icenhilde, always a British way, and

never a via strata, was most probably derived from the

same root. The country is nch in Roman roads and other

j"emains, and some of the Roman roads were doubtless

formed on old British tracks. (For the ancient roads con-

sult Professor Babiugton's Muuoijraiih.) Cambridgeshire

became a dependency of the kingdom of East Anglia. It

was included in the Danelagh, though how far it was

colonized by Northmen is uncertain. According to Henry

of Huntingdon, in the war against the Danes, when the

English fled the men of Cambridgeshire resisted most

manfully. During the period of the Conquest, the siege

and capture of the Isle of Ely is the most lemarkable

event , the sea country was the last that yielded to the

Conqueror, and the half-legendary Hereward is the last

English hero of the conflict. In the time of Stephen,

in the time of John, and in the time of the Barons'

I

War in the reign of Henry III., the Isle of Ely 'emerges

repeatedly into notice. The splendid foundations of

Etheldreda and her sister, with the> rising colleges of the

university of Cambridge, drew pilgrims to the district from

aU parts of the country. In the Civil War Cambridgeshire

belonged to the associated counties, and had no actual

share in the conflict. Cromwell possessed a considerable

estate in the Isle of Ely, and lived in the rectory house of

Ely till elected member fur Cambridge. He became
governor of Ely, and his son Henry died in the neighbour-

hood (Carlyle's Cromwell). King Charles, after his seizure

at Holdenby, was brought to Childerly near Cambridge,

and was taken thence to Newmatket, near which the

Parhamentary army was encamped under Fairfax and

Cromwell.

Ihe drainage of the Cambridgeshire fens forms one of the

most remarkable chapters of the mdustrial history of the

country. AU the northern portion of the county, at the

junction of the counties of Lincoln, Huntingdon, Cam-
bridge, and Norfolk, is part of the vast district known as

the Great Level of the Fens. A large province of 680,000
acres of the richest land in England has been reclaimed

from the sea and preserved by continual watchfulness, as

completely as Ls the case in the opposite kingdom of

Holland. The great works which have reclaimed the land

were mainly due to Cornelius Vermuyden, the Dutchman,
knighted by Charles I., and the Dutch and Flemings he
employed, and in more recent times to James Rennie, the

eminent engineer. The chief promoters were five successive

earls of Bedford, who have given their name to the great

Bedford Level From the earliest times, however, there

had been conflicts between the encroaching waters and the

inhabitants of the invaded shores. The Romans, who left

few great works unattempted, reclaimed much of the rich'

eilt and soil deposited on the shores of the Wash, and con-

structed t.-<e immense drainage work known as the Carr
-(Fen) Dyke. They also carried causeways over the fen

country. Much of the Roman work seems to have lapsed

into the " great dismal swamp," caused by the silting up of

the outfalls of rivers, and the mingling of the tides with

Ude upland waters. The submerged territory seems

originally to have been rich meadow and forest land, and
it receives the river deposits of soil from eight couflties,

the causes of the great and abiding fertility. All this

region then formed an immense estuary, the Wash, or
rather a large lake, Communicating by shifting channels
with the sea. The more elevated grounds were called

islands, whose isolation sometimes invited the founders
of reUgious edifices, and sometimes those without the pale

of the law. The whole country from Cambridge to
Lincoln was a morass abounding with fish and fowl, and
all the scattered habitations of the fenmen were liable to be
swept away by sudden storms.

The monasteries and the bishops of Ely did good work
in the reclamation of lands. Morton's Leam was a canal

made by Bishop Morton of forty miles from Peterborough

to the sea, which drained the North l/cvel. After the

dissolution of the monasteries the work fell into abeyance
until renewed by Cornelius Vermuyden. The fenmen
vehemently opposed his plans, and Oliver Cromwell, the

member for Cambridge, put himself at their head and
succeeded in stopping all the operations. ^Mien he becamd
protector, however, he sanctioned Vermuyden's plans, and
Scotch prisoners taken at Dunbar, and Dutch prisoners

taken by Blake in his victory over Van Tromp, were

employed as the workers. Much valuable land was
reclaimed, and the fen country altogether improved.

There remained, however, very much to be done. Ver-

muyden's system was exclusively Dutch ; and while

perfectly suited to Holland it did not meet all the

necessities of East Anglia. He confined his attention

almost exclusively to the inland draining and embank-
ments, and did not provide sufficient out-let for the waters

themselves into the sea. So late as 1810 there ivere

districts in which people reaped their harvest, and gathered

their orchard fruits, and went to church, in boats. Rennie

pointed out the true scientific principle that a thorough

drainage could only be efl'ected by cutting down the

outfalls to low water at spring tides, and so facilitating the

escape of the waters. He projected a great system of

drainage and provided a moreeflTectual outfall of the Ouse
into the Wash. His work was improved and extended by
Telford.

Throughout the present century great improvements of

all kinds have been carried on. The surplus waters wero

formerly pumped into the rivers and canals by windmills;

but this could not be counted on as an invariable force,

and steam-mills are generally substituted. Dykes, cause-

ways, sluices, and drains were now cut in every directioa.

All the rivers of Cambridgeshire which formerly found

their outlet at Wisbeach, before the channel was choked

up, now mainly by cuts and straightenings, have forsakci.

their old beds and are poured into the sea by artificial

streams, like the Bedford rivers into the German Ocean.

It will be interesting to enumerate the original oourses

of the streams ; it is not always easy to decipher the

natural channels. The chief rivers are the Nene and the

Ouse, with its tributary streams. The Nene on arriving at

Peterborough turned to the right, and making a circuit cf

several meres passed by March to Wisbeach. It is now
made to flow into three channels. One arm is the Cats-

water or Shire Drain, which meets Morton Leam »nd flows

into the Wash ; the second arm is Whittlesey Dyke, or the

old Nene river ; the third is Morton's Leam. Tho Greal

Ouse enters the Fens near Earith, -where it formerly

forked; one branch ultimately joined the Nene; the

other branch was called the West .Water, and nltimately

joined the main channel of the Nene. Both the channeU

are now nearly closed to the waters of the Otise, and are

carried by the Bedford rivers in a direct lino to Denver,

wher& they meet the channel of the Little Ouse. and bo
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reach the sea at King s Lynn The Cam or Grama, formed

by the junction of some »mall E:>sex streams. Hows NN E.

from Cambridge, cnansjing its name to Ouse three miles

from Cly, Dut iQSteaii of (lowing into the sea at VV'isbeach

J9 oarri'>i on to [)envef and thence to the sea at Lynn
The Lirk for SBvyn miles separates Cauitiridgeshire

from f.utrolk. and the Linnet, a feeder ot the Laik. also

serves as a bounaary stream for another stretch of seven

oiiles.

All the northern part of Cainhridgeshire, the fen country.

IS covered with alluvial deposit* leatiiig on a bed of clay ol

great but unknown thickness The.se are called the

KiDimendge and Oxtord clays, the Oxlord clay ivin:; below

the Kimmeridge There is no break it •;nniiniiitv between

them , they are only distiuuuished by tbe eaibodied tossil.<

above the clay There is a Jeposit ot peat of variable

thickness, but generally very deep South and e.u.t the

Fens are bordered by a narrow belt of Kimmeridge clay,

beyond winch is a strip of lower and then of appei ereeu-

sand , and beyond this in the southern divi.^iion of the

country, we have the dialk In the fen country there are

great masses ol gravel sand and drill-clay ' Wo ciin

trace tbe rise of the fen lands through the deposiu of bnd
floods, and the growth of fuel bogi (Professor Sedgwick)

Besides these regular formations and deposits Cambridge-

shire contains much diluvi,il deposit, not to be accounted

for by land Hoods ot tides and currents, bul belonging to

tho glacial period The uplands or so-called " highlands
"

of Cambridgeshire are level but broken by low chalk hills

in the neighbourhood of Essex and Sutfolk The chalk is

m two divisions,— upper with timts. lower without Hints

At the foot of the hills the lower bed ol chalk has been

extensively quarried, and much elaborate sculpture in

Ely Cathedral has been formed of it The thin upper

greensand below the lower chalk rests on gaiilt This

formation everywhere constitutes the northern border

of the chalk, and in the western portion of the country

forms rich, well-wooded soil The gault is the blue brick

earth of Cambridge, and has a thickness of 150 feet

Professor Sedgwick has given a caretui account of the

fossils found in these formations, and there is an ample

collection of example.? in the Woodwardian Museum In

deep diggings in the fen lands, and in excavations for

buildings in Cambndge gravel, remains are discovered of

the wolf, bear, horse, and boa pnmigenius. Diluvial beds

of loam mixed with fragments of chalk oxc«nd into the parts

of Cambridgeshire adjacent to Essex and Suffolk. Along the

irregular line separating Cambridgeshire from these counties

the iron-sand which underhes the gault rises to the surface

It forms excellent garden ground, and is rich m fragments

of mineralized wood (Conybeare and Phillip's Geohgt/ of

England and Wales). Cambridgeshire is one of the chief

corn-producing counties. A part of the county near the

souti-west border was formerly called the Dairies , and large

dairy farms are still found producmg cheese very similar to

the best Stilton. The census of 1871 returned 25 per cent.

of the male population as agricultural labourers, farm-

servants, and shepherds. Although the .county is entirely

agncultural, mainly arable, with .some wheat and pasture

crops, many busy trades are also earned on,— brewing and

malting, brick-making, Iime-burning. There is a great deal

of boat-building, and there are many seamen employed on

the navigixblo ciits. Tho cbmate of the county is generally

healthy, but it would be premature to say that ague is

altogether banished from the fen country.

Some reference has alre,ady been made to the British and

Roman antiqmties. There are some remains of Roman
camps ; a few only of Norman castles. In the southern part

of the county arc four great dykes. They once formed the

bo.mi'iry between East Aiiglia "nd Mercia ; each extended

from fen land to wooaea country, wrossmg the opeu
intervemng space The chief of these fosses was the Devil a,

Ditch , another was the Fleam or Balsham D_\ ke . the

others were the ditches of Breat and Bran All these wer»
most probably of British origin The county of Cambridge
IS rich in churches, especially in Dy and Camhndce and
their neighbourhoods We have abundant examples ot

Pre-Noriuan. Nonnan, Early English. Decorated Perpen-
dicular .At Ely there are some valuable monastic remains.

The famous .Abbey of Thorney is only represeoted by

I

various foundations, and a fragment of the abbey ctiurch.

i « hich has been worked into the present [larish church Of
I domestic architecliirc there are very sli2ht remains in one
; or two mauor bouses, and some renia.ns of the Episcopal

I palace at Dowuhain The modern architectural etfoits

I may well coniprt" vvitb those of any lormer a^e

I

Though Cauibrid^e is tbe county town, Ei) i9 the ona
1 city ot Cambridgeshire It derived its name Irum the abund-

I
ance ot the eels which were lound there It w;is situated

00 the largest of ih" islands tbat rose above tbe level ol

the Fens, which in winter were surrounded by water and
I w-ereonly accessible by certain passes or tiaies iSee Elv )

I The other Carabrirt>;eshire towns are soon enumerated

I
Wisbeacb (beach ul the Ousei u> a large and prosperous

i
town, next in size and population to Cambridge The

I navigable Rivpr Nene intersects the town and makes it a

1 port The main export is grain , tbe main import is Baltic

I timber The VV'isbeach canal g.vcs water communieatioD
i in many directions Newmarket has a somewhat peculiar.

I

reputation, and is called the metropolis ol the turf The
race cour.se is four miles lo lengtb. of elastic turl some
hundred horses may be seen exercising on the Downs
There are seven race meetings in the year This and the

neighbouring town ol Royston, on tbe burders of Hertlord-

shire, have been otten frequented by royalty-, many houses

are inhabited by patrons of the turf Our literature abounds

with references to Newmarket, which, truth to say. are as

a rule of an unHattenng descnption W'lmpole Park. Lord
Hardwic^e's place, is the principal seat in the county, and

the hue park has some of the best timber in the country

Wimpole IS celebrated for its pictures, and there is a eoorf

library The principal other proprietors are the dukes of

Bedford and Rutland and .Mr Cbilders Doddiogton was

till recently the richest Innng in England, but the revenues

are now spread over seven rectories The village of Babra

ban IS celebrated as the first place in England where water

irngatioD was introduced and also for the breed of South-

down sheep which bears the name Whittlesea .Mere is iha

most remarkable of the modern reclamation , there abund-

ant crops are raised where boating and fishing were carried

on within Uving memory Whittlesea W'est is still covered

with water many months in the year, when there is abund

ance of waterfowl. The ancient town of March should be

noticed, also Chatteris, Tborney, Johan. formerly famous

for their abbeys The town of Thoruey was greatly un
proved and beautified by a former duke of Bedford. In

18"5 the county was under the ownership of 6497 pro-

prietors' of one acre and upwards, and of 6677 proprietors

of less than one acre. For parliamentary purposes tbe two

divisions of the shire and isle form one distnct, returning

three members to parliament The population of the

county in 1861, as compared with 1851, exhibited a de-

crease of 5 per cent, but in 1871 an improvement was

manifested to the extent of 6 per cent The rate of

progress is slow, and it is hardly likely to be acceler-

ated By tho census of 1871 the population consisted

of 186,906 persons,—of whom 92,^15 were males, and

94,791 females. <F. a.)

CAJil BRIDGE, the chief town of the above county, and

the seat of a famous aniversily, li situated on tho Cam, m
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the midst of a healthy fertUe country, which for the most

pnrt has been reclaimed from the fens. The trade of the

toivn IS denved from its bsmg the centre of an agricultural

distnet, and from the custom of the resident members of the

tniversity. ' The Cam changes its name to the Ouse as the

Isis does to the Thames, and Cambridge is the head of

navigation for barces from King's Lynn, which before the

railways was connected with a very considerable business.

Cambridge is now a chief station on the Great Eastern line,

and is also connected with the Great Northern, the London

und the North-Western, and the Midland lines. A large

market is held on Saturdays, The town has returned two

members since the time of Edward L It is a very ancient

corporation, and under the Mumcipal Reform Act is

governed by a mayor, ten aldermen, and thirty common

councilmen The university, a corporation separate from

Plan of Cambridge.

the borough, Also returns two members. The town has an

excellent free grammar school, founded by Dr Perse, good

public institutions, and endowed almshouses The town

owes its existence mainly to the university, which over-

«hadow8 it in importance In this respect Cambridge and

Oxford differ from all other universities, which are generally

absorbed in the town in which they are situated. Cam-
bridge, like Oxford, is of a singularly unique character, and

affords examples of architecture from the dawniiigs of

ttuthentic history to the more modern structures designed

lo meet the wants of our own day. The onginal Cambridge

Has the ancient Roman Cambarilum, a small settlement on

Ihe left or north bank of the Cam or Granta. A castle

iwas built to overawe the fen country, of which some ruins

may be traced, and Roman coins from the time of Ves-

pasian downwards have been found. In Anglo Saxon

times the river wa-s called Granta, and the Roman town

Grantchestcr, a name which still survives in the present

village near the town. The modern name was denved
from a great stone bridge, the only one in tbdse parts that

was thrown across the Cam, probably in old Kom.Tn days.

Bede g;ives Cambridge or Grantchester the epithet of

,' "desolftte." It was exposed to the assaults of the Danes

and repeatedly plundered. In the days of Edward the

Elder we find that Grantbridge, a derivation of Cambndga,

is giving Its name to a shire, in a new division of Mercia.

In the 11th centurj- the borough began to expand beyond

the narrow Roman limits. A population grew up by degrees

on the other side of the nver. Religious foundations

gradually took their place in the borough. Wo begin to

have authentic annals in the 12th century. Learned men
came hither anxious to teach, and scholars anxious, to be

taught. The students first Lved in the houses of the

townsfolk, as in German and Scottish universities ; we
afterwards find hostels, where students and teachers lodgecJ

together. It is probable that the great Benedictine monas-

teries of the Fens may have had a part in the origin of the

university. We find Henry III. (1231) issuing writs for

the regulation of Carabndge " clerks," and making mention

of chancellor and masters. A few years later we find the

king entrenching the ^own with two gates, which, however,

were burnt by the barons. In Wiit Tyler's insurrection

the colleges were attacked and ransacked by the rabble, it

was supposed with the connivance and assistance of the

Cambridge townsfolk, but were repulsed by the young

bishop of Norwich. The first two Stuart kings and the

first two Hanoverian kings cultivated friendly personal

relations with the university. In the Civil War many of

the colleges sent their plate to King Charles, but town and

university nithout actual conflict came into the obedience

of the Commonwealth. In other respects Cambndge has

been so fortunate as hardly to possess any history.

We proceed to notice somewhat in detail the leinarkabla

structures which have now a European reputation Although

there is no street to equal the glorious High Street o}

Oxford, yet the long street which begins with tbe Trump-

iiigton Road, and then as a narrow lane fronts Sepulchre

Church, IS lined with the most important colleges What

is called " theljacks of colleges," where the Cam wanders

beneath frequent arches through groves and gardens, has a

more unique beauty than Oxford or any other university

town can display. Within recent years there have been con-

stant changes at Cambridge, and the aspect of the place has

been materially altered ; there have been great demolitions

and reconstructions, and some very fine edifices have been

added. The Fitzwilliain Museum, as we first enter Trump-

ington Street, is a very striking edifice, and as large funds

from time to time are accumulated for its extension, it will

become increasingly valuable. Recently it has at a great

expense received a remarkable amount of colour and

decoration. The columned fa9ade. with its portico and

colonnades, is considered by some the most striking piece

of architecture in the kingdom. It was the foundation of

Viscount Fitzwilliam, an Irish peer, who bequeathed to tbe

university his picture gallery, including fine examples of

the greatest masters, 120 folio volumes of engravings, a

valuable library, and £100,000 Various other valuable

collections have from time to time been gathered into the

Fitzwilliam Museum. The sculpture gallery is peculiarly

rich There are also Colonel Leake's Greek vases, tho

Disney marbles, the Ellison collection of modern painters,

tbe Mesmer collection At a short distance from the

Fitzwilliam, at the end of a watercourse, is Hobson's

Conduit, removed here from the market-place, where it stood

from 1614 to 1856. Hobson was a great benefactor to Cam
bridge, and is commemorated by Milton. The Pitt Press

IS found in this line of street, with a very church-like a[ipear-

ance. It was erected in memory of Wilbam Pitt the stales-

man. Adderbrooke Hospital, the Botiinic Garden (arranged

after De Candolle's system), the Anatomical Museum, and

the Observatory, are very much worthy of examination. The
renowned Senate-house, the centre ol the university, is

remarkable for its elaborate finish aud perfect proportions.

W. — ot



73tf CAM 15 II' I D .0 E
(a thia fine room'ffia 'university examinations are helil niid

degrt-tss are bestowed. The scenes witnessed here when
the mathematical honour list is issued, and on the degree

day following, are a very interesting episode of university

life. The senior wrangler of the year receives a mighty
ovation. Very near the Senate-house is the University

Library ; the Georges were great benefactors to both. It

is one of the few libraries entitled to copies of all new
books. The number of books and MSS. is about half a

million. The most remarkable MS. is that known to

scholars as D, the Codex Bezos, the uncial MS. or vellum of

the four Gospels and the Acts, presented by Theodere Beza.

The front of the library is an Italian balustraded arcade
;

the basement storyof the quadrangle is called " the Schools,"

a D.uch more limited expression than the same Oxford term.

In the " school " were once carried on the lectures and
disjiutations from which " wranglers " and " sophs" derived

tbeir names. " One part of the schools is devoted to the

Woodwardian or Geological Museum, enriched by the collec-

tions of the late Professor Sedgwick. He taught geology to

undergraduates in visiting the neighbourhood with them.

Close to this is the Mineralogical Museum, enriched with

diamonds presented by the late Lord Alford. The fine

new buildings of the Union Society are noticeable. Various

Cambridge churches are very interesting. The Round
Church or Sepulchre Church is one of four similar churches

in England (the Temple Church being one), modelled after

the Church of the Holy Sepulchre at Jerusalem. It was

restored in 1841 by the Camden Society. Great St Mary's,

like St Mary's, Oxford, is the church of the university.

St Benedict (or Benet) Church is very interesting. Its

restoration in 18G9 fully displayed the magnificent Koman-
esque"arch of great antiquity, and traces of Early English

and Pre-Norman remains. St Mary's the Less, next to

Peterhouse, is a very ancient church. The old church of

All Saints, opposite St John's, has been removed, and is

rebuilt in Jesus Lane. There are a large number of modern
churches. There is a wide market-place and several open

spaces, such as Christ's Piece and Parker's Piece. The
railway station, where different companies find a common
home, is spacious and handsome. The so-called school of

Pythagoras (the origin of the term is obscure) was doubtless

the abode of a Thegn or Saxon gentleman. The mound of

the Castle, a natural hill scarped and cut down, must have

been of great importance in overlooking the fen country.

It was probably within the lines of the Roman station, and

a castle was built here by the Conqueror ; many houses,

according to Domesday Book, being removed to make way
for it. Edward I. lodged here, but the castle was soon in

ruins. The massive gateway was removed to make way
for the county'courts. The county gaol, at the rear of the

county court, was arranged according to plans of John
Howard the philanthropist.

) Each college in Cambridge has its 'separate interest,

—

something remarkable in chapel, hall, or library, in garden or

gallery. We shall rapidly indicate some distinctive features

in each. The largest of the coUeges is Trinity, the largest

collegiate foundation in Europe. It is on both sides the

street, for a new court, the Master's Court, was built at

the expense of Dr Whewell. and his cipher, ^V.\V., is on the

capacious tower. The King's Gateway is the entrance to

this famous college. The g.-eat canopied statue. is that of

Uenry VIII., in whose time this vast portal was built by
the scholars of Trinity. We pass into the great court with

its velvet sward and the lofty stone conduit, known aa

Nevill's Fountain. On one side is the Masters Lodge, with

a fine collection of portraits, and a set of state rooms. On
the same side is the lofty Gothic hall, with a high-peaked

Flemish rooL In term time when the great hall, with its

;'<vinted plaat and a.rmorial bearings, is crowded with

students, the sight is remarkable enough. Oh eiitenngtli*

chapel the ante-cuapel should be carefully noted, with the

statue of Newt'jii in a sitting posture, the statue of Barrow,

a statue ot Macaulay, and soon there will be one of

WhewclL A second great gateway, with the niched statue

of Edward III., leads into the second court On the south

is a third gateway with four towers on the angles, called,

from a statue of Queen Elizabeth in her robes, the Queen's

Gateway. The library was begun by Barrow and designed

by Wren. It is the most classic building in the university

—in Wren's favourite style of the old Italian. It overlooks

the river, and below the library is a colonnade opening on
the bridge and the Lime Walk. In the value of its contents

this library ranks next to the university library , it pos-

sesses the mathematical MSS of Newton and the poetical

MSS. of Milton. It numbers nearly 100,000 volumes.

The woodwork is by Gibbons ; the series of marble busts

by Roubillac. Recent additions have been made of tbs

busts of Professor Sedgwick, Mr Tennyson, and Mr Ellis.

At the end of the room is Thorwaldsen's statue of Lord

Byron, which was refused admission into Westminster

Abbey. ..^

The next largest college is St John's, which is famous St Join'e

for its series of splendid improvements. . The college

consists of four courts ; the plain brick edifices are carried

to the brink of the river, but on the other side of the rivei

is the magnificent New Court designed by Rickraan, the

finest modern structure of all the Cambridge quadrangles.

The mas"sive antique gateway of the first court has the

armorial hearings of the foundress of this college and

Christ's College, the Lady Margaret, countess of Richmond
and mother of Henry VII. The chapel and hall are in the

front court. The second court is still larger, and is one of

the very few untouched by modern restoration. The third

court has a cloister on the west ; and the antique library,

unaltered for generations, takes up the whole upper pari

of the north side. The Master's Lodge, finished m 1865 by
Sir O. G. Scott, extends westward. A light Gothic bridge

over the Cam conducts into the New Court, a stately

quadrangle, with a vaulted cloister along the south side.

"ihi magnificent chapel, erected mainly by the society, and
enriched with many gifts, at great expense, was opened in

1839. It was erected by Sir G. G. Scott, and has some
resemblance to the Sainte Chapelle at Paris. The root

and painted glass are especially remarkable. Chantrey'«

monument to Henry K^rke-White', erected at the expense of

an American gentleman, is to be transferred to this chapel

St Peter's College, or Peterhouse, is the oldest of the St y»\m

colleges. It was founded in 1257 by Hugh de Balsham.
who was one of the first to sejiarate between the monkish
and scholastic element in education. The university long

gave special honour and celebration to De BalsLjm. Si

Peter's is remarkable for eminent men, and for lay fellow-

ships at a time when they were hardly known else~herft

The gardens are good, and there is a small deer park.

King's College owns that magnificent chapel which widely Snuf
dominates over all the buildings in the town and university

The college was originally comraenced and endowed by

Henry VI., in connection with Eton. Henrj' VII. deservei

the title of a second founder. The chapel is one vast long-

drawn nave. It is the latest and most sumptuous exampli
of the Perpendicular order of Gothic architecture. The
fretted roof, unsustained by a single pillar, is vaulted into

twelve divisions. The centre of each is a pendant keystone,

terminating alternately in roses and portcullises, each key-

stone weighing more than a ton. Over the stone roof is

the timber roof. An organ scpantes between chape) and
ante-chapel. The painted glass is the most remarkable

that has been bequeathed to us by the age 6/ HeDry VII.

and Henry VIII., and belongs to a time when the art o'

'
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pBinttng nad attained its highest excellence. There are

fiveand-twenty windows, with more than a hundred

subjects. The chantries are fine. The exterior of the

chapel, though very tine, hardly corresporjds with the

interior. I'he immense design for the college, entertained

by Henry VI., has never been earned out, and the new
buildings, erected at a great expense, have not been

subordinated to the general design. The best of these 13

the Master's Lodge ; the Fellows' Buildings are incongruous.

King's College Chapel 13 certainly the architectural gem of

the university.

Caius (pronounced Key's) College, in point of size,,

is the third college in the university. It has a some-

what special character being termed the Medical College.

The founder was a physic!^ high in favour with Philip

and Mary. His tomb, with the in?cnption " Fui Caius,"

IS the great ornament of the chapel In tha painted

glass of the chapel is a series delineating the miracles of

healing. No college has undergone greater alterations

wnthin recent years than Cams College, the larger part of

the college having been taken down and rebuilt. It has

now some of the most striking architectural effects in

modern Cainbndge. The three faincus gates—the Gate of

Humility, the Gate of Virtue, the Gate of Honour—are rs-

tained. Mr Fergusson says of the last " that it is one of the

most pleasing as well as one of the most advanced specimens

of the Early Renaissance in England." The new hall is by

SalviD (1S64> The little college of Trinity Hall has also

a special character, being the Legal College. To a great

extent it has been rebuilt, after a destructite fire ui 1851.

The gardens aro very fine.

Queen's College is the work of the two rival queens of

the Red Rose and the White, Margaret of Anjou and
Elizabeth Woodville, who are always regarded as cc-

fuundresses. Erasmus took up his abode here and pro-

moted the new learning. His study is supposed to have

I'cen lu the south-west tower of the old coOrt The chapel

has been beautifully restored in rerent years A quaint

bridge, called the "mathematical bridge,' leads into the

'.larden or wilderness on the other side of the Cam. On
the south side cf the Cloister Court is Erasmus's Court. It

13 said to be in contemplation to till up the western side

with a new river front. Corpus Christi College has an

imposing frontage, not unlike that of Christ Church,

Oxford, though on a smaller scale This college has the

credit of having begun the series of reconstructions which

lias been in progress for years past up to the present tune

The college is in intimate relations with the town of

''ambndge. in which it has much property, and from which

it has derived various benefactions On the north end of

the great quadranele is the Old Court, which if said to retain

more of its original features than any other court lu the

iiniversuy Archbishop Parker Innt his library to this

rullege on condition that il twenty-bve books should ever

be missing the bequest should devolve to Caiut College.

Opposite Corpus Chnsti is the college long known as

Catherine s Hall, the only hall in Cambndire, but in the un-

fulhlled expectation of many private halls being established

now termed a college. It is extremely picturesque, with

a side of the pnncipal quadrangle planted with elms and
open to Trumpiiigton Street It might almost be called

the Theological College, as it has produced an extraordinary

number of ecclesiastical writers Clare College consists of

a single court, and is remarkable for its finished beauty,

with " mure purity and grace than any other example
which can be named ' (Ferizusson). The bndge, avenue^

and lawn are noticeable This college is supposed to be

Chaucer s " Soler Hall at Cantabrage " Once one of the

larg&st. It is now one of the smallest colleses. Here
" Ignoramus " was ac'ed before the delighted James I.

Emmanuel College has a peculiar interest of its own. Emuitoyj

Once its site was occupied by a house of Dominican friers,

and it subsequently became the chosen college of the

Puritans. The frontage of this college is long and impoeing.

Through an arcade we pass into the principal court, above

an arcaded side of which is a picture gallery designed by

VVreii for the Master's Lodge. The library here is very

good. Sidney Sussex College has a history very parallel Sidnev

to that of Emmanuel College. They were together styled Saasex.

in the time of Charles I.
" nurseries of Puritanism." Oliver

Cromwell was a member of this college, and the best extant

likeness of him is to be found here. There is also Bernini's

bust from the plaster impression taken after death. This

college was unproved to the extent of entire obliteration

by \Vyat\-ille, who has only left the old oriels of the

Master's Lodge remaining. The lodge has a large pleasure

garden attached. Next to this college is Christ's, opposite Christ's,

to which a street runs westward that has some curious

old houses and an old name. Petty Curey, the meaning of

which has been much discussed ,
it most probably means

" Lttle cookery." Christ's College was the foundation of

the Lady Margaret, the saintly foundress of St John's

Her portrait is in chapel and hall, and her arms over the

gateway. Like Sidney Sussex, Christ's was restored in the

last century, and nearly all traces of antiquity extinguished.

Chnst's IS famous for its associations with the Platonists, and

especially with Milton. His rooms are pomted out, and

his mulberry tree id the garden has drawn pilgrims from

every part of the world. The old tree is carefully propped

up and mounded, and a new tree has been planted from an '

offshoot. Behind the college is an open space of park like

character leading down to the boats. Some of . the latest

restorations now m progress are in Pembroke. When Pembroke.

Queen Elizabeth saw this college she exclaimed, " Oh
domua antiqua et religiosa I" but the peculiar features

which give this college its picturesque appearance are

being inexorably sacrificed to modem requirements.

The chapel was designed by Sir Chnstopher-Wren, and

executed at the cost of his uncle. Bishop Wren, as a thank-

offering for his liberation from a confinement of eighteen

years in the Tower The college baa been called " Col legium

Episcopale," from the number of its prelates. It also boasts

the great names of Edmund Spenser, Gray, and William v

Pitt. Jesus College stands pleasantly back from the public Je«u«.

road, surrounded with gardens and meadows. The ivied

walls have a very pleasant aspect The coDege chapel is a

very noble one. and may rank after King's College chapel

and tha new chapel of St John a. It is among the most

magnificent of the recent restorations at Cambridge. It is

part of the old church of St Rhadegund ; the ante-chapel,

which 18 be'ng decorated under the care of Mr Rossetti,

being portion of the ongmal nava The New Court or

Garden Court is shadowed with trees cf many years' growth.

The college has recently laid out fresh grounds and build-

ings The cock, the badge or rebu3 of Bishop Alcock,

tne founder, is discernible in many parts of the college.

Magdalene College is the only college on the north side of

the Cam. It was founded by a lord of Audley End, whose

representative always nominates the head of the college.

It boasts three libraries.—the college library, the Packard

library, and the Pepysian library. The last contains the

Pepy^ MS and much old black-letter hterature. The last

of the Cambridge colleges is Ptowning College. It wai

only founded in the year 1800, with large bequests from a

Cambridgeshire baronet. The farst undergraduate was io

18'21. but the college has m later years received a consider-

able development. The well-wooded grounds are handsome
and extensive, and are thrown freely open -to the public.

Some of the Cambridge localities should be mentioned

The suburb of Barnwell has tb" remains of an oicieni
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priory A.t Stourbridge is tlie disused chapel of an ancient

hospital for lepers. The greatest fair in England was one

held here. Tiie little village of Trumpingtoii is a favourite

locality. Granchester has some femains which make it

a question whether it or Cambridge Castlo was the site of

the old Roman station. Byron's Pool is in tlie river here.

Madingley is a fine old mansion, the residence of the

Prince of Wales when at Cambridge, and possibly the

scene of Gray's Elegij. Between this place and Cambridge
is the Observatory. 'The central dome revolves on wheels,^

and can be moved by a single hand. The remarkable tele-^

scope was presented by the late duke of Northumberland in

1835. A favourite walk is to the very moderate elevation

known as the Gogmagog Hills, an off-shoot of the chalk

range, the summit of which has been a Koman camp and

a lord-treasurer's abode. The Ladies' College at Girton

may also be mentioned. Chesterton and Cheriy Hinton
are familiar resorts of Cambridge men. These are environs

of Cambridge. The borough population of Cambridge in

1871 was 30,078, consisting of 13,742 males and 16,286
females. (f. a.) .

CAMBRIDGE, a city of the United States, in the county

of Middlesex, Massachusetts. It lies on Charles River, three

miles N.W. of Boston, with which it is connected by two

, bridges, with long causeways, and by horse railroads, or

tramways It is the seat of Harvard University, the oldest,

richest, and m(Jst thoroughly equipped literary institution

in the United States. Connected with the university is

an observatory, in 42° 22' 48" N. lat and 71° 8' W. long.

Under the name of Newtown a settlement was made on
its territory, then much more extended than at present, by
some of the first company of English colonists on Massa-
chusetts Bay in 1630. It was then proposed to make it

the capital of the colony ; but the neighbouring peninsula

of Boston was found more convenient for commerce and
defence against the Indians. The order of the colony court

in 1636 having provided for planting a college at Newtown,
its name was changed to Cambridge, in honour of the

English university town, where some of the leading men of

the colony had been educated. The first company of

settlers, being Mr Hooker's church and congregation, moved
to Connecticut in 1636, to find better farm-land. Their
rights were purchased by another body of colonists just

arrived from England. The present site of the college halls

was originally "fortified" by palisades, within which the

settlers found protection at night for themselves and their

cattle against a possible inroad of the savages. Here was
set up the 6rst printing-press in the United States, and
from it issued John Eliot's translation of tbe Bible, for

the Indians, in their own language. Under the title of
" Cambridge Farms," the present town of Lexington,
incorporated as such in 1712, was a part of the original

town. The town of Brighton, now annexed to the city of

Boston, formerly South Cambridge, or Little Cambrid^;?,
was separated and received its present name in 1807;
and the west part of the original settlement, known as

Menotoray, was marked off in the same year, as West
Cambridge, now known as Arlington. Between this place
and Cambridge is North Cambridge ; and the districts of

the city nearest to Boston, by the two bridges, are called

Cambridge Port and East Cambridge. Cambridge was
incorporated as a city in 1846. It is for the most part

level, with much marsh land near the river, portions of
which are in process of boinj reclaimed. The cemetery of

Mount Auburn is on the western border of the city. The
population of Cambridge in 1874 was 50,337 ; the numbers
of polls, for voters, 11,983; of dwellings, 7383. Tlie

Valuation was—of personal propert)', $17,532,1)71; of

real, $49,013,700 ; total, 806, 576,071. The net debt of
the city incurred for water-Works, streeU, school-houses^

and other improvements, is $3,792,135. The city appro,

priation for 1874 was $2,771,508. Total cost of the

water-works, 81,399,396. The police department, with 60
officers, cost §71,710; fire department, §97',355; filling

up low lauds, SO 50,000. The average number of paupers,

129; net cost of their maintenance, §38,000. Cost of

street lighting, §20,157. The system of public schools is

very complete and efficient, including a high school, 7
grammar schools, 18 primaries, and a training school,—with

183 teachers; cost of maintenance, §200,187'47. Caml;'ridge

was the site of the camp of the first American army, at ihe

outbreak of the War of the Revolution with G-'cat Britain.

From it went the detachmeut which intrenched on Bunker's

Hill; and here Washington took commar.d q\ 'he army,

July 3, 1775. _.
CAMBYSES, a'Peitiin luyal uam^, derived from the

Greek Ka/ji.pva^';, in which form it ajipears in Herodotus
and in the Greek, writers generally. In inscriptions from

Egypt the name is given as Ka^/3u'crai5 (Letronne, Recmil d.

inscrip. grccq., ii. pp. 350, 356,/.), In the old-Persian of

the Behistun inscription it stands in the form Kabujit/a

(Rawlinson) or Kambujiya (Oppert, Spiegel). In Zend
the name takes the form Kavaas, and in Arabic "Sad

modern Persian it is worn down still further to Kavus and
Kiuis. In Egyptian the name occurs under three forms of

transcription,

—

Kanbira, Kembatet (Lepsius, Konigsbuch,

taf. xlix.), or rather Kanibu:ia, and Kambnnsa (Lauth,

Ein iieuer KambTjses-text, p. 5). The etymology of the

name is obscure, and the attempts to explain it by Rawlin-

son (Jour. As. Soc, xL p. 97) and Benfsy [Die persischeii

Keilinschriftcn, p. 77) cannot be regarded as successful.

It has been often remarked that the name, or one very

similar, occurs more than once in the East as an ethnical

and geographical designation. Thus we find Camboja a

territory in India, Kamoj a tribe of the Kafirs in Cabul

;

and a territory named Cambj'sene, situated in the north en
the Kur, is known to Greek geographers. In the same
region there was a river called Cambyses, the modern Jora.

Perhaps with Spiegel {Eranische AlUrthum^kunde, vol. ii.

p. 294) we may regard the personal name Kambujiya as

originally au adjective, meaning belonging to Kambuja.
In Egypt, also, Cambysu occurs in the Ilinfrarium as thi

name' of a place in the Delta, but tliis is probably derived

from tl'e Persian king about to be mentioned, bv whom
Egypt 'was conquered

'I'he persons known by the name of Cambyses belong to

the Achsmenian line of Persian kings. It is thought that

the great-grri.udlathcr of Cyrus the Great was thus called.

The evidence, ho'. ever, for the existence of this Cambyses,

though stfon:, is constructive rather than direct- (see

Rawlinson's Ihrodutus, vol. iv. p. 259). It is certain that

the father of Cyr-s was named Cani'oyses. He is called

by Herodotus (i. 1 J7) "a Persian of good family," but by
Xcnophon {C.vrop., i. 11, 1) he is denominated "kingcf
the Persians." The justness of this title is proved by an

inscription on a brick found at Senkereh, in which Cyrus

calls himself " the son of Cambyses, the pov/erful king,"

as well xs by the statement of Darius Hysta.spis, in the

Behistun inscription (col. i. 4), that eight of his Acha;-

rnenian ancestors had been kings. During the reign of this

Cambyses the Persian nation was included in the Median
empire, and he is represented as the vassal of tl.e Met"ii;:a

king Astyages. At the same time he is s-^id to htvj

married ManJane, the daughter of Astyages, by whom !.o

became the father of Cyrus. Such, at least, is the. accou;'.t

of Herodotus, Xeno|ihon, Diodoras, and Trogus Pod pei.;s.

Ctesias and Nicolaus Damasoenus give a ditToront repre-

sentation.

It is stated by Loftus (CIiald<ta and Sustana, p. ?24)
that ho found at Warka " bricks inscrlleJ ill £lighll7
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relieved cuaeiform oliaracter3 of Cambyses, the brother of

Cyrus, a personage of whom we possess no historical notice

whatsoever.

"

The only other, and the best known, king of this name
is the elder son and successor of Cyrus, who reigned over

the Persian empire, according to Herodotus, for seven years

and five months— from 629 to 521 B.C. Of his proceed-

ings before his famous invasion of Egypt little is known.

To this period we must now, on the authority of Hhe
Behistun inscription (L 10), in opposition to Herodotus

(iii. 30), assign the secret murder of his brother, Bardiya

(the Smerdis, Merdis, Mardus, or Mergis of the Greeks,—
called Tanyoxarces by Ctesias, 'and Tanyoxares by Xeno-

phon). Egypt at this time lay on the borders of the

Persian empire ; its subjugation had long been an object

of ambition to the great Asiatic conquerors ; it had recently

provoked reprisals from Persia by sending help to Lydia

against Cyru.s ; and in resolving to attack that country

Cambyses was both carrying out the settled policy of his

predecessors and accomplishing the purpose of his own
father. If therefore, as is not unlikely, there was such an

occasion given for the enterprise as that which Herodotus

relates, it is not necessary to suppose that this was more
than a pretext. A year or two were spent in collecting

the forces of the empire, and the preparatory measures

taken seem to have been marked by prudence and skill. A
fleet of Phoenician and Greek ships was collected to operate

against the vessels of the Egyptians; and the help of an
Arabian chief was secured to provide water for the army in

crossing the desert on the south and west of Palestine.

The old king of Egypt, Amasis, under whom the country

iiad enjoyed a long period of peace and prosperity, died a

few months befure the invasion, and was succeeded by his

son Fsanuneuitus, under whom the measures of defence

proved unsuccessful. An obstinately contested but decisive

victory was gained by the Persian arms near Pelusium, and

this was speedily followed up by the siege and capture of

the capital, Memphis, and by the subjugation of the wliole

country. The date of this couquest is commonly reg.irded

as 525 B.C. (see Rawlinsor., Anc. Moh., vol. i. p. 385),

though some find cause to place it one or even two years

earlier (•-/. v. Gumpach, Zeitrechnung d. Ass. «. Bab., pp.

1G5, /. ; Lauth, op. cil., pp. 13, /. ; Brugsch, I/ist.

iVEgypte, L p. 267 ; Duncker, Gtsch. d. Alteiihiims, vol.

iL p. 792, tt. ; Lepsius, Konijibuch, p. 89).

Henceforward the life and activity of Cambyses centred

in his new dominion. We know from an important

hieroglyphic inscription proceeding from a priest of Neith

at Sais, that he assumed the responsibilities and titles

proper to a king of Egypt, taking as his throne-nar.io that

of P.amesut. Moreover, it is evident that for a time at least

he cultivated the good-will of his new subjects. We learn

that he took Egyptians who had been officers of Psam-
raenitus into his immediate service ; that he sought in-

struction in regard to the rites of their religion, and was
initiated into certain of its mysteries ; that he listened to

compla'nts in regard to the profanation of the temples by
Persian and other foreign soldiers, and gave orders for

their removal from the sacred precincts ; that he secured

the priests in the receipt of the temple-revenues, and
arranged for the due and continued celebration of the

castomary ceremonies and festivals. A monument is still

extant on whicli he is represented adoring, on bended
knee, the god Apis. (See De Roug^, Memoire sur la

-iutu: naophore du Vatican, passim; Brugsch, op. cit., vol

1. pp. 266,/. ; Lauth, op. cit., pp. 17,/.) One act, indeed,

of a diflferent complexion is reported by Herodotus (iii.

16), viz., his outraging and finally consuming by fire the

embalmed body of Amasis,—an act, the historian assures

US, which shocked the feelings alike of Egyptians and of

Persians, and which strongly attests the same jealous and
resentful temper which prompted the murder of his brother.

After having established himself in his new possession,

Cambyses, Herodotus (iii. 17, /.) informs us, jdanncd
three expeditions. One was against Carth.age, in regard to

which, however, he was thwarted by the refusal of his

Phoenician mariners, who formed the principal portion of

his sea-forces, to operate against their kindred. AuotliPr

was directed against the Oasis and temple of Jnpitcr

Ammon in the desert west of Egypt (see Heeren, D.
a/rikan. Volker, i. p. 416), the issue of which was that the

whole of the force sent on this enterprise, numbering, it is

said, 50,000 men, perished in the sand. The third was
intended for the subjugation of the Ethiopians on tha

south of Egypt (regarding whose locality see Heeren, op.

cit., i. pp. 337, /. ; Eawlinson, Ilerod., vol. iL p. 421
;

Jlaspero, Ilistoire ancienite, pp. 533, /.), and of this

Cambyses himself took the command. The army, how-
ever, had marched less than a fifth of the distance when
their provisions failed, and they were reduced to the utmost
straits,—even, it is said, to cannibalism. Cambyses was
thus forced to retrace his steps and to lead back the rem-

nant of his army to Eg}'pt in disappointment and disgrace.

Under the smart of this threefold discomfiture the

conduct of Cambyses towards the Egyptians assumed a new
and much more stern and cruel aspect. The people of

Memphis were rejoicing on occasion of the discovery of a

calf bearing the marks of their god Apis, when he arrived

there on his return from his unfortunate expedition.

Irritated by their apparent lack of sympathy, and miscon-

struing their joy, he ordered some of the magistrates of the

city to bo put to death ; and what was still more fatal to

his popularity, he commanded the newly-found god to bo

led into his presence, and inflicted upon it with his dagger

a mortal wound. The epitaph of this unfortunate god " has

been found by M. Mariutte in the Serapcum, and is now in

the museum of the Louvre" (Lenormant, Manual of Atic.

Hist., vol. iL p. 99). We hear also of his violating tho

sepulchres of the Egyptians, and of his penetrating into tho

sanctuaries of their gods, and making sport of the more

grotesque images. According to Herodotus, it seemed to

the Egyptians that he had gone mad ; and it is certain that

they retained the most gloomy recollections of this period

of their history. In the inscription already mentioned,

drawn up while the Persians were still supren>o in tho

country, and therefore with due reserve and caution,

reference is made to the procedure of Cambyses in such

language as tho following :

—" There happened a calamity

in this district along with the very great calamity which

befell tho whole land;" "a frightful misfoTtune befell

Egj'pt, the like of which never occurred in this land
"

(Brugsch, op. cit., L p. 271 ; Lauth, op. cit., p. 19, cf. p.

49). It is, in all probability, the sense of this " frightful

misfortune "—the keenness of feeling excited by tho out-

rageous deeds of Cambyses towards their gods—which led

the Egyptians to allege that he was smitten with frenzy,

and to put in circulation some at least of the many stories

relating to his cruelty towards his own countrymen and

relatives which Herodotus and others report.

After an absence from Persia of several years, Cambyses,

having appointed Aryandes, a Persian, governor of Egypt,

set out on his homeward march. He was met, according to

Herodotus (UL .64), at a place in Syria called Agbatana,

supposed by some to be Batanjea, or Bashan, by others to

be Hamath, by the tidings of tho Median revolution, the

usurpation of the eovereignty by Gomates, the Magian, and

the impersonation by the usurper of his own brother whom,

as has been noticed, he had caused to be secretly murdered.

Springing hastily upon his horse, his sword fell from the

sheath and tvounded him mortally in the thigh. According
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toCtesias {Exc. Pers., § 12) he died at Babylon, of a wound
accidentally inflicted while carving a piece of wood for his

amusement These accounts agree in representing his

d^ath as accidental A somewhat different impression is

conveyed by the statement of Darius on the point in the

Behistun inscription (L 11), who says that " killing himself

ha died' (Cf. Oppert, Les inscriptions des Achemeaides,

p. 54.) It may be, as Spiegel believes (Eran. Allertlmm.,

li. p. 302), that the phrase expresses nothing more than the

Greek tradition reports. Rawlinson, however (/Inc. Mon.,

iv. p. 394), and Duncker {op. cit., ii. p. 801) understand it

as meaning that he committed suicide. The character of

this king is sufficiently obvious. It is evident that he was

an impulsive, self-willed, reckless, ambitious despot, of the

peculiarly Oriental type, possessed of considerable ability

as a general, but with passions so strong and uncontrolled

as to render the powers he possessed worthless for good.

It was reported that from his childhood he was liable to

epilepsy and also, what is probably more trustworthy, that

he came to be much given to wine. By the Egyptians he

made himself utterly abhorred. By the Persians also, while

they acknowledged his success in enlarging their empire,

liis memory was held in evil repute. VVhile they called

Cyrus a father, they called his son a despot or master
,

and while the^ said the one was " gentle, and procured them

all manner of goods," they called the other "harsh and

reckless " (see Herodotus, iii. 33, 34, 89). In the Hebrew

,

Scriptures, Cambyses appears once, under the name of

AhasueruB, in Ezra iv. 6 (see Aktaxerxes). Some suppose

thai; he is the " cruel lord " and " fierce king," to whose

hands the Egyptians were to be given over, according to Isa.

xix. 4 His name occurs in Babylonian contract-tablets

found at Warka, with the title " Cambyses, king of

Baoylon." (See Loftua, op. cit., p. 222; Bosanquet,

Trans. Bib. Archceology, i. pp. 210,/.) He is usually

regarded as the Lohrasp of Persian traditional history

(Malcom, Hist, of Persia, i. p. 334); but another of the

jieroes of that cycle of romance, Kaus, appears both from

the name and from the exploits ascribed to him to" be the

true representative of Cambyses. (Cf. Spiegel, op, cit., voLi.

p. 594; Oobineau, //w<. rffs/'ersfs, vol. 1. p. !i23.). (w.TU.)

CAMDEN (1), a city of the United States, capital of

Camden county. New Jersey, situated on the left bank of

t!ie Delaware River, directly opposite Philadelphia, with

which it 18 connected by a regular eteam-boat servica. It

lies 87 miles S.W. of New York, and is the terminns of

several railway lines. Among its public buildings the chief

place is held by the court-house and the railway stations;

and its principal industrial establishments are iron-

foundries, saw-mills, chemical works, glass-works, shipyards,

and engineering factories. The city received its charter in

1831 ; and gas-light was first introduced in 1852. In

1840 the population was only 3371 ; in 1850 it amounted
to 9479, and in 1870 to 20,045.

CAMDEN (2), the capital of Kershaw county in South

Carolina, United States, 33 miles N.E. of Columbia on the

Waterce River, which is navigable for eteam-boats as far

is the town. It contains an arsenal, an academy, and a

library, and is altogether a flourishing little town. It is

best known as the scene of two battles,—the first fought in

1780 between Gates and Cornwallis, and the second in

1781 between Greene and Rawdon. Population in 1870,

1007.

CAMDEN, William (1551-1623), a celebrated anti-

quary and historian, was born in London, May 2. 1551.

His father, who was a native of Lichfield, settled in Lon-

don, whtire he became a member of the company of paper-

stainers. His mother was of the ancient family of Curwen
of Workington in Cumberland. Young Camden received

bis early education at Christ's Hospital and. St Paul's

School ; and In 1566 he entered as a servitor of Magdalen
College, Oxford ; but not succeeding in getting a demi'a
place, he removed to Bruadgate Hail, and, somewhat more
than two years afterwards, to Christ Church, where he waa
supported by his friend and patron Dr Thornton. About
this time he became a candidate for a fellowship at All

Souls College, which he lost through the adverse influence of

the Roman Catholic party. In 1570 he supplicated the
regents of the university to be admitted bachelor of arts,

but lu this also he was disappointed The following \ car

Camden came to London, where he prosecuted his favourite

study of antiquity, under the patronage of Dr Goodman,
dean of Westminster, by whose interest he was made, in

1575, second master of Westminster school. From the

time of his leaving the university to this period, he had
travelled throngh great part of England, with a view to

make observations and collect materials for his Bntannui,
on which he was now seriously engaged. In 1581 he
became intimately acquainted with the learned President

BrisRon, who was then m England, and in 1 586 he published

tlie fil^t edition of the Bntanma, a survey of the British

isles, written in elegant Latin. In 1593 he succeeded to

the head mastership of Westminster school, on the resig-

nation of Dr Grant In this ofiice he continued till 1597,

when be was promoted to be Clarencieux king-atarms.

In 1600 Camden made a tonrto the north, as far as Carlisle,

accompanied by his friend Mr (afterwards Sir Robert)

Cotton. In 1606 he began his correspondence with the

celebrated President de Thou, which continued to the death

of that historian. In the following year he published his

last edition of the Britannia, from which the several Eng-

lish translations have been made ; and in 160S he began lu

digest his materials for a history of the reign of Queeu
Elizabeth. In 1609, after recovering from a dangerous ill-

ness, he retired to Chiselhurst in Kent, where he continued

to spend the summer months during the remainder of his

life. The first part of his annals of the queen did not ap-

pear till 1615, and he determined that the second volume

should not appear till after his death. The work was
entirely finished in 1617, and from that time he was
principally employed in collecting materials for the further

improvement of his Britannia. In 1622, being now up-

wards of seventy, he determined to lose no time in execu^

idg his design of founding a history lecture in the university

of Oxford. His deed of gift was accordingly transmitted

by his friend Mr Heather to Mr Gregory Wheare, who was

by himself appointed the first professor. Camden died at

Chiselhurst, Nov. 9, 1623, in the seventy-third year of his

age, and was buried vrith great solemnity in Westminster

Abbey, where a monument was erected to his memory.

He was a man of great modesty and integrity, profoundly

learned in the history and antiquities of England, and

a judicious and conscientious historian. The Camden
Society , founded in 1 838 for historical research, was so named
in honour of him. Besides the works already mentioned,

he was author of an excellent Greek grammar, and of several

tracts in Hearne's collection.' His greatest and most use-

ful work is the Britannia. It was first translated into

English, and published in folio in London in 1611, by Dr
Philemon Holland, who is thought to have 'consulted the

author himself; and therefore great respect has been paid to

his additions and explanations, on the supposition that they

may belong to Camden. But in a later edition of the same

translation, published in 1636, the doctor hast4tken hberties

which cannot be excused. A new translation, made with

the utmost fidelity from the last edition, was n'lbliabed in

1695, by Edmund Gibson of Queen's Cnllcge, Oxford, after-

wards bishop of London ; in which, besides the addition of

notes, and of all that despi-vert to be taken notice of in Dr

Holland's first edition, there are many other augmentations
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and iicprovcinenU, all properly distinguished from tlie

geauiiie wojk of tbe author.

Gil;soij's cdiiion wus lepiiiiicil in 1722, anj several times subse-
quently Tlic latest and best editions are tliuse by Gougli, 1789-90,
8 rols. ful , auid by Guugh anJ Nicliols, ISOti, 4 vols. fot.

C.\.\IDE.V, Charlf.s Pratt, Earl, and Viscount
Baviiam (17l3-17y4), ohiel'-justice of the Common Pleas,

lord chancellor of Enghmd, and president of the council,

was born in 1713. Lie was a descendant of an old

Devonshire family of high standing, the third son of Sir

John Pratt, chief-jtistice of the King's Bench m the reign

of George I. He received his early education at Eton
College, whencn he passed, at the age of seventeen, to

King's College, Cambridge. In 173-1 he became a fellow

of his college, and in the following year obtained his degree

of B.A. Having adopted his father's profession, he had
entered the Middle Temple in 1728, and ten years later he
was called to the bar. He practi.scd at first in the courts

of Common Law, travelling also the western circuit. In

1740 he touU Ins degree of M.A. For some years his

practice was so liniited, and he became so much discouraged,

that he seriously thought of turning his back on the law

and entering the church. He listened, however, to the

advice of his friend Sir llobcrt Henley, a brother barrister,

afterwards known as Lord Chancellor Northington, ojid

persevered, working on and waiting for the success which
HI such case is usually slow to come. The first case nhich
brought him prominently into notice and gave him assur-

ance of ultimate success was the Ciovernnicnt prosecution,

in 17.52, of a book.seller, William Owen, for a libel on
the House of Coininons Pratt was engaged as junior

counsel for the defence, and be made his mark in an earnest

and powerful speech, winch contributed to the verdict for

the defendant. In 1753 he undertook the defence of

Murjihy, who stood charged with the forgery of a will.

Four years later, through the inlluence of \\'illiam Pill

(afterwards earl of Chatham), with whom he had formed
an intimate friendship while at Eton, he received the

appointment of allorney general. The same year he entered

the House of Commons as member for the small borough
iif Downton in \Vllt^hlre, which was subseijuenlly dis-

frinchiscd. Hj sat in parliament four years, but did iiul

distinguish himself as a debater. His professional [iraetice

now largely increased. One of the most noticeable iucideuts

of his tenure of olTice as attorney-general was the prosecution

of I)r Shebbcarc, a violent parly writer of the day, fur n

libel against the Government contained in his notorious

Letters to the People of England, which were [lublishej in

the years 17DG-1758. As a proof of Pratt's moderation in

.1 period of passionate party warfare Slid frequent "Slate
Trials," it is noted that this was the only official prosecution

fur libel which he set on foot. In January 1702 Pratt

was raised to the bench as chief-juslice of the Conimou
Pleas, this post being vacant by the death of Chief Justice

Willes. He was at the same time knighted. Soou after

Lis elevation the nation was thrown into great excitement
about the prosecution of the "worthless profligate " John
Wilkes, and tho question involved in it of the legality of
" general warrants." Chief-Justice Pratt pronounced, with

decisive and almost passionate energy, against their legality,

thus giving voice to the strong feeling of the nation, and
winning fot himself an extraordinary degree of popularity

as one of the " maintainersof English constitutional liberty."

Honours fell thick upon him ui the form of addresses from
the city of London and many large towns, and of presenta-

tions of freedom from various corporate bodies. In July
1 7G5 he was raised to the peerage as Baron Camden, of

Camden Place, in the county of Kent ; and in the following

year he was removed from the court of Common Pleas to

take his seat as i^rd chancellor (July 30, 1786). This

seat be retained less than four years; for although he
discharged its duties in so efficient 3 manner that, with one
exception, his decisions were never revci-^ed on appeal, he

took up a position of such uncompromising hostility to the

Governments of the day, the Graftou and North adiiiinis.

tratious, on the greatest and most exciting matters, the

treatmiMit of the Ameruan colonies and the proceedings

against John V.'ilkes, that the Governnienl had no choice

but to require of him the surrender of the great seal. Ho
retired from the Court of Chancery in January 1770, but
he continued to take a warm interest in the political affairs

and discussions of the time. In his speeches in the House
of Lords he sometimes showed a strong ill-fceling against

his great opponent. Lord Mansfield, on the doctrine of libel

He continued steadfastly to oppose the taxation of the

American colonists, and signed, in 1778, the piolest of th-

Loids III favour of an address to the king on the subject of

the manifesto of the American comniissioncrs. In I78'2 h*
was appointed president of the council under the Uockin^:

ham adiiiinistrution, but retired in the following ycai

Within a few months he was reinstated in this ollice under
the Pitt adniiiiistratiuii, and held it till his death. Lord
Camden was a strenuous opponent of Mr Fox's India Bill,

took an animated part in the debates on important public

matters till within two years of his death, intioduced in

178G the Bcheiiie of a regency on occasion of the king's

uiaanity, and to the last zealously defended his early views

on the functions of juries, especially of their right to decide

on all questions of libel, pie was raised to the dignity o!

an earl in May 178C, and was at the same time created

^'iscount Bayham. Earl Cimderi died in London, April 18,

179 L His remains were. interred in Scale church in Kent
CAMEL, tho Djcmal of the Arabs and Carnal of the

Hebrews, a genus of Ruminant Mammals, which, with tli«

South American llamas, form the family CamettJce, and
which in their dentition, in the absence of horns <iud o(

hoofs completely enveloping the toes, and in tbe separation

of the navicular and cuboid bones of the tarsus, show an
afliiiity with certain of the Pcrissodactyle Uni/ulata. In

common with the llamas, and unlike all other ruminants, the

camel has two upper incisor teeth, conical and laterally coin

pressed, and somewhat resembling canine teeth, of which id

the upper jaw there are two, in addition to twelve molars^

Beneath there are six incisors, two canines, and ten molar
teeth, the whole forming a dentition admirably suited foi

ihe tearing asunder and mastication of the coarse dry shrubs

on which the camel usually feeds. It possesses btaidi-s

ni.iny other peculiarities in form and strucluie specially

aJ.Tpted to its mode of life. Its nostrils are in the form i.!

oblique slits, which can be opened or shut at will, and llan

the organ of smell, which in the camel is of cxtraordinaiy

acuteness, is preserved from contact with the hot acrid sand
that, like a "jiillar of cloud," frequently sweeps across the

desert. The extremities only of the two toes which form
the foot arc free, and are each terminated by a short and
somewhat curved nail, the rest of the toes being connected
together by means of a broad elastic pad on which the foot

rests, and which buoys the camel up as it moves on the soft

and ever-shifting surface. The horny callosities on the

breast and limb-joints, on which the camel rests when being
loaded, may po.ssibly have resulted from the long ages of

servitude to which it has been .'subjected, but whether they
existed in the wild camel or not. traces of them are said 10

be now found on the now born young. The hump or hum|K
on the camel's back arc mere uiasses of fat, without aijy

corresponding curve on the vertebral column of the anin.al,

and form a rcsprve of nourishment to be used whej otber
supphcs fail ; const :)ueDtlyduring lengthened periods of pri-

vation, and during the ruttmg season, when the males almost
cease to eat, thcde masses grvatly diniinisb in size. The camel
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driver knows well the value of this natural storehouse, and
"takes caro before starting on a lengthened journey to have
the humps of his beasts well distended. In its native

deserts, however, the camol is more liable to suffer from lack

of water than of food, and accordingly the stomach is so

modified as to allow of a certain quantity of water being

stored for future use. On the walls of tlie paunch or first

stomach, little pouches with narrow mouths are developed
;

these are the so called " wliter cells," the biggest of which
in an adult camel measures when dilated about three inches

in width and depth, and these serve to strain off a consider-

able quantity of water from the contents of the paunch, re-

taining it for future use by means of powerful sphincter

muscles. The upper divided lip of the camel is slightly

extensile, and is used as a feeler with which to touch and
examine its food before turning the same into its moutl(.

The animal is further characterized externally by its long

neck, the dusky colour of its fur, the shaggy masses of long

"woolly hair on certain parts of its body, and the dispro-

portionate shortness of its legs. These, together with the

peculiarities already mentioned, combine to make it one of

the most ungainly of known animals, and alnvost justify the-

recent description given of itby Dr Uusselh.the T'mM corre-

spondent, as "an abominablyuglyneccssaryanimal." Never-

theless, it is as indispensable whcro great deserts are to be

traversed as is the ship on the ocean highway, and this

fact seems to have completely blinded the Arab to its un-

doubted deficiences in form, for in his poetry allusion is

sometimes made to the motions of the camel as to a recog-

nized standard of elegance.

The camel is one of tho oldest mammals now living, a#d
fossil remains have been found.in the Miocene of the Scva-

lik Hills of a species [Camelus sivalensis) somewhat larger,

tut otherwise scarcely distinguishable from recent forms.
" The difference is so slight," says Andrew Murray, " it

plea'os us to think that we may have here, in this most

ancient animal, a species which saw the Miocene epoch,

and which has survived all the chances and changes which

t.ive taken place since then." That it was one of the earli-

-est of domesticated animals is evident from the frequent allu-

sions made to it in the oldest written records of the human
race Six thousand camels are said to have formed part of

the wealth of the patriarch Job ; they also formed part of

the present which Pharaoh gave to Abraham, and it was to

a company of Ishmaelites travelling from Gilead to £gypt
on camels, l^den with spices, much as theii- Arabian descend-

ants do at the present day, that Joseph was sold by his

brethren. Naturalists are able to indicate with more or

less certainty the wild progenitors of most of the domestic

animals, but they have hitherto failed to obtain any reliable

evidence of tho existence, at the present day, of the wild

ancestor of the cameL In the eastern hemisphere it stands

alone, sole representative of the family to -which it belongs,

its only allies, the llamas, being confined to the slopes of the

Andes and the southern parts of South America, palae-

ontologists, hov/ever, by the discovery of several fossil forms,

have been able to bridge over the geographical gap which at

present separates the two branches of the Camelidnj,

During the rutting season tho male camel becomes exceed-

ingly savage and dangerous, and engages in fierce contests

ith its follows Tho gravid female carries her young for

fully eleven months, and produces only one calfat a time,

•which she suckles for a year. Eight days after birth the

Arabian camel stands three feet high, but it does not reach

its full growth till its sixteenth or seventeenth year. It

lives from forty to fifty years. The flesh of the young

camel resembles veal, and is a favourite food of the Arabs,

while camel's milk forms an excellent and highly nutritious

beverage, although, according to Layard, it does not, furnish

butter. The woolly hair, which grows to a great length on

the under side of the neck, the upper part of the legs, ana
on the humps, is shorn every summer, and is woven into a

variety of stuffs used by the Arab for clothing himself and
his family, and in covering his tent. It was in raiment of

camel's hair that John the Baptist appeared as a preacher.

The hair imported into this country is chiefly used in the

manufacture of small brushes used by painters, while the

thick hide is formed into a very durable leather. The dung
is used as fuel, and from the incinerated remains of this

sal-ammoniac is extracted, which was at one time largely

exported from Egypt.

But it is as " the ship of the desert," without which vast

tracts of the earth's surface would probably have remained

for ever unexplored, that the camel is chiefly valuable. In

its fourth year its training as a beast of burden begins,

when it is taught to kneel down and to rise at a given

signal, and is gradually accustomed to bear increasing loads.

These vary in weight from 500 to 1000 lb, according to

the variety of camel employed, for of the Arabian camel

there are almost as many breeds as there are of the horse in

more temperate regions. When crossing a desert the camels

are expected to carry their load 2S miles a day for three days

without drink, getting a supply of water, however, on the

fourth ; but the fleeter varieties will carry their rider and
a bag of water 50 miles a day for five days without drink-

ing. When too heavily laden tho camel refuses to rise, but

on the march it is exceedingly patient under its burden,

only yielding beneath it to die ; relieved from its load it

does not, like other animals, seek the shade, even when that

is to be found, but prefers to kneel beside its burden in the

broad glare of the sun, seeming to luxuriate in the burning

sand. When overtaken by the deadly simoom it falls on

its knees, and stretching its snake-Uke neck along the sand,

closes its nostrils, and remains thus motionless till the at-

mosphere clears ; and in this position it affords some shelter

to its driver, who, wrapping his face in his mantle, crouches

behind his beast. Of still greater service is it, when, the

whole caravan being on the point of perishing for want
of water, the acute sense of smell which the camel pos-

sesses enables it to perceive the presence of water more
than a mile off; then it will break its halter and make an
unerring track for the well The food of the camel consists

chiefly of the leaves of trees, shrubs, and dry hard veget-

ables, which it is enabled to tear down and masticate by
means of its upper incisors and powerful canine teeth. It

is, however, fond of luxurious living when such is to be had,

and, according to Sir Samuel Baker, when it arrives in good
pasture, after several days of sharp desert marching, it often

dies in a few hours of inflammation caused by repletion ; but

when other animals are starving, the camel, according to tho

same authority, thrives " on the ends of barren Icaflesa

twigs, the dried sticks of certain shrubs, and the tough dry

paper-like substance of the dome palm, about as succulent

a breakfast as would be a green umbrella and a Timet

newspaper." The docility of tho camel has become well-

nigh proverbial throughout Europe, but recent travellers

who have studied tho animal in Arabia and Africa have

said much to lessen, if not to extinguish, its reputation in

this particular. " If docile means stupid," says Palgrave,

who had ample opportunity of observing the camel during

his romantic sojourn in Arabia, " well and good ; in such a

case the camel is the very model of. docility. But if the

epithet is intended to designate on animal that takes an

interest in its rider so far as a beast can, that in some way
understands his intentions, or shares them in a subordinate

fashion, that obeys from a sort of submissive or half-fellow-

feeling with his master, like the horse or clephjint, then I

say that tho camel is by no means docile—very much tho

contrrtry. He takes no heed of liis rider, pays no attention

whether ho be on his back or not, walks straight-On when
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once set agoing, merely because he is too stupid to turn

aside, and then should some tempting thorn or green

branch allure him out of the path, continues to walk on in

the new direction simply because he is too dull to turn

back mto the right road. In a word, he is from first to

last an undomesticated and- savage animal rendered service-

able by stupidity alone, without much skill on his master's

part, or any co-operation on his own, save that of an extreme

passiveness. Neither attachment nor even habit impress

him
i
never tame, though not wide-awake enough to be

exactly wild." So also Sir S. Baker, in his recent work

Tke Alhert Nyama, bears testimony to its extreme dulness,

lor while other ruminants in feeding select wholesome

herbs, the camel is stupid enough to eat indiscriminately

*Tery green vegetable ; it is thus often poisoned through

eating a plant known to the Arabs as " camel poison," and

on this account it is customary to set watchers over them

wliile grazing in districts where this plant is found. The

camel, however, is revengeful, and in satisfying this passion

is said to display a far-thoughted malice scarcely consistent

with the extreme stupidity attributed to it by Palgrave.

Of this vindictiveness the camel driver is well aware, and of

"le certainty that sooner or later it will seek revenge

;

accordingly it is customary for the person who has reason

•(> fear its malice to throw his clothes before the camel,

•neanwhile concealing himself until the infuriated animal

lias expended its rage in tossing and trampling upon them,

when the injury, real or supposed, is immediately forgotten.

The camel is probably a native of the desert countries of

'.he south-west of Asia, whence it has spread into most of

(he arid regions of the eastern hemisphere, carrying w ith it

wherever it goes a mark of its desert origin in the antipathy

which it shows to cross a stream of water. It has lately

been introduced into Australia, the great central desert of
which was recently crossed by Warburton with a caravan of

camels. It has now also obtained a footing in the New
World, ten camels having been landed at New York some

years ago, all of them, however, with the exception of a

lingle male and female, dying soon after. The surviving

pair were transferred to Nevada, where the soil was sandy

»nd sterile, producing abundance of prickly shrubs which

no other animal would touch, but on which the pair of

camels flourished and bred. This female has already given

birth to twenty-four young, all of which are still (1875)

ilive, and some of these having also bred, there are now
ninety-six camels, all, with the exception of the original

ionple, born in Nevada. In Europe the camel is only

reared in the neighbourhood of Pisa, having been introduced

there by one of the dukes of Tuscany, and is employed as

a beast of burden, but is said to be gradually deteriorating.

There ore two species of camel—the Arabian and the

Bactrian. The former or single-humped species \Camdus
4rumedariits) is found in greatest perfection in Arabia,

whence it has spread eastwards to India, where it is now
txtensively used, although the stony nature of much of the

ground it has to pass over does not give it in India that

superiority over other beasts of burden, which it undoubt-

edly possesses ic desert countries. It seems to have spread

.. .istwards with the Koran along the North African shores,

md to have been introduced by the Moors into Spain,

Rliere, howercr, it did not succeed in establishing itself, it

also accompanied the followers of Mahomet into Euro-

pean Turkey. In Arabia several breeds, each possessing

special qualities, are carefully cultivated The chief of

hese are the thick-built, heavy-footed, and slow-paced

rariety, used for carrying heavy loads, and the dromedary

—

i name often applied to all the members of the single-humped
ipecies, but properly belonging only to a thin, comparatively

rlegant, and fine-haired breed, celebrated for its fleetness,

-arrying its rider_wtien necessary 100 miles a day The

dromedary, says Palgrave, " is the race-liorse of Its species,*

and the difference between it and the heavy variety 13

exactly the same " as between tho race-horse and a hack."

Another breed, belonging to a tribe of Arabs who dwell near

the western shores of the Red Sea, is specially adapted for

journeying with loads over mou'stainDus districts,and Baker,

who made use of them, states that they accomplished feats

in mountain climbing which would have been impossible

to any other domestic animal so loaded. The Bactrian or

two humped camel (Cametus bacCrianns) is a somewhat
larger and more robust species, and is much rarer than the

Arabian. It is found throughout the region lying to the

north and east of that inhabited by the dromedary, from

the Black Sea to China and northward to Lake Baikal,

where in winter it sustains severe cold, subsisting mean-

while upoji the leaves and twigs of the willow and birch;

The pads on its feet are harder than in the other species,

and are thus better fitted to bear the changes wrought on

the soil by the frequent alternations of rain and drought,

while its. fur is also thicker and more plentiful. In Central

Asia both species occur, and hybrids are not uncomnjon,

the latter being, it is alleged, occasionally fertile among
themselves. (J. Gl.)

CAMELLIA, the name of a genus of Tetiislromiacece,

remarkable for its evergreen laurel-like foliage, and its

handsome rose-like flowers, whence the common species,

C. japonica, is sometimes called the Japan rose. This is

an evergreen shrub of remarkably hardy constitution, so

that in our climate it flourishes perfectly in a cold green-

house ; indeed, in the south and west of England, and in

other favourable situations, the plant itself is hardy, and

only suflers from frost in regard to the damage done to its

flowers, which are naturally developed very early in the

spring, and are therefore liable to suiTer injury from spring

frosts. The plant had been cultivated by the Japanese and

Chinese long previous to its introduction to our gardens

from China in 1739, and, in consequence, numerous double-

flowered varieties were at that time known, of which about

two dozen sorts were introduced from China, chiefly be-

tween 1806 and 1824, some two or three others having

been obtained so early as 1792-4. This number ot

varieties has now been very considerably increased by the

production of European seedlings, so that several hundreds

are figured in a publication called Nouvelle Iconogiaphie det,

Camellias, specially devoted to their illustration. The plant

seeds freely in the climate of Italy and the south of Europe^

and thence many first-rate sorts have been obtained.

The original type of C. japojiica forms a dense bushjj

evergreen, abundantly clothed with ovate acuminate glossy

leaves, and decorated with sessile single red flowers com*

posed of from five to seven (nominally five) broadly obovata

rosy carmine petals, which expand into a cup-shaped flowert

and surround a cuclet of numerous monadelghous stamens4

within which a few free stamens, two to each petal, are

produced. These stamens afford a fine contrast to the

broad spreading petals. This .form, or one but slightly

removed from it, is still cultivated in gardens, as a stock

on which to graft the double-flowered sorts, these only, ia

a general way, bein^ now prized. There are, howevefj

some few exceptions, as, for example, the single white, whose
large flowers, with their conspicuous stamens, are extremely

haudsome^hen associated with the rich-lofiking dark greeo

foliage.

The name Camellia was given to (hfese pIsTili by LiunaSra

in honour of George Joseph Camellus or Kamel, a Mor*

avian Jesuit, who travelled in Asia, and wrote a history ol

the plants of the island of Luzon. In Japan, its nativa

country, the Camellia attains to the size of a large treSj

and it is held in high estimation- by the J.-.p. .lese oiy-

acccunt of the extreme beauty of ity Urge^ showy, ami
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>dr,ou3-colourcd flovcers, which, however, have this draw-

back, that they have no scent. It appears to have been

cultivated by the Chinese from time iniuieDiorial, and all

our earlier iiitroductious were obtained from that country.

According to the Hoitus A'ewcnsis, it was introduced into

England by Kobeit James, Lord Petre, before the year

ITi'J , and the Waratah, or anenione-flouered variety,

which has broad outer petals and a crowd of smaller central

ones, is siaid to have been introduced at the same time. The
double white, a variety as yet unsurpas-sed in beauty, its

flowers being ao pure in colour.and so lull and symmetrically

imbricated in form, was introduced in 171)2
, as also was

the double striped, a free blooming hardy kind, with rosy

red flowers irregularly blotched with white, wbich though

surpassed in size and richness of colouring by more modern
European varieties, is still too useful to be altogether die

carded. The latest direct importations are probably the

hexangular-Howered Camellia (kexang^daru), introduced

from China by Mr Fortune in 1S46, a variety which, like

that called Lady Hume's Blush (incaninta), has the pointed

petals laid directly over each other, so thivt the face of the

flower becomes si.\-angled ; and the fish-tailed Camellia,

introduced in 1S61, a variety in which the leaves are .sharply

serrated at the margin and forked at the apex, so that they

resemble in form the tail of a fish.

To be seen in their full perfection Camellias should be

planted out in borders of properly prepared soil under

glass ; but these borders should be very effectually drained,

and of such a mechanical composition as never to become
soddencd, for the plants require to be almost deluded

with water when making their growth, and when develop-

ing their blossoms. The borders, moreover, when the plants

have become well established, and the soil is full of roots,

will require to be assisted by top-dressiugs, such as sheep

or deer dung, and by applications of liquid manure. Tlicy

by no means require a heated structure, nor too much sun-

light, but when well established in a cool and somewhat
shaded conservatory, may become a source of infinite delight

to those who have a love for flowers. As instances of the

great esteem in which the Camellia is held, it is only neces-

sary to refer to the immense number of cut blooms sold

during the season in Covent Garden market, and the high

prices which they realize while yet comparatively scarce.

The genus CavicUia \% limited to some six or sevpn sppcies, n.itivps

of India and Japan. Of these, besides C. jnponica, nnother named
C reiicw^d?'!!, ft native of the island of Hong-Kong, is tiiglily pnzed
in gardens for its very handsome blossoms ft ditfers from C
iaponica in its downy branches, and reticulated, not glos,sy leaves,

and also in its much larger flowers. The double-flowered variety

of this plant has a raost gorgeous appearance, specimens of the

flowers having been measured wliich were as much as twenty inches

In circumference.

Both C. Sasaji^^ua (cotri/era), and C. dnipi/cra {zzKissii), the

former inhabitinff .Tapan and China, the latter Cochin-(])hina and
the mountains of India, are oil-yielding plants. The oil ofC Sasnn-

pia (of which Sasankwa is the native Japanese name) has afl agree-

able odour, and is used for many di>meslic purposes ; it is obtained

from the seeds by subjecting them to pressure sufBcicnt td reduce

thera to a coarse powder, and then boiling and again pressing the

cmshed material. The leaves are also used in the form of a decoc-

tion by the Japane.10 women, for washing their hair ; and in adned
.«tate they are mixed witli tea on account of their plca-sant flavour.

The oU of C. drupi/cra^ which is closely allied to C. -^asavqiia, is

used medicinally in Cochin-China, its flowers also are odoriferous, all

the other known species, except the Indian C lulcsccns, being in-

odorous.

TIic genus CavieUia is very closely allied to that of the tea-plant

(Thea) ; indeed so close is the affinity that some botanists have pro-

posed to unite them. Dr Seomann, however, in a memoir published

in the Trartsactitms of the Limwan Snciriy (xxii. 337), points out
their distinctions, from which it appeai-s that while in Cnmclha the

flowers are erect and sessile, the caJyx many-leaved with deciduous
sppjils, the interior stnjnens (those within the monndelphous nng)
twii:c the nunber of petals, and the styles five in number, tlie

flowers of Thta are pedunculate and nodding, the calyx five-sepaled

•rith persistent sepals, the interior stamens equalling the pet-il« in

number, and the styles three. So close, however, is the agreemTt
between them that the red-flowered Camellm Sasaiiqun, as it «b»
for a long time called m gardens, has, as a result of n^ore intimate
acquaiiitauco vnlh its structure, to be referred to Tfu-n, under ihe
name of Tkrn vmhpora. B'-iit) am and Hooker, in tlieir new Gturrn
riiinlannn, have again united Tliea wiih Camellia under ihe latter

name, [uefernng to regard the teas us foiiiiing aserlmii of I'le gi-nits

C't^iiflliff, u)uib comliibion b.is bren adoplt-tl liy Proies.'ior lljci in
the rinra •</' Uriliah bulla (I ^92), wbrre the Thai assmuidi of
authors is relerir-d to as the pos-iblc >\ll.l stock of the leK-plaiil. aiiO

the name of Cnvir/hn llicijrrit adopted lur the eoiiibiiied lonii called
T- chimnsiS by Llniiieus and Seeuiaiiii. (1 .MO )

CAMEO, a term of doubtful origin, applied to engraved
work executed in relief, on hard or precious stones, on
imitations of such stones in glass called " pastes," or on
the shells of molluscous animals. A cameo is thus the

converse of an intaglio, which consists of an incised or

sunk engraving executed in the same class of matenals.

The word cameo is generally regarded as being denvcj
from the Arabic cavn-u, a charm or amulet , but a nunber
of other derivations have been suggested, among which a
highly allegorical origin of the word from the Arabic

camaul, the camel's hump, implying any object 111 relief',

has been maintained by an eminent authority. Cainei>-

cutting 13 an art of much more recent introduction thai*

the sister art of intagho-engravmg. The earliest knoi>t>

traces of any attempt at cuttmg gem-figures in rehsf are

seen in certain I'hcemcian and Etruscan scarabei, in

which the back of the beetle has been utilized for the faint

delineation of another and quite different figure. One I'f

the most ancient known cameos, of which the date can be
fixed with certainty, consists of a sardonyx of three layers

with [Hirtrait heads of Demetrius Soter and his wife Laodicc,

which must have been engraved between the years IG?
and 150 n.c.

The materials which ancient artists used for cutting into

cameos were chiefly those siliceous minerals which, under a
variety of names, present various strata or bands of two or

more distinct colours, and properly the name cameo should

be resirictcd to work executed in reliefs on such banded
stones. The minerals, under different names, are essentially

the chalcedonic variety of quartz, and the differences of

colour they present are due to the presence of variable

proportions of iron and other foreign ingredients. These
banded stones, when cut parallel ti» the layers of different

colours.and when onlytwocoloured bauds—white and black,

or sometimes white and black and brown—are present, are

known as onyxes, but when they have with the onyx
bands layers of carnelian or sard, they are termed
sardonyxes.. The sardonyx, which was the favourite stone

of ancient cameo- sngravers, and the material in which
their masterpieces were cut, was procured from India, and
the increased intercourse with the East by the way of

Egypt after the death of Alexander the Great had a marked
influence on tho development of the art. CamecHCUtting

attained the zenith of its pristine perfection in Rome
during the first two centuries of the Christian era, the

.fhief works being portraits of the reigning families, and
allegorical illustratious of their glories. Contemporaneously

with the production of the finest works in Oriental precious

.stones, pastes or imitations in glass were made in in-

credible numbers to meet the requirements of the classes

who could not afford the other necessarily rare and costly

luxuries. Both in perfection of material and in artistic

ment theae imitations were, in tho best period, of extra-

ordinary merit. The Barberini or Portland vase in the

Briti.sh Museum 13 a rare example of the skill of both the

glass-worker and engraver on gl.ass of ancient times.

The two most famous examples of this art which have

come down to the present day are the Great Agate of the

Sainte Chapelle in the Biblioth^que Nationale, Paris, and

'.;« Augustus Cameo in the Vienna collection. Tho former-
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was pledged among other valuables in 12-14 by Baldwin II.

of Censtantinople to Saint Louis. It is meutioned in

1344 as " Le Camahieu," having been sent in that year to

Rome for the inspection of Pope Clement VI. It is a

sardonyx of five layers of irregular shape, like all classical

gems, measuring about 13 inches by 11 inches. During

the Middle Ages the subject was supposed to be the triumph

of Joseph in Egypt; but it is now known to represent on

its upper part the apotheosis of Augustus, the centre beiug

occupied with the reception of Germanicus ou his return

from his great GermaVi campaign by the Emperor Tiberius

and his mother Livia. The lower division is filled with a

group of captives in attitudes expressive of woe and deep

di.jection. The Vienna gem (Gemma angustea), an onyx

of two layers measuring 9 inches by 8, is a work of still

greater artistic interest The upper portion is occupied

with an allegorical representation of the coronation of

Augustus,—the emperor being represented as Jupiter with

Livia as the goddess Roma at his side. In the composition

Neptune and Cybele, with several members of the family

of Augustus, are introduced, and on the exergue or lower

portion are Roman soldiers preparing a trophy, barbarian

captives, and female figures. Tlie history of this inestimable

treasure has been traced from the time of the Crusades, and

it came into the possession of the Emperor Rudolph II. in

the ICth century for the enormous sum of 12,000 gold

ducats

While these and other similar monuments of antiquity,

which have come down to us only mellowed and not injured

by time, have intrinsically a priceless value as the expres-

sion of the most perfect artistic culture and feeling of the

age to which they belong, they possess at the same time

equally great significance to the student of the history,

civilization, morals, and manners of the period. They
supply the most authentic means of confiriaing the infer-

ences to be drawn from classical sources a-s to beliefs,

usages, dress, domestic and public habits, and pursuits of

the people with whom they deal, and by means of such

gems not only are the prevailing features of an ancient race

accurately delineated, but the actual portraits of many of

the most prominent personages in the world's history have

been faithfully preserved, and can be identified beyond the

shadow of a doubt.

The art of cameo-engraving waned in the early part of

the 3d century, after the death of the Emperor Severus, but

under the first Christian Emperor Constantine it fnjoyed a

brief period of revival Many very beautiful cameo
portraits of Constantine are exlant; and it was during or

shortly after his reign that Christian Scripture subjects

began to appear on cameos. That class of subjects con-

stituted the staple of such work—generally rude and
.iitistically debased—as continued to be cultivated under
I lie Byzantine empire down to nearly the epoch of the

Ivenaissance. From the Byrantine period downward one

peculiarity of gem-engraving becomes noticeable. Camco-
work as compared with intaglios in classical times was rare

and infrequent, but now and onwards the opposite is the

cicse, intaglio-sinking having almost died out, and cameos
being chiefly produced. Commercial intercourse with the

East still secured for the engravers a supply of magnificent

lardonyxes, although blood-stone and other non-banded
stones were very commonly used for works in relief. Cameos
during the long dark ages were used chiefly for the decora-

lion of reliquaries and other altai furniture, and as such
'heir designs were purely ecclesiastical or' scriptural To
this period also belongs the class of complimentary or motto
-ameos, which, containing only inscriptions and an oma-
•ncntal border, executed in nicolo stones, were used as

personal gifts and adornments.

a'.cdiasval Jiojes di'tique cameos were held in peculiar

veneration on accouui, ol tne belief, then uuiversaJ, ii'i their
potency as medicinal charms. This power was supposed
to be derived from their origin, of which two theories,

equally satisfactory, were current. By the one they were
held to be the work of the children of Israel durin^ their

sojourn in the wilderness (hence the name Fterns d'ltrael),

while the othsr theory held them to be direct products of
nature, the engraved figures pointing to the peculiar virtue
lodged in them.

The revival of the glyptic arts in Western Europe dates
from the pontificate of the Venetian Paul II. (14G4-71),
himself an ardent lover and collector of gems, to which
passion, indeed, it is gravely aflirmed he was a martyr,
having died of a cold caught by the multiplicity of gems
exposed on his fingers. The cameos of the early part of the
16lh century rival in beauty of execution the finest classical

works, and, indeed, many of them pass in the cabinets of
collectors for genuine antiques, which they closely imitated.

The Oriental sardonyx was not available for the purposes
of the Renaissance artists, who were consequently obliged
to content themselves with the colder Gennan agate onyx.
The scarcity of worthy materials led them to use the backs
of ancient cameos, or to improve on classical works of inferior

value executed on good material, and probably to this cause
must also be assigned the introduction of shell cameos,
which are not supposed to have been made previous to
this period.

Among the means of distinguishing antique cameos from
cinqueceuto work, the kind of stone is one of the best

tests, the classical artists having used only rich and warm-
tinted Oriental stones, which further are frequently drilled

through their diameter with a minute hole, from having
been used by their original Oriental ix>sses.sors in the form
of beads. The cinquecenlo artists also, as a rule, worked
their subjects in high relief, and resorted to undercutting,

no case of which is found in the flat low Work of classical

times. The projecting portions of antique work exhibit a
dull chalky appearance, which, however; fabricators learned

to imitate in various ways.one of which w/is by cramming th

gizzards of turkey fowls with the gems. Another index ol

antiquity is found in the dilTcrcnt methods of working
adopted in classical and Renaissance times. The tool.*

employed by the Renaissance engraver were the drill and
the wheel, both fed with oil and diamond or emery dust.

The drill was simply the common instrument known by
that name, and the wheel was a small metallic disc, which
cut by its periphery being made to rotate in a vertics.'i

plane. Antique gems of the best period were cut or

scratched (y\v<t>uv, scalpere) with the diamond point
(splinters either of corundum or sapphire), with the aid of

the drill, which the artists possessed in common with their

modern successors.

In the early part of the 18th century great confusion
was introduced into the study of this department of art,

by the fraudulent insertion on a wholesale scale of names in

Greek, purporting to be those of the engravers of the gem*
bearing them. In reality the insertion of his name by
any artist, on cameos especially, was an exceedingly rare

occurrence. An invariable and unfailing test of the
authenticity of any signature on a cameo is " that it be
always in relief, which is a sure evidence that it was cut at

the same time with the rest of the composition." Another
fraud practised in Italy during the revival consisted in

engraving on unnamed portrait gems a name supposed to

suit the aspect of the individual

In our own day the engraving of cameos has ceased to be
pursued as an art. Roman manufacturers cut atones in

large quantities to be used as shirt-studs and for setting iu

finger-rings; and in Kome and Paris an extensive trade

is carried on iu the cutting of shell cameps, which are
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largely imported into England an- counted as brooches by

Birmingham jewellery manufacturers. The principal shell

used is the large bull's-mouth shell {Ca-ssis ru/a). found in

East Indian seas, which has a sard-like underlayer. The

black helmet (Cassis tube/osa) of the West Indian seas, the

horned helmet {C coriittta) of Madagascar, and the pinky

queen's conch (Strombus yiffoA of the West lurlies are also

employed. The famous potter Josiah Wedgwood introduced

a method of making imitations of cameos in pottery by

producing white figures on a coloured ground, this con-

stituting the peculiarity of what is now known as Wedgwood
ware. (j. pa.)

CAMERA LUCIDA, an instrument invented by Dr
Wollaston for drawing in perspective.

If a piece of plane glass be fixed at an angle of 45° with

the horizon, and if, at some distance beneath, a sheet of

paper be laid horizontally on a table, a person looking

downwards through the glass will see an image of the

objects situated before him ; and as the glass which reflects

the image is also transparent, the paper and pencil can be

scon at the same time with the image, so that the outline

of the image may be traced on the paper. The image is

an inverted one. This is the simplest form of the instru-

ment, and may be constructed extemporaneously by fixing

on a stand a plane transparent glass, with its surfaces

ground parallel, or a piece of Muscovy glass, at an angle of

45° v/ith the horizon A cord with a small hole in it will

serve as a sight for keeping the eye steady in one situation

whilst the pencil is tracing the image.

Let a plane mirror, cb (Plate XXXIV. f g. 1), be inclined

at an angle of 22i° with the horizon, and let ba, a piece of

plane transparent glass, be so placed as to make an angle

of 22i° with the vertical, then rays/jr from au object will

be twice reflected before they reach the eye at e, and, con-

sequently, on looking down through the transparent glass,

an erect image is seen, and the pencil may be drawn over

the outlines of this image, so as to leave a perspective

representation on the paper.

As the image and pencil are at diflferent distances, they

cannot be both seen in the same state of the eye. To
remedy this inconvenience, a convex glass is used, of such

focus as to require no more effort than is necessary for seeing

the distant objects distinctly. By means of this lens, the

image will appear as if it were placed on the surface of the

paper. In fig. 1, bd is a convex glass of 12 inches focus.

Instead of using a convex lens, short-sighted persons will

require a concave glass to be placed at /, in the course of

the rays from the object to the reflecting surface. In fig. 2,

tie is a concave glass so placed that it may bo turned at

pleasure into its place, as the sight of the observer may
require. Persons whose sight is nearly perfect may use

either the concave glass placed before the reflecting surface,

or the convex placed between the paper and the eye.

In the actual construction of the instrument, a prism is

used instead of a mirror and pl,\r.e glass. The rays from

the object fall upon the surface be of the prism, fig. 3.

This surface be is inclined 22i° to the horizon. The
refractive power of the glass allows none pf the rays in this

situation to pass out ; they are all reflected from the surface

be to the surface ab, and from that to the eye. ab makes
an angle of 135° with be, and 22J° with the vertical. The
eye cannot see the pencil through the prism as it does

through a plane glass ; therefore, in order that the pencil

may be seen, the eye must be so placed that only a part of

the pupil may be above the edge of the prism, as at e. fig.

3 ; and then the reflected image will be seen at the same
time with the paper and pencil. There is a small piece of

brass perforated with aholec(fig. 2), and moving on a centre:

this serves to keep the eye in one position, as it must be

that the image may be steady, and abo to regulate the

relative quantities of light to be received from the object

and from the paper.

The instrument, being near the eye, does not require to

be large. The smallest size v/hich can be executed with
accuracy is to be preferred, and is such that the lens is

only three-fourths of an inch in diameter. Fig. 4 shows
the instrument on its stand, and clamped to a board.

The joint by wiich the prism is attached to the stand is

double.

This instrument serves for drawing objects of all forms,

and consequently also for copying lines already drawn on a

plane surface. If it is required that the copy shall be of

the same size as the original drawing, the distance of the
drawing from the prism should be the same as the distance

of the paper from the eye-hole. No leas will be necessary

in this case, because the image and the paper, being both
at the same distance from the eye, coincide without the aid

of a glass

In order to have a reduced copy of a drawing, the

drawing is to be placed at a distance from the prism greater

than the distance of the paper from the eye-hole. If the

distance is twice as great, a copy will be obtained in which
the lines are of one-half the size of the lines in the original,

and so in proportion for other distances. A leus is

necessary, that the eye may be enabled to see at two
different distances ; and, in order that one lens may serve,

the distance between the eye-hole and the paper should be
variable : to that efl'ect the stand is susceptible of being
lengthened or shortened at pleasure.

The length of the stem is adjusted upon optical

principles. When a distant object is to be delineated, the

rays coming from it, and reflected by the instrument to the

eye, are parallel, and it is required that the rays proceeding
from the papei to the eye should also be parallel. This is

accomplished by interposing a lens between the paper and
the eye, with its principal focus on the paper. When the
object to be delineated is oo near that the rays which come
from it to the eye are divergent, then it is required that the

rays from the paper should likewise be divergent in the

same degree, in order that the paper and the image may
both be seen distinctly by the same eye ; for this purpose
the lens must be placed at a distance from the paper less

than the distance of its principal focus.

The advantage of this instrument as compared with
the camera obscura are,

—

1st, That it is small and easily

carried about ; 2rf/y, That no liues are distorted, not even
those most remote from the centre ; and 3dly, That in the

field of the camera lucida 70° or 80° may be included,

whilst the distinct field of the camera obscura does not
extend beyond 30° or 35° at most. See liepertorj/ of Arts,

vol. X., 1807, p. 162, and Nicholsons Journal, vol. rvii.

If the camera lucida be fixed at the eye-glass of a
telescope, it will reflect to the eye the image of the objects

in the field of the telescope, so that a drawing of the image

may be made. See Brewster's Aceount of some Philosophical

Insti-umenls. A plane reflecting glass fixed at an angle >f

45° with the horizon, and placed so as to receive the ra/s

from the eye-glass of a telescope, will also give an image of

the objects in the field, so situated that the image may be

traced with a pencil. Varley's patent graphic telescope is

upon this principle. In order that the field may be large,

the magnifying power of the telescope should be small.

The optigraph of Ramsden and Thomas Jonts, di>,scribed

in the Philosophical .h''i(jn:i:te, vol. xxviii,, 1807, p. 67, is

an instrument of a similar kind. The image of the object

is scon in a telescope. There is a piece of plane glass near c

in the focus of the eye-glass of the telescope F, Plate XXXIV.
fig. 5. On the centre of this piece of glass is a dat ; a is a

plane mirror, inclined so as to reflect the image of the

object into the telescope. This mirror remains fixed, whilst
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tlie telescope is movable on a universal joint at its object-

|lass 6. Near c is another plane mirror, which reflects

ihe rays to the eye-glass. The eye being placed at the eye-

glass at «, the telescope is to be moved by the handle h so

that the dot in the focus of the eye-glass shall pass over

(ha outlines of the image seen by the eye, and the pencil

at L performing a similar motion to that of the dot, and
diding freely in its sheath, presses with its weight on the

paper ; a drawing of the object is the result. If the stand

and slider H be lengthened, an enlarged drawing will be
obtained.

CAMERA OBSCURA, an optical apparatus, consisting

of a darkened chamber, at the top of which is placed a
box or lantern, containing a convex lens and sloping

mirror, or a prism combining the lens and mirror. The
rays of light from surrounding objects are received by
the lens, and the mirror reflects images of the scenery

downwards on a table placed underneath. This ingenious

contrivance is said to have been invented by Baptista

Porta in the end of the 16th century. For the camera
obacura used by photographers see Photography.
CAMERARIUS, Joachim (1500-1574), whose family

name was Liebhard, one of the most learned classical

scholars of his time, was born at Bamberg on the 12th

April 1500. He studied at Leipsic, Erfurt, and Wittenberg,

and in the last-mentioued town he enjoyed the friendship

of Melanchthon. For some years he w-as teacher of history

and Greek at the Gymnasium, Nuremberg. In 1530 he
was sent as deputy for Nuremberg to the Diet of Augsburg,
where he rendered important assistance to Melanchthon.
Five years later he was commissioned by Duke Ulrich of

Wiirtemberg to reorganize the university of Tubingen ; and
he subsequently rendered a similar service at Leipsic, where
.the remainder of his life was chiefly spent. He translated

into Latin Herodotus, Demosthenes, Xenophon, Homer,
Theocritus, Sophocles, Lucian, Theodoret, Nicephorus, and
other Greek writers. He published upwards of 150 works,

including a Catalogue of the Bishops of the principal Sees ;

Greek Epistles ; Accounts of his Journeys, in Latin verse
;

a Commentary on Plautus ; Euclid, in Latin ; and the

Lives of Heliua Eobanus Hessus and Philip Melanchthon.
He died at Leipsic in 1574.

CAMERARIUS, Joacdim (1534-159S), a learned

physician, son of the preceding, was born at Nuremberg,
6th November 1534. After having finished his studies in

Germany he visited Italy, where he graduated as doctor of

medicine. On his return he was invited to reside at the

courts of several princes ; but he was too much devoted to

the study of chemistry and botany to accept their ofl'ers.

He settled in his native town-of Nuremberg, where he
practised as a physician, and was the chief agent in founding
a medical school. He wrote a Horlus Medicus, and several

other works. He died on the 11th October 1598.

CAMERINO, formerly the capital of a delegation of the
same name iu the States of the Church, and now the chief

town of a district, in the province of Macerata, in Italy, is

situated on a height at the foot of the Apennines, 41 miles
W. of Ancona. It is the seat of an archbishop, and
possesses a small university founded in 1727, a theological

seminary, nineteen conventual buildings, and a bronze statue

of Pope Sixtus v., dating from 1587. Its cathedral,

Sansovino, is built on the site of an ancient temple to

Jupiter, and contains a number of excellent paintings. The
culture and manufacture of silk is by far the most important
branch of industry ; to which may be added the preparation

of leather. Camerino occupies the site of the ancient
Camerinum, an Umbrian city, whose inhabitants, the
Camertes, are mentioned as an important people at a very
early date. About the beginning of the Christian era its

lands were bestowed pn military colonist^
i
hut it continued

to en iQv considerable pro?peritv. In the Middle Ages it

originally lormea part of the duchy of Spoleto ; but it passed
in the I3th century to the Varani family, and in 1520 was
made an independent duchy by Leo X. About seventy
years afterwards it was incorporated by the Papal States.

The painter Carlo Maratta, the last of the so-called Roman
school, was a native of the city. Population, 11,880.
CAMERON, John (1579-1623), a learned theologian,

was born at Glasgow about 1579, and received his early
education in his native city. After having taught Greek in

the university for twelve months, he removed to Bordeaux,
where he was soon appointed a regent in the College of

Bergerac. He did .lot remain long at Bordeaux, but
accepted the ofTer of a chair of philosophy at Sedan, where
he passed two years. He then returned to Bordeaux, and
in the beginning of 1604 he was nominated one of the

students of divinity who were maintained at the expense
of the church, and who for the period of four years were at

liberty to prosecute their studies in any Protestant seminary.
During this period he acted as tutor to the two sons of

Calignon, chancellor of Navarre. They spent one year at

Paris, i/nd two at Geneva, whence they removed to Heidel-
berg, where they remained nearly twelve months. In this

university, on the 4th of April 1608, he gave a public

proof of his ability by maintaining a series of theses, £>e
tripHci Dei cum Nomine Fcedere, which were printed among
his works. The same year he was recalled to Bordeaux,
where he wa.s appointed the colleague of Dr Primrose; and
when Gomarus was removed to Leyden, Cameron, in 1618,
was appointed professor of divinity at Saumur, the principal

seminary of the French Protestants.

In 1620 the progress of the civil troubles in France
obliged Cameron to seek refuge for himself and family in

England. For a short time he read private lectures oa
divinity in London ; and in 1622 the king appointed him
principal of the university of Glasgow in the rOom of

Robert Boyd, who had been removed from his oflice in

consequence of his adherence to Presbyterianism. His
successor appears to have been more favourably inclined

to Episcopacy,—a circumstance that may have tended to

diminish the cordiality of his reception in his native city.

Hero he also taught divinity with great reputation, but

he resigned his office in less than a year. Calderwood says

that " Cameron was so misliked by the people that he vraS

forced to quit his place soon afterwards."

He returned to France, andfixsd his residence at Saumur;
and after an interval of a year he was appointed professor

of di\'inity at Montauban. .The country was still torn by
civil and religious dissensions ; and as Cameron maintained
the doctrine of passive obedience, he excited the indignation

of the more strenuous adherents of his own party. He
withdrew to the neighbouring town of Moissac ; but ha
soon returned to Montauban, and a few days afterwards ba
died at the age of about forty-six. Cameron left by his

first wife several children, whose maintenance was under-
taken by the Protestant churches in {fiance. All his

works were published after his death.

His name has furnished a designation to a party of

Calvinists in France, who asserted that the will of man
is only determined by the practical judgment of the mind

;

that the cause of men's doing good or evil proceeds from
the knowledge which God infuses into them ; and that

God does not move the will physically, but only morally,

by virtue of its dependence on the judgment of the

mind. This peculiar doctrine of grace and free-will was
adopted by Amyraut, Cappel, Bochart, DailM, and othen
of the more learned among the Reformed ministers, whe
judged Calvin's doctrines on these points too harsh. Th<
Cameronitea are moderate Calvinists, and approach t»

the opinion of the Arminians. They are also ealle/
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death, ami sometimes Amyraldista. The rigid adherents to

the Synod of Dort accused them of Pelagianism, and even ot

Maiitclieism, and the controversy between the parUis was

carried on with great zeal
;
yet the whole question between

them was only, whether the will of man is determined by

the immediate action of God upon it, or by the intervention

of a knowledge.which God impresses on the mind. The
Synod of Dort had laid dov.n the position that God not only

illuminates the understanding, but gives motion to the

will by making an internal change therein ; whereaa

Cameron admitted only the illumination by which the

mind IS -morally moved, and attempted to explain the

decision of the Synod of Dort so as to make the two opinions

consistent.

CAMERON, RiCHAjiD ( t -1680), the founder of the

Cttmeronians, was born at Falkland, id the county of Fife.

The date of his birth is not known. His father, who was

a shopkeeper in that town, gave bim such an education as

the village school afforded ; and his success was so great

that, while still a youth he was appointed schoolmaster.

In this situation he had opportunities of becoming

acquainted with some of the more enthusiastic field-

preachera, who at this time wandered through i.he country

disseminating their doctrines. Persuaded by them he

resigned his situation, and shortly after entered the family

of Sir Walter Scott of Harden as. chaplain and tutor. He
uid not remain there long, however, for, refusing to acknow-

ledge the Indulgence, he joined tlie ranks of the noncon-

orniing ministers, and incited the inhabitants of the

jouthern counties of Scotland to protest openly against the

new edict. So formidable was the agitation that the

Government thought fit to interfere, and pronounced

illegal all armed assemblages for religious purposes.

Cameron was obliged to take refuge in Holland, where he

resided for some time; but in the spring of 16S0 he

returned to Scotland, and once more made himself for-

midable and obnoxious to the Government. Shortly after

the defeat of the Covenanters al Bothwell Bridge in that

year, Cameron was slain in a skirmish at the Aird's Moss,

lighting bravely at the head of the few troops which he

had been able to collect, and w^hich formed the. nucleus of

the renowned regiment in the British &rmy afterwards

known by his name.

CAMEROONS, or perhaps preferably Ca-Maroons, is

the greatest mountain-mass on the western coast of Africa.

It is situated at the angle of the'Bight of Biafra, directly

opposite the island of Fernando Po, with which it has

evidently an iotimate geologicol connection.' Its European

name is said to be derived from the Portuguese Camaraos

{shrimps or prawns), and to have been besto'wed by the

early discov:rers on the neighbouring coast from the abund-

ance of its Crustacea, The native designation of the higlicst

peak is Mongo-mA-Lobil, or tljie Mountain of the Sky, and

the whole upper region is usually called JIongo-mo-Ndemi,

or the Mountain of Greatness. The area of the Cameroons

pft>per is calculated at about 380 square miles ; but off-

shoots and underfallsseem to stretch both north and south

forconsiderable distances. The pile is of distinctly volcanic

formation, and the higher district contains numerous

craters and lava-beds of comparatively recent date. On the

principal summit, whose twin peaks of Mount Albert and
Victoria rise to a height of about 13.120 feet above the

sea-level, there are one small and two large craters, from

which, if native report can be trusted, eruptions have

laken place within the memory of man (1833). The
lower portions of the mass are occupied by a luxuriant

•vegetation of palms, acacias; fig-trees, kokos, plantains, and

a rich variety of tree and shrub ; while at the height

01 sboi't "OCO feet the.'-e give place to ferns, grasses,

and heaths. The climate of the midaie~zone would
render it an excellent site for a sanatorium for Euro-
peans debilitated by the malaria of the neighbouring
coasts ; and the fertility of the soil would soon raisa

the district to great commercial imporlauce, if it wera
brought under cultivation. The native tribes which in-

habit the mountain sides are comiiaratively ifew, and have
a very small proportion of the surface in actual possession.

To the south of the CamerooiLS lies the Bay of Ambas
(Ambczes, or Amboize), with the two islands of Ndanii and
Moiidori. It forms a well-sheltered harbour, and is

capable of receiving the largest vessels. In 1837 the king
of Bimbia on the mainland made over a larire part of the

country round the bay to Colonel NicoUs, and lu 1848 he
agreed to abolish human sacrifices at the funei^ls of Lis

great men. In 1858 a settlement was made on the coast

at the mouth of .a small nver, flowing into Morton Cove,
now known as the Victoria River. The settlers were .Mr

Saker, a Baptist missionary, and his converts, who removed
from Fernando Po, when the Spanish authorities published

an ediol forbidding public worship to be celebrated 'by

any but the Roman Catholic clergy. To the south-east of

the moihitains flows the Cameroons River, where the

Baptist mission has had a station since 1850. The most
important tribe is the Dualla';, whose language has been

reduced to writing within recent years. The ascent of the

Cameroons Mountains was first attempted by Mr Merrick

in 1847; but it was not till 18C1 that the summit was
actually gained by Captain Richard Burton and Mr Mann,
a botanist. See Burton's Aheokina and the Camerooiit

Jlfounlanis, 1SG3 ; papers by Mr .Mann in the Proceedingi

of tlie Linncean Society ; also Zettsc/in/t d. Gesf/lscJia/t Jur*

Erdk. !u flf'rlni, 1874, and Petermann's Mut/ied., 1863. ,

CAMILLUS AND CAMILLA, in Roman Antiquity,

the title applied to the boys and girls who were occupied

ill the ceremonies of sacrifice, whether iem]iorari!y or as a

preparation for their entering the priesthood In the latter

case it was necessary that they should be the children of

parents still alive {palrimi et niatnrtii) and frccborn. The
name Camilliis has been identified with the Cadmilus or

Casmilus of the Samothracian mysteries.

CAMILLUS, Maucus Furius, one of the most illus-

trious heroes of the Roman republic. He triumphed four

limes, was five times dictator, and was honoured with the

appellation of Second Founder of Rome. When accused

of having unfairly di-5tributed the spoil taken at Veii, he

anticipated judgment, and went voluntarily into exile at

Ardea. But during his exile, instead of rejoicing at the

devastation of Rome by the Gauls, he exerted iiiiusclf to

repel the enemy, and yet kept with the utmost strictness

the sacred law of Rome, in refusing to accept the com-

mand, which was offered him by several prnate persons.

The Romans, when besieged in the Capitol by the Gauls,

createil him dictator; and in this capacity lie acted with so

much bravery and conduct, that he entirely drove the

enemy out of the territories of the coinnioiiwcalih. He
died of the plague in the eighty-first year of his ace, -"iCS

H.C. The famous story of C'amillus and the schoolmaster

belongs to the campaign against the Faliscr.ns in 394.

It is said that when Camillus appeared before Falerii, a

schoolmaster attempted to betray the town by bringing

into his camp the sons of some of the principal inhabitants^

of the place. Cauiillus. indignant at such baseness, ordered]

that the traitor should have his hands tied behind him,

and be whipped into the town by his own scholars. It

is said that the Faliscans were so affected by the gene-

rosity of the Roman general that they immediately sur-

rendered (Livy; Plutarch). For a critical estimate of the

amount of historic truth that lies under the somewbal

legendary history of Camillus see Roman HrsTOiiy,^
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CAMISARDS was tte name given to the peasantry of

"he CfSvennes who, from 1702 to 1705 and for some years

Htterwards, carried on an organized military resistance to

the dragonnades, or conversion by torture, death, and con-

•iscation of property, by which, in the Huguenot districts

of Fran'ce, the revocation of the Edict of Nantes was

attempted to be enforced Court de Gibelin derives the

word from camUade, a night attack {Hist, des troubles des

Cevenni's, 3 vols. 17C0). Louvreleuil, in his Ze Fanatisme

neiiniivte, 1701, suggests its connection with the camise,

or linen shirt, at one time worn by the insurgents as a

uniform, and wiih camis, a road-runner. The Camisards

were also called Bnrbets (or water-dogs, a term also applied

to the Vaudois), Vagabonds, Assemblers (assemljtie was
the name given to the meeting or conventicle of Huguenots),

Fanatics, ami the Children of God. They belonged to

that romance-spe;iking people of Gothic descent wlio took

part in the earliest movements towards religious reform.

It was in Languedoc that the Peace of God and the

Truce of God were formed in the lltli century against the

misenes of private war (Rudolph Glabcr, iv. 5;. There

were preserved the forms of municipal freedom which

nearly all Europe had lost , and there commerce llouriihed

without spoiling the thrift, the patience, the simplicity of

the national character Not even the voluptuous court

of Aries, with its treiivcres, its courts of love, and its

extravagant applications of the rules of chivalry, could

corrupt the free and honest lutelligence of these southern

communities. Before the tragedy of the Albigenses began.

It was a proverb in Languedoc against the stupid and

sensual priesthood, " J'aimerais mieux etre prCtre que

d avoir fait une telle chose." Although the rage of the

Crusaders and the cold hate of the Dominicans were

successful in blasting the commercial development of the

district, they could not wholly eradicate those ideas which,

whether called Pauliciaii, Catharist, Bulgarian, Hussite, or

Protestant, really represent religious sincerity and mental

freedom. Calvin was warmly welcomed when he preached

at Nimes , Monlpellicr became the chief centre for the

instruction of the Huguenot youth. But it was in the great

triangular plateau of mountain called the Cevennes that,

•among the small farmers, the cloth and silk weavers, and
vine dressers. Protestantism was most intense and uiiivei-sal.

These people were and still are very poor, but they are

intelligent and pious, and they add to the deep fervour of

the Provencal character a gravity which is probably the

result of their recorded history. From the lists of

Huguenots sent from Languedoc to the galleys (168-t to

1 762), we gather that the common type of physique is

" belle taille, chevcii.t brnns, visacre ovale." The diocese

of Meude consists of 173 parishes, and contains the Bas
Gdvaudan and the Haut Gevaudan. The Haut Gevaudan
consists of the Mountains la JIarguerite and Aulrac ; the

Has Gevaudan embraces the Hautes Ccvcnnes and the

l.oz^re. In the midst of these mountains are three great

plains or plateaux, called respectively L'Hopital, L'Hos-
[iitalet, and La Cause, and a forest named Le Faux des
.\rmes. Barley and chestnuts are the chief products of

Cli^vaudan. The Basses Ccivennosare in the richer diocese

of Alais, which has 93 parishes. The chief mountains are

Aigoal and E=peron. the latter enclosing a beautiful plateau

named Hort-Dien (God's Garden). The Vivarais lies in

the diocese of Viviers, which has 31-t parishes and 3 can-

tons ; Boiitieres, Montagne, and Bas-Vivarais. Farther
south are the well-cultivated dioceses of Uzes, Ninties (called

Little Canaan), and Montpellier, the last of which is con-

nected with La .Serrane, the southern branch of the

Cevennes. The whole district of the war is thus contained
in the modern departments of Lozere, Aveyron. Drome,
^rdeche, Oard, and Herault.

''

To understand the war of these Camisards requires a

glance at the preceding history of France. The system of

toleration which was established under the Edict of Nantes,

13th April 1598, and the Edict of Grace (Nimes), July

16i'9, was essentially a political compromise, and not a

recognition of the principle of religious' equality. The
right of having a private chapel was given to all seigneun

de fief haul juslicter, but in the case of a seigneur sana

hnute justice only thirty persons might attend the service.

New public churches wero to be authorized at a certain

rate in certain places. On the other hand, Calvinists were

admitted to all public posts and to ail profcs.sions ; they

could publish books in towns where they had churches.

The Chamber of the Edict w.t* .formed in the parliament of

Paris for the impartial judgment of cases brought by
Huguenots; and the " mi-partic," half-Catholic half-Protes-

tant constitution, was adopted in the town-consulates and

the local parliaments of the south. After the short-lived

struggle between Louis XIH. and the Due de Uohan, tho

Huguenots settled down into contented industiy ; the

army and navy of France were led by two Huguenots^

Tiirenne and Duquesne, and Cardinal Bciitivoglio wrote to

Pope Paul IV. that he no longer found in France "quell'

iiisauo lervor di coscienza si nidicato pnmo negli ugonotti."

But the court in which Mme. de Jlaintenon had succeeded

to Mme. de Montespan, where Louvois and the Jesuit Pero

la Chaise were as supreme as Bossuet and Fl6chior in the

church, could not long be satisfied with tolerated heresy,

which they chose to consider as veilsd rebellion.

On the death of Mazarin a commissioner had peranibu-

lated the kingdom to inquire into the titles, or rather to

suppress as many as possible, of the Huguenot churches,

schools, ami cemeteries. The extirpation of heresy had, in

fact, been provided for by a clause in the niarriage-contracS

bctwc-n Luiiis and .\Iaria Theresa (1660), and in si)ite of

the protection of Colbert, a policy was begun of destroying

piecc-incal the privileges of the dissenters. The chancellor

Lo Tcllicr, by a series of arbitrary council edicts, shut

against thcin the public ortices and the trade corporations,

forb.adc them to marry with Catholics, and encouraged,

almost enforced, the conversion of children who had reached

the age of seven. The whole.'iale bnLr?;r: n" Pelisson, the

destruction of chuichesby Foucaul' )'• M'' taubon. Beam,

and Poitiers, the billetmg of soldiers un tue unconverted in

Languedoc by the intend;.nt Baville, led up the Edict of

Revocation (ISdi October 1685). This edict directed all tha

churches to be destroyed, forbade religious meetings under

pain of Imprisonment and confiscation of goods, ordered all

ministers or pastors (who would not change their faith) to

be banished within fifteen day3,and to stop preaching at onca

under pain of the galleys, promised several exemptions from

taxes and increased salaries to converted ministers, sup.

pressed all Huguenot schools, and directed all children to

be baptized and brought up in the Catholic faith, pro-

hibited all Hu<.'uenots. except ministers, from going abroad,

and declared the property of those who had already gon&

to be forfeited unless they returned within four months.

Such was the formal scheme. In carrying it into effect,

Huguenot Bibles, Testaments, Psalters, and books of

religious instruction were burned, and Huguenots were

forbidden to hire themselves as artisans or as domestic

servants. Torture, hanging, insults worse than death

to women, the galleys for life, imprisonment for life -n

the Tour de la Constance, near Aigucsmortes, were the

ordinary occurrences of the next sixty years. Many escaped

to Geneva, Lausanne, Amsterdam, and London. It i$

calculated that 600,000 French Protestants left theii

country in the twenty years following the revocation, and

400,000 in the twenty years preceding it (Smiles, Th
Huguenots in France, p. 17). M?ny suffered a shamefol
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sonversion, but in the C^vennes the inLai .tai ..s ^e.e l./O

poor to escape, and all ewer Languedoc began the secret

meetings of the Chur;h of the Desert. At last Louvois

proposed that this rebellious district should be turned into

an actual desert. The intendant BaviUe and the Due de

Noailles raised an arnty 40,000 strong, and erected forts

at Nimes, St Hippolj'te, Alais, and Anduze. The peace

of Ryswick (1697) facilitated these operations. The

religious hysteria which now descended on the Cevennes

has been traced (De I'Jnspiration des Camisards, par

Hippolyte Blanc, Paris, 1859) to Du Serre, an old Calvinist

of Dieu-le-fit, who, in reading Jurieu'a well-known book

on the Fidfilment of the Prophecies, became suddenly

inspired to preach and pray, and who about 1689 communi-

rated hin enthusiasm to the shepherdess La Belle Isabeau,

and 500 or COO other so-called prophets.

In 1700 this sacred fire again broke out in the person of

a travelling dressmaker in Ardeche, and spread from the

summits of the Lozfere to the sea (Peyrat, Histoire des

Pasteurs da Desert, i. 261). A woman (Isabel Vincent)

was again the most exalted of the prophets. The Abb(5 du

Chaila, a veteran Catholic missionary from Siara, had been

ippointed in?pector of mis.sions in the Cevennes. There

he introduced the "squeezers" (which resembled the Scotch

"boot"), and his .systematic and refined cruelty at last broke

the patience of his victims. His murder, on 2iW July

1702, at Pent de Mont Vert, was the first blow in the war.

It was planned by Esprit S^^guier, the " Danton of the

Cevennes," who at once began to carry out his idea of a

general massacre of the Catholic priests. He soon fell,

and was succeeded by Laporte, an old soldier, who, as his

troop increased, assumed the title of the Colonel of the

Children of God, and named his camp the " Camp of the

Eternal." He used to lead his followers to the fight,

singing Clement Marofs grand version of the 68th Psalm,
" Que Dieu se montre seulement," to the music of

Goudiraal. Besides La Porte, the forest-ranger Castanet,

the wool-carders Conderc and Mazel, the soldiers Catinat,

Joany, and Ravenel were selected as captains,—^all men
whom the thcomanie or prophetic malady had visited.

But the most important figures are those of Roland, who
afterwards issued the following extraordinary despatch to

the inhabitants of St Andr6 :

—
" Nous, comte et seigneur

Roland, g^n^ralissime des Protestants de France, nous

ordonnons que vous ayez ^ congeoier dans trois jours tous

les pretres et missionaires qui sont chez vous, sous peine

d'etre brOlcstout vifs, vous et eux " (Court, i. p. 219); and

Jean Cavalier, the baker's boy, who, at the age of seven-

teen, commanded the southern army of the Camisards, and

who, after defeating successively Count de Broglie and

three French marshals, Montrevel, Berwick, and VilJars,

made an honourable peace.*

Cavalier for nearly three years continued to direct the

war. Regular taxes were raised, arsenals were formed in

the great limestone caves of the district, the Catholic

churches and their decorations were burned, and the clergy

driven away Occasionally routed in regular engagements,

the Canisard.s, through their desperate valour, and the

rapidity of their movements in a country without good

roads, were constantly successful in skirmishes, night

attacks, and ambuscades. A force of 60,000 was now in

the field against them ; among others, the Irish Brigade

4?hich had just returned from the persecutions of the

* Cavalier afterwards entered the British army, fought at the battle

ft' Almauzft, and died governor of Jersey in 1740. He told Voltaire that

the discipline of his troops was maintained by a prophetess. La Grande
Vlarie, who condemned to death all insnboTdinates. Siictt de Louis

tlV., c. 36. See also Memnirso/the Wars 0/ (fie Civennes, by Jean

'avalier, London, 172G ; and the docnnrents in JeAn CavalUr, ou t(S

Fwatimua des Cevmntt, Paris, 1S40, 4 voU.

Vaudoi? Montrevel adopted a policy of extermination,

and 466 villages were burned in the Upper Cevennes
alone, the population being for the inost part pat to the

sword. The Pope, Clement XI., assisted in thia glorious

work by issuing a Bull against the "execrable race of the

ancient Albigenses," and promising remission of- sins ti>

the holy militia which was now formed among the Catholic

population, and was called the Florentines, Cadets of the

Cross, or White Camisards. Vi liars, the victor of

Huchstadt and Friedlingen, saw that conciliation was
necessary ; he took advantage of the feeling of horror with

which the quiet Protestants of Nimes and other towns nn»
regarded the war, and published an amnesty. In M.iy

1704 a formal meeting between Cavalier and Villars tuuk

place at Nimes. The result of the interview was that a

document entitled Tres humble requite des reformis du
Languedoc au Koi was despatched to the court. The
tliree leading requests for liberty of conscience and the

right of assembly outside walled towns, for the liberation

of those sentenced to prison or the galleys under the

revocation, and for the restitution to the emigrants of

their property and civil rights, were all granted,—the first

on condition of no churches being built, and the third on
condition of an oath of allegiance being taken. Tbo
greater part of the Camisard army under Roland, Ravend,
and Joany would not accept the terras which Cavalier had
arranged. They insisted that the Edict of Nantej must be
restored,

—

"point de paix, que nous nayons nos temples."

They continued the war till January 1705, by which time

all tieir leaders were either killed or dispersed. ',

In 1709 Mazel and Claris, with the aid of two preaching

women, Marie Desubas and Elisabeth Catalon, made a
serious effort to rekindle revolt in the Vivarais. In 1711

all opposition and all signs of the Reformed religion had dis-

appeared. On 8th March 1715, by medals and a proclama-

tion, Louis XIV. announced the entire extinction of heresy.

Fourteen years afterwards, in spite of the strictest surveil-

lance, aided by military occupation whenever the exigencies

of foreign war permitted, the heroic missionary Anti-ine

Court had organized 120 churches in Languedoc, which

were attended by 200,000 Protestants, and governed

secretly by the old discipline of " pasttur, anciens, con-

sistoire, synode;"the Society of Help for the Afflicted

Faithful (to which George I. subscribed 500 guineas a year}

had established their training college at Lausanne ; ard

during the next thirty years Paul Rabaut, minister ft

Nimes, fostered and developed this religion, the child of

intolerance. Voltaire's intervention in the afiair of Caias

stopped further religious persecution of an extreme kind ,'

but it was not till 1775 that the last galley slaves from

Languedoc were liberated, and not till 1789 that, on

the motion of Rabaut St Etienne, the son of PaulRobaui.

the National Assembly repealed the penal laws against

Protestants.' The suff'erings of the C^vinols on the

galleys (" For9ats pour la Foi," as they were called) have

been described in the Memoire» de Marteilhe de Bergerac,

Rotterdam, 1757 (translated into English by J. Willington.

1 758, 2 vols.) ; in Bion's Relation des tourments que Ccn

fait souffrir aux Protestants siir les galeres de France,

London, ) 708 ; in the Discovrs mr la Providence, by Loui»

de Marolles, which is translated into English; and in the

Histoire de I'Honnete Criminel, the autobiography of Jean

Fabre. M. Athanase Coquerel the younger published 'd

1866 an Historical Study on the subject.

' Voltaire procnred the release of several Hngnenot pi\)ty eIbvm,

among others Chaumont, the shoemaker. After the trfjty of Utrecil

Queen Anne persuaded the French Government to free about 1 16 . th»

total number was about 1500.
' There was an indecisive Edict of Toleration by Louis XVI. f;»

1:87.
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"What we know of the spiritual mauifestations lu the

L'ivennes (which much resembled those of the Swedish

ilaestars of Smaland in 1844) is chiefly derived from Le

Thidl.re Sacre des Cevennes, London, 1707, reprinted at

Paris in 1847 ; A Cry from the Desert, &c., by John Lacy,

London, 1707; La clef des propliitiesde I,f. Marion, London,

1707 ; Averlissements prophetujiies d'Elie Marion, kc,

Loudon, 1707 About the date of these publications

Marion, Durand Fage, and Cavalier were in London. They
tried to propagate their "mystical phalanx " there, but the

consistory of the French church in the Savoy pronounced

tbe " ecstasy " to be an assumed and voluntary habit.

Voltaire relates (Siecle de Louis XIV., c. 3G) that Marion

wished to prove hia inspiration by attempting to raise a

dead body from St Paul's churchyard He was at last

compelled to leave England. The inspiration (of which

there were four degrees, avertissement, souffle, proplictie,

dons) was sometimes communicated by a kiss at the

assembly. The patient, who had gone through several fasts

three days in length, became pale and fell insensible to the

ground Then came violent agitations of the limbs and

head, as Voltaire remarks, " quite according to the ancient

custom of all nations, and the rules of madness transmitted

from age to age " Finally the patient (who might be a little

child, a woman, a half-witted person) began to speak in the

good French of the Huguenot Bible words such as these :

" Mes fr^res, amendez-vous, faites penitence, la fin dn monde
approche ; le jugement g^n^ral sera dans trois mois

;

r^pentez-vous du grand p&h6 que vous avez commis d'aller

b la mease ; c'est le Saint-Esprit qui parle par ma bouche"

( Uistoire du fanatisme de notre temps, par Brueys,

Utrecht, 1737, vol i. p. 153). The discourse mi^ht go on

for two hours ; after which the patient could only express

himself in his native patois,^a Romance idiom,—and had

uo recollection of hia " ecstasy." All kinds of miracles

attended on the Camisards. Lights in the sky guiied them

\o places of safety, voices sang encouragement to them,

shots and wounds were often harmless. Those entranced

fell from trees without hurting themselves ; they shed tears

of blood ; and they subsisted without food or speech for

nine days. The supernatural was part of their life. Much
literature has been devoted to the discussion of these

marvels. The Catholics Fl^chier (in his Lettres Choisies)

end Brueys consider them the product of fasting and

vanity, nourished on apocalyptic literature. The doctors

Bertrand (in his Du Magnetisme Animal, Paris, 1826) and

Calmeil (in his JJe la Folic, Paris, 1845) speak of mag-

netism, .hysteria," And epilepsy, a prophetic monomania
based on belief. in divine possession. The Protestants

Peyrat and Court are content with the phrase " ecstasy," and
do not invoke the supernatural. The Catholic Tories, such

as M. Hippolyte Blanj, regard the whole thing as the work
of the devil. Since the publication of Hecker's work on
Fpidemics of the Middle Ages, it has been possible to con-

sider the subject in its true relations.

Although the Camisards were guilty of great cruelties

in the prosecution of the war, there does not seem to be
aufBcient ground for the charge made by Marshal de
Viilars :

" Le plupart de leurs chefs ont leurs demoiselles "

(Utter of 9th August 1704, in the War Archives, vol. 1797).

'I here probably were many cases in which a vicious use

was made of the opportunities afforded by war and religious

excitement ; but the charges of sexual iumiorality rest

chiefly on the worthless statements of Louvreleuil. The
standard works relating to the Camisards are,—Elie B(Snoit,

Historic de I'Edit de Nantes; C. Coquerel, Uistoire dcs

Eglises da Desert ; and the work of Court, already men-
tioned.

Among the contemporury relics of this interesting period ought
to Iw ootJMd LtUre sur VEtat present des Eglises re/ormUs de

FraTte£, Au Desert, Chvz Pmcre le Smuer^. ilie suctiur proves

from the letter of Louis X TV to tlie EleCL^r of Brandenburg, 6th

September 1666, that the king admitted that the Huguenots wei>

loyal subjects, and had even given remarkable proofs of loyalty.

He contrasts- the passivity of his friends with the political intiiguei

of the Polish Socinians, and with the turbulence of the Swiss Ana-
baptists. Claude, in his Plainte dcs Protestans cruellemeiU opprimb
djins le Royaume de France, Cologne, Chez Marteau, 1686, gives p

vivid picture of the persecution from the beginning. He nientionf

the "Explications," or official glosses on the edicts, of which the Jesuit

Meynier was the most prolific author, one of which maintained tha»

the Etiict of Nantes (contrary to its express terms) was conlined t<

Huguenots in life at its date ; another, that the phrase Petite EcoU
did not include any school in which Latin was taught. He inveight

against the duplicity of the Conseil, who professed sometimes tc

blame, sometimes to encourage their intendants, and of the king,

who in his circulars to the clergy declared (down to the moment of

revocation) that he did not wish to in'erfere with the edicts.

Soulier in bis History of tlu Edicts of Padjication, and Nicole in hi*

Protestants convicted of Schism, justified the royal policy from Scrip-

ture, history, and reason. Maimbourg in his History of Popt
Gregory, and Varillas in his History of Religious Revolutions in

Europe, praise Louis for using only the weapons of charity and per-

suasion. Translations of the narratives of John Bion, and of the

anonymous friend of the martyr Louis de Marolles, were published

together at London in 1712. The latter is dedicated to Heinsius,

Pensionary of Holland and West Friesland, who had assisted the

refugee Camisards ; it is preceded by a violent preface, in which
the author, an English clergyman, points out how the position ol

France has altered since the Peace of Ryswick, and urges the

English intervention to restore the Edict of Nantes. For the

politics of the subject he refers to The Interest of Europe with

renpect tc Peace or li'ar, London, 1712. Bion's narrative contains

all the details about tho galleys. The Coynplete History of the

Cevennes by a Doctor of the Civil Law, London, 1 703, consists of an
Bccoont of the people and country by an Englishman who had
lately travelled there, and of a separate histoncal survey, descrip-

tion of the edicts and pohtical argument. The doctor also prints

the pretended Manifesto of the Cevennois to the Dauphin, arid a

form of prayer nsed in the Camisard Assembly. The Memoirs

of Jean Cavalier are written in a very simple and picturesqua

stylci One object he* had in writing was to contradict the state-

ments of P^'o Daniel. Tho Thiitre Sacrl des Cevcniies consists of tho

depositions of twelve witnesses (including Marion, Fage, Cavalier,

Portales, Dubois) sworn on 6th March and Ist April 1707, before

John EdisTjury and SirKichard Holford, both Mastci-s in Chancery.

The Theatre also contains important extracts from the works of

Benoit, Brueys, Guiscard, and Boyer, and several original letters

from Camisards. The same desire to protect the refugees from the

attacks of the French Savoy Church in London, led to the publica»

tion of tbe Melange de literature hisloriqut et critique sur lout ce qui

regarde VUal extraordinaire des Ctvennoit, London, 1707 ;'and of a

full accountof the proceedings in the Consistory and Assembly against

Jean Lions, one of the faithful ministers. The former contains

excerpts from a Dissertaiio de juslitia annorum Cebennorum by
Ernest Plane, Frankfort, 1704, which speculates about a supposed

Camisard medal, turning out afterwards to be a Swedish dollar
;

the letters C U S (which the German savant translated Christus Rex
Solus) meaning only Carolus.Rex Suecia. (W. C. S.)

CAMOENS (or, according to the Portuguese spelling,

Camoes), Luiz db (1524-1579), the son of Simao Vaz de

Camoens end Ana do Si e Miranda, was descended in the

female line from the Gamas of Algarve, with which family

Vasco de Gama claimed kinship ; on the male side also the

Camoens were of gentle birth and high social position.

Lisbon, Coimbra, Alemquer, and Santarcm have claimed to

be the cradle of this " prince of poets of his time
;

" the

balance of evidence, however, is now generally considered

to be in favour of Lisbon. Manoel Corrcia, who was on

terms of intimacy with the poet, in his Commentaries on

the Lusiad, states :
" The author of this book is Luiz de

Camoens, Portuguese by nationality, born and bred, in the

city of Lisbon, of noble and accredited parentage." Correia

states in his notes to canto 10 of the Lusiad, that Camoens
was more than forty years of age when he wrote it ; and,

further on, that the canto was written in 1570. The
evidence of Faria e Sousa, extracted in 1G43 from the

registers of the "India House at Lisbon," proves Camoens

to have been twenty-five years of age in 1550; and 1524

is now generally accepted 3.S apprcrimately the year of^hi*

birth.
"

IV. — 94
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Alarm^a o/ tae i;liotk <A an earthquake as early as 1 52G,

the court removed to Coimbra, where it temained until the

pestilence, which devastated Lisbon and the border lands

of the Tagus, had moderated ; the nobles and " fidalguia
"

followed the king and court. Simao Vaz de Camoens having

house and possessions at Coimbra, would naturally follow

the court there with his family ; the more so as his brother

Bento had, prior to 1527, taken "the habit in the monastery

of Santa Cruz," where he was often visited by the king.

'Evidently a man of culture, he was chosen, on the reforma-

tion of the university in 1D29, "being then prior of his

order," the first chancellor. The popularityof the training I

at the newly-reformed university drew within its walls most

of the sons of the nobility and " fidalguia." Here Camoens
was entered as one of " the honourable poor students '' in

1537, remaining there until he had completed his eighteenth

year. Of his manner of life during the period which inter-

vened between his removal to Coimbra and the commence-

ment of his university career, something may be gathered

from his minor writings, from, which it appears that he

wandered by Mondego's banks, "careless and unfettered

in-the free licence of boyhood."

The position of the poet's uncle, Dom Bento de Camoens,

as prior of Santa Cruz, in addition to his status as chan-

cellor of the university, naturally suggested the church as a

career for Camoens. This seems to have found no favour

with him, as he writes, " I felt the pulse of many states

of life. The clergy, I see, take stronger hold of life than of

the salvation of souls ; and the monks, although shrouded

in hood and habit, expose some small tokens inconsistent

with the profession that he who turns his back upon the

world for God should desire nothing that the world can

give." Freely and injudiciously expressed at an inoppor-

tune moment in the ardour of youth, such home truths

would tend to mar his advancement in church or state
;

while his honesty, culture, wit. poetic genius, and comely

appearance woiild induce much jealous enmity at a court

where he was the idol of the women.
During his studentship, and possibly at a vacation revel,

or when some degree was conferred, the students acted

his AmphitriSea in imitation of Rautus. The dramatic

'representations at the university had usually been of the

*.ragedie3 of Seneca, or of original Latin compositions.

This work of Camoens, in popular " redondilhos," and in

•.he vernacular, was considered an attempt to popularize a

poetic reaction which satirized the mode in which the

grave doctors of the university desired that all instruction

should be imparted. In a satire of Resende's, " to Luiz
Camoens, reprehending those who, despising the learned,

waste their own time with jesters," he indicates Camoens
"as a pitiful poet, an unlucky monster, boasting to be a

Latin bachelor."

With refecence to the precise period when Camoens
repioved entirely from his alTna mater and became again

resident in Lisbon, some speculations have been hazarded

by his biographers. The one carrying the most weight is

cited by the Visconde de Juromenha, who founds it upon
the statement made by the poet in his first letter from
India :

" Because, when I reflect that without sin, which
would sentence me to thirteen days of purgatory, I have

passed thirteen thousand caused by evil tongues." Upon
this Juromenha observes :

" These thirteen thousand clays

are equal to eight years and eight days, and deducting the

two years Camoens passed in Ceuta, and the one year of

banishment on the upper Tagus, this leaves 1542 as the year

of his departure from Coimbra." Thus we find Camoens
quitting college to return to the court -at Lisbon in his

eighteenth year. A French biographer has assumed, with

some force, that ".Corte" simply means Lisbon, and not

the court; for as Camoens was not of the titular nobiUty,

he would not be received at court. Contemporary
evidence, on the other hand, rather favours the as.9unip-

tion that being of the " fidalguia," gentle born, and well

cultured, he would be chosen as companion by many of

the young nobles who were his fellow-students at Coimbra.

Gentleness of birth, classical attainments of no meai>

order, a cultivated intellect, and poetic genius, united to a

pleasing personal appearance and witty manner, must have

been good passports to the court of John III., in which

resided at that time the Infante Dom Luiz, a man of

considerable attainments and a fair poet ; also the Infanta

Donna Maria, patroness of the Belles Lettres, surrounded

by a bevy of fair damsels who could compose song,

dirge, epigram, and roundelay, or jest with the quick vi-it

of a Beatrice, and who. like her, knew many "merrj' tales
"

by heart. Statesmen, such as the Conde de Sortelha and

the Conde de Vimioso, courtly poets, and fellow-students

of Camoens at Coimbra, both in the full blaze of court

favour, would gladly welcome to Lisbon so polished a

youth as Camoens must at that time have been. Of this

same court of John III. Gil Vicente writes, " It is a sea

in which many fished, but found the pastime dangerous."

S4 de Miranda also blamed " the economic error of herd

ing together all the young nobility in Lisbon."

Here, no doubt, Camoens formed acquaintanceships if

not friendships, and became quickly initiated into the

mysteries of court life and manners. Precocious and bom
a poet, his facility in every style of versification, a mind
stored with romances of chivalry as well as popular

fiction, and the poetic lore then available in his own, the

Spanish, Italian, and classical idioms, would, added to

his youth and sprightly manner, render him popular with

the gentler, and unpopular with the sterner sex. Aban-

doning in some degree the antiquated forms of composi-

tion in vogue, he introduced eclogues, songs, and sonnets,

full of tenderness and beauty, after the manner of the

Italian school. Montemayor and S4 de Miranda, both

Portuguese, residing in Italy, had already adopted and

naturalized to some extent the Italian form of pastoral

poetry.

Here we must speak of Camoens's romantic passion for a.

certain high-born lady of the court, "The sweet unwit-

ting cause " of so much detriment to his court advance-

ment, and, if we are to credit his muse, of anguish to

his heart, was a certain Donna Caterina de Ataide in

attendance upon the queen of John III. The anagram of

Natercia for Caterina clearly indicates the lady's name,

in addition to which an acrostic coupling the names of

Luii with Caterina de Ataide, said to be by Camoens, puts

the matter beyond all doubt The tradition is that, on a

certain Good Friday, Camoens for the first time en-

countered the lady's eyes at her devotions in the Church

of the Chagas, Lisbon. That the wound proved deep and

permanent there is abundant evidence in his Rimas.

The lady's father, Dom Antonio de Lima, held the oflBce

of chamberlain in the royal household, a certain Pero de

Andrade de Caminha serving in a similar capacity the

Infante Dom Duarte. Caminha was a poet of fair ability,

and was probably jealous of the success of Camoens ; in

addition to which tradition asserts that Caminha himself,

favoured by her father, aspired to the hand, if not the

heart, of the Donna Caterina. We may infer that the

lady was not ignorant of the effect her eyes wrought upon

the author of the Lustad ; at any rat« Caminha was

jealous, and revenged himself in weak splenetic rather than

satirical verse, while the lady's father employed his interest

to mar the poet's prospects.

The precise cause which led to Camoens's banishment

from Lisbon is not clear. The principal reason, no donbt,

was his passion for the golden-trossed Caterina, but there
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may have been in ad3ition to this some unir.tei.ti(ji.ai ;vn-

tempt of the rigid court etiquette which hedged the royalty

of that day ; for it was the custom that lyric offerings

intended for the ladies of the queen's court should first, be

Biibmitted to the chamberlain, and then by him transferred

to the chief lady in waiting, who handed the effusion to

the queen,—she, in her turn, after peiTisal, passing the
" burning lines of passion " into the hands of the damsel to

whom they were addressed. Camoens, doubtless, would
essay some safer and more secret mode of conveying his

offerings to the lovely Caterina. The dislike of De Lima,

and the jealousy of Caminha, aided by the indiscretion and

free-lance life of Camoens, may have led to this mark of

the royal severity. Whether such or other causes inter-

vened, the fact remains that he was banished from the

court. The precise locality to which he retired, however,

still remains conjectural only. Adding the year of his

banishment to the two years he was absent with the army
of Africa at Ceuta, where, in a naval engagement with the

Moors, a chance splinter destroyed the sight of his right

eye. we find him again in Lisbon in 1550.

During the three years which intervened between

Camoens's return from Ceuta and his embarkation for India

in 1553, he seems to have led a careless and discredit-

able kind of life^ consorting with the least reputable court

gallants, and a certain dissolute ex-Franciscan friar, who
had abandoned the cov.l to adopt the rdle of a low comedian.

Since he inherited the traditions of " fidaJguia,"—candid,

brave, impetuous, and crossed in love,—much of the free

and careless life credited by tradition at this period to

Camoens is reasonably accounted for, if it may not be con-

doned. At this period occurred the fracas which led to

Lis imprisonment and subsequent embarkation for India.

On the occasion of a grand procession at the festival of

Corpus Christi, one of the king's equerries appears to

have had a dispute with two masquerading companions of

Camoens. The latter, unhappily intervening to defend

one of these friends hardly pressed, wounded the equerry

in the neck, his two friends escaping in the confusion.

For this Camoens lay some time in prison, and was only

pardoned upon the understanding that he should embark
forthwith for India. Juromenha gives the full text of this

pardon.

With reference to the poet's departure for India in

March 1553, the indefatigable Faria e Sousa discovered

the following entry on the books of the registry of the

Lisbon India House :
—" Fernando Casado, inhabitant of

Lisbon, went in his stead Luiz de Camoens, son of Simon
and Ana de S4." His father did cot offer himself as the

customary surety, while it is seen from a document, dated

.the 7th of March that year, that he was still alive, and an
inhabitant of Lisbon.

Camoens, in ;his first letter from India, alludes to his

departure from his native city; and as he sailed out of

the " golden-sanded Tagus " in the twilight, exclaimed in

the bitterness of his heart, using the words of Scipio

Africanus,—"Ungrateful coimtry, thou shalt not possess

my bones !

" '

The ship in which he sailed, the " San Beuto," parted

company with her consorts during a storm, and reached

her destination in the same year, while her missing consorts

did not anchor at Goa until the following spring. On
landing at Goa, Chmoens found the Viceroy Noronha pre-

paring an expedition to act against the king of Pimenta,

who had invaded the territories of the allies of Portugal

With this expedition sailed Camoens ; and " after chastis-

ing the enemy," he says, " with little trouble, we destroyed

'he people trained to tbe use of the curved bow, punishing

them 'with death and fire." He returned to Goa early in

'lue fellowing year, 1554.

j^
'''\e friendly terms upon which Camoens'remamed with

the governor, and probably his disgiui at the vice and
venality rampant around him, induced him to join the

expedition organi2cd with a view to check the depredations

of the Moorish rovers on the coast of Arabia. The com-
mander, Menezes, received instructions to cruise on that

coast where he expected to intercept the galleys sailing

from Bassorah. The fleet cleared from Goa early in the year
1555 ; and, after seeking the Moorish galleys in vain,

wintered at Ormuz. Returning in the foUowicg spring to
Goa, Camoens, in cancao 10, describes his unpleasant
impressions of' this voyage :

" Here fate's most cruel

chances led me ; here in this lonely,. steiUe, sun-scorched

land did Fortune will that part of my brief hfe be passed,

and thus in fragments cattsred lie throughout the world."

Some of Camoens's biographers allude to the governor
Barreto as one of his relentless persecutors. Juromenha,
however, demurs to this, alleging that two intimate friends

of Camoens then at Goa, in the most frank and decided

language, laud Barreto as " a liberal obliging comrade, and
one ever ready to overlook ofiences received." That
Camoens was unpopular with the venal many, his expressioa
" This land is the mother of great villains and the step-

mother of honourable men " leaves httle doubt. He came
to uphold the bonouf of Portugal, and not to intrigue,

brawl, and barter his soul for gold. His satirical exposure

of the abuses so rife then in the Eastern dominions of

Portugal will readily account for his numerous enemies,

official and Jay. Festivals, banquets, anddramatic representa-

tions inaugurated the governorship of Barreto. Camoens's
pen was not idle. He wrote a comedy for the occf.sion,

entitled FUodemo. Corrcia, who describes himself as
" companion in the state of India, and a great friend of

Camoens," happily secured either the original MS. or a

copy, which is, or was, in the national library at Ijsbon.

It is entitled, A Comedy made by Luis de Camoens, and
represetiteJ tn India during the governorship of Barreto,

and tn which the following characters figure, d:c.

Camoens's unpropitious star still dominated bis fate.

The vices rampant in GoOi the drunkenness, dicing, brawl-

ing, and cowardice, were notorious ; and during thcso

festivities, which lasted some weeks, were more pro-

nounced than ever.

A certain satire, said to be from the pen of Camoensy
passed from hand to hand, entitled A Jest which was made
upon some men who did not think ill of wine, feigning tJiat

in Goa, at the feasts which were made on the governor's

succession, these gallants went to sport with canes bearing

devices on their banners, and verses conforming to their

designs and inclinations. It is written chiefly in prose,

having verses introduced. No names of the "gallanta"

appear. After introducing a few of these reveUers, tha

author concludes by stating " that several other illustrious

personages desired to be admitted to the feasts and sports,

and to have an account of their qualifications chronicled ;

"

but, he observes, " the writing would be infinite, because

all the men in India are so distinguished, and therefore let

these suffice as examples." This jest, intended to satirize

the corruption and immorality of the daily life of the

Portuguese in India, caused intense amusement to those

who did not recognize their own portraits on the canvas ;

while, on the other hand, those who did, or imagined they

did, were, furious,—so much so, that "the innocent author

remained ready to hang himself."

The tradition is that this Jest was appended to

Camoens's second letter from India, and that the author

desired its source should remain unknown ;
" because 1 do^

not wish that of my little so many should eat." 153 that

as it may, Camoens was banished from Goa, and this Jett

is said to have been the cause. - Some of those ridiculed
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were ji^'-^'enui, .^rCiIigTiarit, and treacherous , and it is

surmis >d that Barreto was of the number, but it la difficult

to inxiijine that if Barreto lU'ended punishment he should

have made of this bauishinent a stepping-stone to a

lucrative appointment, whinh must have been one of con-

siderable importance, embracing as it did the custody of

Xha property of absentees, and of those Portuguese who had
died in India. In a letter from Francisco de Souza to

John in. the importance of this oflSce is recognized, grave

complaints of embezzlement and misappropriation of the

property of deceaopd merchants and others having reached

Lisbon, so that, "early in 1556, a commission was

despatched from the mother country to take charge of the

effects of deceased subjects," and, in 1557, "full instruc-

tions as to the management of this state department
followed." Barreto, with a laudable desire to abate these

ecandals, may well have appointed a bold energetic man,
upon whose integrity he could rely, and Camoens was
e.'lected.

During the absence of Camoens from Goa his friend

Luiz Franco Correia collected the verses'-he had scattered

amongst his friends, shrewdly observing, " that they who
knew not the poetic art failed to estimate its value."

Apart from the vices and intrigues of Goa, and in the

quietude of the Grotto still shown at Macao as the spot

where much of the Lusiad was penned, we may imagine
halcyon days for the persecuted poet. Here Antonio, the

Javanese slave, is first introduced to history,— he who tended

Camoens so affectionately and with such solicitude through
those latter years of misery and neglect, which were the lot

of this unhappy " prince of poets of his time." It is

surmised that the first six cantos of the Lusiad were com-
posed during Camoens's stay at Macao , for in the se'venth,

allusion is made to the shipwreck he suffered on his return

to Goa.

During his absence slanderous tongues were not silent,

and we hear of his return to Groa by order of the governor,

to make answer to charges brought against him in his

capacity as commissary. Wrecked near the mouth of the

River Mekong, Camoens and his faithful Javanese escaped

only with their Lives. Camoens, rescuing nothing but the

manuscript of his epic, at length landed at Goa in the last

days of Barreto's governorship, and was cast into prison.

Here he received the only news which could aggravate

his pain—the sad tidings of the death of Donna Caterina

de Ataide, the Natercia of his impassioned youth. We can

estimate the depth and tenderness of his grief touchingly

expressed in many of the Rimas.

The arrival in the autumn of the following year of Dom
Constantinbo de Bragan^a as governor to replace Barreto

led to the liberation of Camoens, the charges against him
having been proved to be unfounded. Under the protection

of Dom Constantinho the poet enjoyed some respite from
his persecutors. It was during this period of " cultured

calm " that he invited several "versifying friends" to a

banquet, where each, on uncovering his plate, discovered,

in place of the first course, an appropriate stanza. The
surprise gave occasion to considerable mirth and amuse-
ment. Three years later Dom Constantinbo was replaced

by the Conde de Redondo, an early friend and cumpanion
of the poet's. Towards the close of 1562 Camoens suffered

a new reverse. Miguel Rodriguez Coutinho, a rich

braggart, nick-named Fios Seccos (dry threads), detained

him in "custody for a trifling debt. On this occasion

Camoens sent a request to the Condoto release him, in epi-

grammatic verse, which well revenges Coutinho's meanness,
commencing—" What devil so completely damned but fears

the edge of Fios Seccos' sword." Camoens was released,

hut duus not appear to have accompanied the viceroy and
his splendid retinue to Zamoriu. Being desvojis to return

to his native land, a certain Captain Barreto, nephew of
the old governor of Goa, charmed with the society of the

poet, agreed to carry him to Sofala ; once there he hoped
to detain him, and claimed a small sum he was unable to

discbarge. Here the expedition under Noronha, ex-

governor of Goa, found him ; and of Camoens's condition

Diogo de Couto wrote :
" Here we encountered thut

' prince of poets of his time,' my fellow-sailor and friend,

Luiz de Camoens, so poor that he lived upon his acquaint-,

ance, who found him necessary . clothing and gladly gave
him to eat. During that winter he prepared his Lvsuvl
for the press, and wrote much in a book he called the

Parnaso of Lutz de Camoens."

The fleet, including the " Santa Clara," with Camoen;
on board, sailed from Sofala in November 1569, and oi,

the 7th April 1570 the good ship cast anchor in the broad

waters of the " golden-sanded Tagus."

After seventeen years of weary exile we may imagine th«

thrill of joy that warmed the heart of Camoens at the first

sight of the headland which bares its base to the wash of

the Atlantic, and marks the entrance to the Tagus.
" From the round-top of the loftiest mast a sailor shouts,
' The land, the land !

' This is my native land so fondly

loved, which heaven grant, all perils past, my task accom-

plished, these eyes behold once more before their light b«

dimmed for ever." While others frcm the faf Indiej

brought rich merchandize and gold, he who had suffered

banishments and imprisonments, had encountered tempesta

and shipwreck, came freighted only with a single manu-
script, on the pages of which were traced in immortal vers*

)the glorious historic deeds of the Portuguese nation, and

the touching episode of Ignez de Castro. Here Fortune

still continued to persecute Camoens. He and his com-

panions were not permitted to land, Lisbon having recently

suffered from the effects of a pestilence which had destroyed

50,000 80uls.i

Late in the month of April, the great plague having

abated, a procession of our Lady of Health was decreed
;

and it is supposed that Camoens had already landed and

embraced his mother, then "very old and very poor"
The Lusiad, being now completed and ready for the press,

after much delay and many impediments, was, through

the influence of Dom Manoel, ambassador to Castile,

presented in manuscript to the young king in the follow,

ing year, 1571 ; the royal permission to print the work

was accorded, the Alvara bearing datj the 23d September
of that year. Later the " censura " of the holy ofiice was

obtained, bearing date 12th March 1572. It carries the

signature of Father Ferreira, a man of singular ability

and evidently liberal \iew3, and is as follows :

— "I saw,

by order of the Holy Inquisition, these ten cantos of th*e

Lusiad of Luiz de Camoens, relating the valorous deed.*

in arms of the Portuguese in Asia and Europe, and I did

not find in them a single offensive thing, nor aught

contrary to the faith and good manners ; only it seemed to

me necessary to warn the reader that the author, in order

to exaggerate the -perils of the navigation and entrance xvAu

India of the Portuguese, makes use of a fiction of Uir

heathen gods ; and although San Agostinho in In?

Rt'tractai;ij(s corrects the having called the muses god-

desses, nevertheless, as this is poetry aud fiction, and the

author does not pretend more than to adorn his poo':c

style, I have not considered it inconvenient this fable

of the gods in this work, knowing it for such, and while

tS" always preserved the truth of our Holy Faith, that all

the gods of the heathen are devils, and therefore it

appeared to me that the book is worthy of being [irinted,

' No recorti has been di.^covered of the deAth of Siniao Vaz, father

of the poet, but it is ("uuectured that be died of tbe pliiff^ie during *t^

autuju' of IbV^
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and the author displays in it much talent and erudition in

the human sciences." The Lisbon upon which C'iiuioeus

turned his back in 1553 had sadly changed ; the times

were out of joint. A dreadful pestilence had decimated

the population ; the intrigues inseparable from a regency,

and a young king, the sport of youthful favourites, ruled by

the Jesuits, brave and impetuous, already meditating the

luckless expedition to Africa, overshadowed both couYt and
kingdom. Remarking this, in his address to the young
king Camoens wrote,—"The humility of the anchorite

should not be the only virtue of your ministers."

At length the epic, dreamed of at Coimbra, commenced
,n banishment, continued at Ceuta, resumed at Goa and
»lac30, revised at Mozambique and Sofala, and perfected in

a. humble room in the Rua de Santa Ana, Lisbon, was
issued from the press of Antonio Uoij-alvez.

The first edition of the Lusmd bears date Lisbon, 1572.

It5 success was immense, and the despair and malice of the

mediocre poets of the court intense. A second edition was
issued from the press of Goi;alvez in the same year.

Isolated amid this literary strife, Camoens lived retired,

and was very poor. He lived in the knowledge of many,
and in the companionship of few, inhabiting an apartment

in a house adjoining the convent .Santa Ana, at the bottom

of a small street which led to the college of the Jesuits, where

the sole consolation of his later years was his intimacy with

some of the fathers. By the death of the Princess Donna
Maria, who expired in 1578, Camoens lost the last of his

protectors, and was reduced to extreme poverty ; then

came the heaviest blow of all, the death of his faithful

Javanese Antonio.

Early in the year 1578, after tho grand ceremony
of tho Benediction of the Standards, Dom Sebasliao, the

boy king, departed on his ill-starred e.\pedition to Africa,

—

Bernardes, a court poet and a courtier, being selected in

preference to Camoens to accompany the expedition and
sing its triumphs. In August occurred tho fatal rout of

Alcazar qoivir, and the death of the young king, after

which, according to the testimony of Bernardo Rodriguez,
" Camoens went as one dreaming."

Three months prior to the poet's death, Benito Caldera's

Castilian version of the Lusiad was printed at AlcalA dc
Henares, and we may reasonably infer tha^ Camoens saw
a copy."

The disaster of Alcazar-qnivir shook Portuguese nation-

ab'ty to its base. In the last letter Camoens penned he
alludes to this event. " I have so loved my country that

not only do I deem myself happy to die io her bosom but
appy to die with her.

The sad sickness unto death came at last, on the 10th of

.('one, 1580. In a small, cheerless room of a shabby house
in the Rua de Santa Ana (No. 52 or 54) Luiz do Camoens
lied, and he was buried in the neighbouring convent of

Santa Ana. On the fly leaf of a copy of the first edition

of the Lusiad (said to be in the library of Holland House),

and in tho handwriting of Fray }osi Indio, a Carmelite

monk of Guadalajara, is found the following statement :

—

*' What thing move grievous than to see so great genius lacking

success I I saw him die in a hospital in Lisbon, without a sheet to

cover liim, after liaving triumpheo in tho Indies, and having sailed

fire thousand five hundred leagues by sea. What warning so great

for those, wlio, by night and day, weary themselves in study without
profit, like the spider weaving a web to catch small flies."

Some picturesque and touching, but probably apocryphal

narratives are chronicled by Camoens's biographers. One
tells of the faithful Javanese Antonio sallying forth at even-

tide to beg from passers-by tho means to procure a modest
meal for himself and his master ; another, of Barbara, a mul-
Rtto woman, who, from the scanty store upon her stall and the

stdl scantier treasury of her pocket, spared a daily ration and I

an occasional silver coin fn pity for one she might have known
prosperous at Macao ; and a third of a " fidalgo," named Roy
Diaz de Camara, who came to his poor dwelling to complain
of the non-fulUlment of a promise of a translation of the
penitential psalms, and to whom Camoens replied—" When
I wrote verses I was young, bad ample food, was a lover;

and beloved by many friends and by the ladies ; therefore,

I felt poetic ardour. Now I have no spirit, no peace of

mind ; behold there my Javanese who asks me for two coins

to purchase fuel, and I have none to give him." On his

deathbed he is said to have exclaimed, " Who ever heard
that on so small a stage as a poor bed. Fortune should care

to represent so great misfortune, and 1, as if such were not
sufficient, place myself on her side, because to dare to resist

such ills would appear effrontery."

Camoens was spared the pain and humiliation of seeing

a Castilian king upon the throne of Portugal. It is,

however, related of Philip II. that, soon after his occupa-

tion of Lisbon, he inquired for Camoens, and finding' tum
already dead, gave (as documentary evidence shows)'

instructions that a pension be granted to the poet's mother,
still " very old and very poor." She survived ths poet

some years.

> Of Camoens's personal appearance Manoel Severim da
Faria, one of his biographers, writes thus :

" He was of

middle stature, his face full, and his countenance slightly

lowering; his nose long, raised in tho middle, and large

at the end. He was much disfigured by the loss of hi»

right eye. Whilst young his hair (like Tasso's) was so

yellow as to resemble saffron. Although his appearance

was not perhaps prepossessing, his manners and conversa-

tion were pleasing and cheerful. He was afterwards a prey

to melancholy, was never married, «Ld left no child." On a

marble slab fixed in the wall of the church of Santa Ana.

Dom Gon(;alo de Coutinho had an inscription placed ; bu;

as both church and inscription perbhed in the earthquake

of 1755, there is some doubt as to its precise wording, and
whether " he lived poor and neglected and so died " formed
part of it or not.

Amid many tributes to Camoens's memory, those of

Manoel de Sousa, Diogo Bernardes, Tassv, and Lope-de-

Vega are well known. The last ajludes to him as " the

divine Camoens," and adds, "Strange fortune that to bo

much wit and learning gave a life of poverty and a rich

sepulchre."

A Spanish biographer of Cervantes baa shown "that the

most remarkable coincidence of fortune may be traced in

the events which marked the lives of Camoens and the

author of Don Quixote."

Estimating the popularity of Camoens great epic Oa Luriadas
by the number of coitions printed in Portugal, it was without ques-

tion considerable, no less than thirty-eight having been published at

Lisbon prior to the year 1700, and in addition four in Spain,—three

in Ca.stilian and one in Portuguese. There exist translations in

English, Erench, German, Itahan, Dutch, Polish, Bohemian, Danish,

Swedish, Ru.ssian, Latin, Creek, and even Hebrew. The earliest in

English is by Sir Richard Fannhaw (London, 1655), and was com.

postd during his hanishment at Tankeraley Park, Yorkshire, in 1652.

Mad be lived to prepare a second edition, many errors and imperfec-

tions arising from an incomplete knowledge of the Portii^^se idiom

would, no doubt, have been rectified. He was appointed aihbasSAdor

to Portugal in 1661, where he remained three years, being then
transferred to Madrid, where be died in 1666. Mickle'u Liisiad waa
first published in 1776; and hardly merits Southey's condemnation

(ho preferring that of Fanshaw) of "most unfaithful." It is fairly

close in plnces, but much of the force of the original is sacrificed for

the sake of smooth versification. Another translation by Muagrave

in blank verso appeared in 1826, the latter cantos of which aro

closer and more effective than the earlier. A version of the first five

cantos by Quillinan followed in 1853, rendered with considerable

grace and with greater accuracy than llicklc's. In 1854 appeared

a version i)y Sir Thomas Mitchell.

In estimating the genius of Camoens, it must be remembered that

"we build with ready materials, but ho dug the quarry, rongh-
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ftewing and polisliinf; with his owti hands the matenal for his

edifice." He Btrcngthent-d and polished the Portuguese lanmiage.

Bad his influcncp preserved it from destruction as an idiom auring

the Spanish occupation, when the language of the court was Cas-

lilian. The circumslauces under whii:h hie great epic was penned
were peculiarly unfavourable to the production and elaboration of

Buch a work ; etill he tnumphed over every dilficulty. and prodiKe.i

the epic master-piece of his a^e. Tbeophilo Braga, his latest Portu-

guese biographer, observes, " In Camoens we find exemphfied that

tradition which insures morai unity to a people, and is the bond
which constitutes their nationality, as in the Homenc poems are

centered the Hellenic traditions. This same spint animated Caraoens,

i'or in Os Lusiaxias are gathered together many beautiful an<i excil-

.ng tiaditlons of Portumieae history." Extended and elaborate

"notices of the Lusiad wUl be found in Adamson, MickJe, and Bou-
•srwek.

Of Camoens's minor works, or Rimas, a full and exhaustive notice

jtiW be found in Afejnnirs of Ike Li/c ami li^riunqs of Luis de

Camoens, by John Adamson, London, 1820; two exquisite triHes( the

riginals in Spanish) will be found in Ticknor'e History of Spanish

literature. Lord Strangford,. Adamson, Hayluy, and Southey have

aach translated striking examples of the Rinias. (F. W. CO)

CAMP, Roman. While the Greeks, depending more

up)n the advantages of .situatioii, adapted the form uf

their encampment to the nature of the ground selected,

the Romans laid out theirs according to a fixed and definite

plan, modified only by the numbers for whom accommoda-

tion had to be p^ov^ded. Its form and arrangement in the

best days of the republic are minutely and clearly described

by Polybius, the companion in many wars of the younger

Iscipia

4 PcrJa Pretoria
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•^ijt, where it was necessary or expedient to remain together

fur some time, or where it was likely they might reoccupy

the same ground, a more permanent camp, with a propor-

tionably stroncer rampart, was formed. Such an encamp-
neot was called " castra stativa," or a stationary camp.
This, again, was distinguished as " castra aestiva," a per-

nanent summer camp, and " castra hiberna," a permanent
winter camp. Such were the camps that, in process of

;irae, becoming surrounded by a numerous population,

'•nrmed the nucleus of large towns, many of which may
Se recognized in England by the name- termination
' Chester " or " cester."

CAMPAONA, a town of Italy, In the province- of

Pnncipato Citenore, I'J miles east of Salerno. It stands

TO the centre of a mountainous district, of which it is the

capital. It IS the see of a bishop, and contains a cathedral

and college, besides several churches and convents. Popu-
lation, 9«13.

CA.MPAGNA DI ROMA, is, in the wider application

of the word, an extensive pla;;i of central Italy, ainio'st

coinciding with the ancient Latium, and, in a more
restricted signification, that portion of the larger area whali
lies immediately round the city of Rome between the
Tiber and the Anio. The circumference of the Utter

"might be marked," says Oregorovius, "by a series of

well-known points,—Civita Vecchia, Tolfa, Ronciglione,

Soracte, Tivoli, Palestrina, Albano, and Ostia
;

" while the

•former may be regarded as bounded on the N. by the

Mountains of Viterbo {Si/lva Cimima), on the E. by the

lower ranges of the Apennines!, and oh the S. and \V. by
the Tyrrhenian Sea. It extends about 84 miles in length

from Civita Vecchia to Terracina, and has a breadth of 24
miles,—Its area being nearly 1400 square miles. Of
distinctly volcanic formation, the surface presents a very

undulating appearance, broken by deep gullies and studded

with extinct craters, that now form the basins of lakes, such

as those of Bolsena, Vico, and Baccano. In ancient times

It seems to have been a well-peopled region, and was the

Beat of numerous cities ; but in the 3d and 4th centuries

B.C. the Roman aristocracy turned the most of the district

into huge estates, and thus led to the disappearance of the

agricultural population. In the earlier period of the em-
pire Its condition grew worse and worse, and many parts

of the plain became covered with pestilential marshes. The
emperors Claudius, Nerva, and Trajan turned their atten-

tion to the amelioration of the district, and under their

example and exhortation the Roman aristocracy erected

numerous villas within its boundaries, and used them at

least for summer residence. With the ruin of the empire
and the inroad of the barbarian hordes the desolation of

the Campagna was complete; but, again, in the Middle
Ages, it became dotted over with the baronial castles of

the rival families of Rome—the Orsini, the Colonnas, the
Savelli, tha Conti, and the Caetani—who ruthlessly

destroyed the remains of earlier edifices to obtain materials

for their own. Several of the popes, as Boniface IX.,

Sixtus IV., and Julius III., made unsuccessful attempts to

improve the sanitary condition of the Campagna ; and
equally fruitless in more recent times—as far, at least, as

the general purpose 'is concerned—have been the efforts of

Popes Pius VI. and VII., and of General MioUis, the French
governor of Rome. The most healthy portions of the

territory are in the tterth and east, embracing the slopes
of the Apennines which are watered by the Teverone and
Saccho ; and the most pestilential is the stretch between
the Lepini Hills and the sea. The Pontine marshes, in-

cluded in the latter division, were drained, according
to the plan of Bolognini, by Pius VI. ; but though they
have been restored 'to cultivation, their insalubrity is

ftil) nntnriou" The soil in roan7 p^rt"" is very fertilft

;

and the atmosphere, which is so deadly to mo'j, has ne

hurtful effect on the lower animals. In summer, indeed,

the vast expanse is little better than an and steppe ; but

in the winter it furnishes abundant pasture to flocks ol

shfeep and herds of silver-grey oxen and shaggy black

horses. The land is for the most part let by the pro

prietors to Merrnnli di Cavipcyna, who employ a sub-

ordinate class of factors (fatttm) to manage their afl'mrs ou
the spot. It IS evident that the niahria which rnmlein

the Campagna almost uninhabitable during the snnimer li

owing to natural cau.ses afi'ecting a wide area witli which
it IS very difficult to deal, and that no merely local improve-
nifiits can have any effect. The regulation of the rivers is

So defective that they annually overflow a great extent of

surface, the character of the soil allows the waters to

gather in fetid masses, and the heat of summer turns them
into noxious vapours. The attention of the Italian Uovern-
ment and of General Garibaldi has recently been turned
toward3 the systematic sanitary improvement of the distnet,

—with what results remains to be seen. The planting

of the F.itcalj/pliis ylohiititj and the HelmiUhus animus has

been partially resorted to, especially m the district of Tre
Fontaiii, and, it is reported, with some succe.ss.

Full details on the Campagna will be founil in Westphal, Iht
Ii"mische Cnmyaqmi, 1829 , liiilier, La Campagne dt Kmnt, 1842
Adolph Stahr, Km \yiiiter in Hom^ 1847-SO , Paolo Mantovani.
Descriziom gtoloijtca delta Ctimpagna Romana, Turin, 1875 , Ui
Pietro Ba!e.sti-a, L'ltpctu nella Cnviyngnn e cittii di Rmna^ J875 .

Augustus Hare, Pays near Rome, 1875. See also an article by Fr
.^tebniann in Austaiid lor August 1875, auU another by Fr. von
Hellwald in the following number.-

CAMPAN', Jea.vne Louise Henriette (1752-1822).
nee Genest, was born at Pans in 17,')2. Carefully

educated, and surrounded by the most cultivated society,

at the age of fifteen she had gained so high a reputation

for her accomplishments as to be appointed reader to the

young princesses. At court she w.is a general favourite,

and when she bestowed her hand upon M. Campan, son of

the secretary of the royal cabinet, the king gave her

an annuity of 5000 livres as dowry. She was soon

after appointed first lady of the bedchamber by Mane
Antoinette; and she .continued to be the faithful attendant

of that princess till she was forcibly separated from her nt

the sacking of the Tuileries, on 20th June 1792. After

this Vent Mine. Campan, almost penniless, and thrown on

her own resources by the illness of her husband, bravely

determined to support herself by establishing a school at

Saint-Oermain. The institution prospered, and was

patronized by Mme. Beauharnais, whose influence led to the

appointment of Mme. Campan as superintendent of the

academy founded by Napoleon at Ecouen, for the educg'

tion of the daughters and sisters of members of the Legion

of Honour. This post she held till it was abolished at the

restoration of the Bourbons, when she retired to Mantes,

where she spent the rest of her life amid the kind attentions

of affectionate friends, but saddened by the loss of her only

son, and J>^ the calumnies circulated on account of her con-

nection with the Bonapartes. She djed in 1822, leaving

interesting ifemoires svr la vie prtvee de Mane Aniomelte,

suivts de snuveinrs et av^dotes historiques sur lea regnes

de Louis XIV.-XV. (Pans, 1823) ; a treatise De VKJu-
cotton des Femnies ; and one or two small didactic works,

written in a clear and natural style.

CAMPANELLA, Tomaso (1 568-1 63U), one of the

most brilliant and unfortunate of the Italian Renaissance

philosophers, was born at Stilo in Calabria in 1568. At
a very early age he showed remarkable mental power ; his

memory was uncommonly tenacious, and before he was
thirteen years of age he had mastered nearly all the Latm
authors presented to him. In his fifteenth year he entered

the order of the Dominicans, attracted partly by reading
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the lives of AJbertus Magnus and Aquinas, partly by his

intense love of learning. He was placed at first in the

convent at Morgentia in Abruzzo, and after completing his

course of philosophy was transferred to Cosenza, there to

study theology. He soon became discontented -with his

teachers, for he earnestly desired to read, not only the works

of Aristotle, but the book of nature, which was the

language of God. An accident drew his attention to the

work De Jierum Natura of Telesius, which he read with

great eagerness. He was delighted with its freedom of

speech and its appeal to nature rather than to authority.

His first work in philosophy, for he was already the author

of numerous poems, was a defence of Telesius against the

attacks of Marta, an Aristotelian. It was styled Pkilo-

lophia sensibits demoiistrata, and appeared in 1591. The

freedom and boldness of his attacks upon estabhshed

authority soon brought him into disfavour with the clergy.

He left Naples, where he had been residing, and proceeded

to Rome For seven years he led an unsettled life,

arandering through Padua, Bologna, Venice and other towns,

everywhere attracting attention by the brilliancy of his

talents and the boldness of his teaching. Yet Canipanella

was strictly orthodox, held- the established faith, and

was an uncompromising advocate of the Pope's temporal

power
He returned to Stilo in 1598. In the following year he

was arrested and committed to prison. What was the

immediate cause of this is not clearly known. According

to the most common report the motives for his imprison-

ment were entirely political. He had joined himself to

those who desired to free Naples from Spanish tyranny,

and had excited them by his fiery eloquence and independ-

ence of spirit. His friend Naudiie, however, declares that

this was a complete, mistake, and that the expressions

used by Campanella, which were interpreted as revolu-

tionary, had quite a different reference and signification.

Whether from error or not, the unfortunate philosopher was

committed to prison, and remained there for twenty-seven

years, suffering much torture and misery. Yet his spirit

was unbroken ; he composed sonnets, and prepared a series

of works, forming a complete system of philosophy, which

were published at a later date. During the latter years of

his long confinement he was kept in the castle of St Elmo,

and was allowed considerable liberty. There seem, indeed,

to have been great doubts even in the minds of those who
imprisoiied him whether he had done anything deserving

such a punishments Still he was looked upon as dangerous,

and it was thought better to restrain his boldness. At last,

in 1626, he was set at liberty For some three years he

was confined in the chambers of the Inquisition, but in

1629 he was fairly free. He was well treated at Rome by

the Pope, but he made enemies ; .pnd, profiting by the

lessons of experieofce, he thought it well to avoid future

danger by taking flight from Rome. He came to Paris in

1634 under the protection of the French ambassador to

Italy, and was received with marked favour by Cardinal

Richelieu. The last few years of his life he spent in

preparing a complete edition of his works ; but only the

first volume appears to have been published. He died

onthe-2Gthof May 1639.

The philosophy of Campanella is in many respects inte-

jfesting and important, but it has much that is fantastic,

and is wanting in unity and completeness. With Telesius

he agreed in rejecting the Aristotelian method of inference.

According to him truth or certainty is only to be found in

immediate intuition. The sciences are not to be con-

structed from definitions by deduction, but proceed by

induction to definition, which in the natural order comea

Inst. The syllogism is only useful for expounding ; the

universal rule which it involves is always a result of

induction, and the particular subsumed under it is itself

part of the induction. Our knowledge begins in doubt.

We know neither the past nor the future ; even in the

present we only know things as they appear to be, not as

they are. The fiist proposition in a theory of cognition is

that I myself think ; the certainty of self-consciousness

is the primary truth.

With all this freedom of philosophizing Campanella pre-

served a completely orthodox respect for revealed religion ;

he aimed indeed at a sysicm which should embrace in one
comprehensive scheme religious and philosojihical prin-

ciples. His view of God is not far removed from that of

Bruuo; he lays stress upon the diiune unity and omnipre-

sence, and as he is convinced that communily of action is

only possible where there is identity of being, he is driven

to an apparently pantheistic conclusion. God is th^

ultimate uuit; His three manifestations may be called

power, wisdom, and love. He alone has pure being ; all

other things created by or emanating from Hiin are limited,

i.e., have non-being. All things are of the same nature,

otherwise there could be no mutual action ; there is a
universally diffused life and sensibility.

In his natural philosophy Campanella mainly follows

Telesius, and lays down as fundamental forces heat and

cold, in their concrete form, sun and earth. By these all

things are fouued. Tliesoul of man is iu nature corporcil,

but is immortal, being endowed with a striving aficr

happiness never attained in this life.

In practical philosophy Campanella was an exircm©

reforifaer. In his Civilas Mis he sketches an ideal state,

in which principles of communism are fully carried out.

He contends for a community of goods and wives, for slate

control of population, and for a universal military training.

Thekingin his ideal state is called Uoh, i.e., Metaphysics;

his ministers have names meaning respectively Power,

Wisdom, and Might. The whole work is cold and abstract,

utterly wanting in the rich practical detail of its prototype,

the Ulcijiia.

A long list of Campam-lla'a works is given by Ecliavd, App to

Cyphano, Vita C'ainpancUa; who enunipiatcs eighty-two, and liy

Cam[)anelhi himself iu the drst vol. of his collected woiks. The
most import.int were De Saisu Rentm, 1620 ; Jictlis rhilusopIticB

KjiilogistiaT Partes IV. (containing Civitas Solis), 1623; j4theisinu$

Triumphuius, 1G3I ; I'hitosophia ilaiiimalis, 1637 ; Plalosophia

Univcrsnlis sciL Metaphysicn, 1638; De Matiarckia IJisp(\itica, 16i0,
translated into English.

See on his life Cypriano, Vila Campnnellac, 1705, 1722; BaU
dacehini, Vita et Filosojia di Tomaso Campmulla, 1840. On his

philosophy, see Ritter, Ocs. d. Phil. vol. ix., who gives a very full

aiH-onnt ; C'arriere, Phil. Weltanschauung der Re/oTmat\on$tcit,

.'.22-603; Darestc, Th. Mohts ct Campanella, 1843. Some of th«
works have been translated into French, CEunes choisiej de Cam-
jKuiclla, par Mme. L. Collet, \Hi ; CM du soUtI, par Villegar.

delle, 1840.

CAMPANIA, an ancient province of Italy, separated

from Latium on the N. by the Massican Hills, and from

Samnium on the E. by the Apennines, and bounded on the

W. by the Tyrrhenian Sea, and on the S. by Lucania. It

was distinguished by its fertility, beauty, and genial

climate, and by the excellence of its harbours. It consists

of a plain, broken only by a low volcanic range of hills, of

which the chief is Mons Gaurus, and by Mount Vesuvius.

The original inhabitants of Campania were Oscans or

Ausonians. The first settlers were the Greeks who founded

Cumae, and afterwards Dicx-archia, Pala;polis, and Ncapoiis,

It seems pretty certain that the next invaders were the

Etruscans, and that they founded Capua and Nola. The
Etruscans in turn had to give place to the Samnites.

But both these invaders were few in number ; and the

Campanian people continued to be of essentially Oscaii

race. The remains of their language are, indeed, our best

specimen of Oscan. In the 4ih century B.C. «ar broke

out with the Romans, and in 340 B.C., by the battle d
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Vesuvius, Carapania fell into their hands. For subsequent

history see Roman History. The Bay of Naples was one

of the favourite situatious fur the villas of the ancient

Romans ; and, notTv-ithstanding the eruption of Vesuvius

in 79 A.D., which buried the cities of Herculaneum and

Pompeii, Campania continued to flourish. The chief towns

were Capua, Cumae, Neapolis, Nola, Pompeii, Herculaneum,

Vuliunium, Puteoli, Liternum, Teanura, Salernum, Suessa,

Miseaum, Surrentum Picentia. The province was tra-

versed by several roads—the Via Appia, the Via Latina,

part of the high road from Rome to Rhegium, and a road

constructed by Domitian along the coast from Sinuessa to

Neapolis. Under Augustus, Campania was joined to

Latium to form the F;rst Region of Italy Its name then

gradually superseded that of Latium ; so that at present

the district round Rcme is known as the Campagna di

Roma.
CAMPANI-ALIMENTS, Matted, an Italian mechanician

end natural philosopher of the 17th century, was born at

Spoleto. He held a curacy at Rome in 16 51, but devoted

himself principally to scientific pursuits. As an optician,

he is chiefly celebrated for the manufacture of tbe large

object-glasses with which Cassini discovered two of Saturn's

satellites, and for an attempt to rectify chromatic aberration

by using a triple eye-glass ; and in clock-making, for his

invention of the illuminated dial-plate, and that of noiseless

clocks, as well as for an attempt to correct the irregularities

of the pendulum which arise from variations of temperature.

Campani published in 1G78 a work on horology, and on

the manufacture of lenses for telescopes. His younger

brother Giuseppe was also an ingenious optician (indeed

the attempt to correct chromatic aberration has been ascribed

to him instead of to M.atteu), and is, besides, noteworthy

as an astronomer, especially for his discovery, by the aid of

a telescope of his own construction, of the spots in Jupiter,

the credit of which was, however, also claimed by Divini.

CAMPANILE, the bell tower attached to the churches

and town-halls in Itidy. Bells are supposed to have teen

first used for announcing the sacred offices by Pope
Sabinian (604), the immediate successor to St Gregory

;

and their use by the municipalities came with the rights

granted by kings and emperors to the citizens to enclose

their towns with fortifications, and assemble at the sound

of a great bell. It u to the Lombard architects of the

north of Italy that we are indebted for the introduction

and development of the campanile, which, when used in

connection with a sacred building, is a feature peculiar to

Christian architecture,—Christians alone making use of

the bell to gather the multitude to public worship. The
campanile of Italy serves the same purpose as the tower

or steeple of the churches in the north and west of Europe,

but differs from it in design and position with regard to

the body of the church In the north and west the tower

forms an integral part of the budding, it is frequently

placed at the west end or at the south or north side of the

nave, in which case the ground story forms a porch to the

church , sometimes it is at the intersectum of the nave and
transepts, in which case it rises as a grand central feature

round which everything else groups, as seen at Salisbury,

Lincoln, Norwich. iSic In Italy the campanile is almost

always detached from the church, or at most connected

with It by an arcaded passage. In Italy there are (with

one or two exceptions, such as San Ambrosio, Mikn, and
at Novara) never more than one campaniie to a church,

whereas in the north and wast the number vanes from one
to seven.

The design of the campanile differs entirely from its

northern type. It never has buttresses, is very tall and
thin in proportion to it." height, and is square on plan,

occsisionaUy round, as at Ravenna Hnd Pisa, and in one
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or two cases, as at San Gottardo, Milan, octagonal. Tlic

campanile generally rises from base to summit without

break; the faces are divided vertically by .Sat pilasters,

and horizontally by string-courses, arcades, or windows.

As a rule the openings increase in number with the height

of the stage. Many, perhaps the finest examples, have

openings at the top only.

The chief architectural defect of the square campanile is

the covering. This is generally a short conical roof, either

square, circular, or octagonal on plan ; but its junction

with the tower was never successfully managed. The
campanili in the north of Italy and in Rome are nearly all

built of brick. In Tuscany, as at Pisa and Siena, and
further south, as at Viterbo, they are veneered with marble

of various colours.

The tallest campanile is the one at Cremona ; it rises to

a height of 396 feet Probably the grandest and richest

is that designed by Giotto in 1334 for the cathedral at

Florence. It measures 275 feet high and 45 feet square
;.

it is entirely veneered with black, red, and white marble,

and is divided into five stages, the upper three only hauiig

windows. Giotto intended to have finished it with a spire

90 feet high, but Taddio Gaddi, who succeeded Giotto as-

architect, thinking that the tower would not be improved

by it, left it as it now e.xists. Some of the best examples

of church campanili are to be found in Venice, Verona,

Modena, Cremona, Parma, and Pisa.

The campanili belonging to the municipalities have
generally a distinct character from those attached to sacred

edifices ; they have a smaller section on plan in proportion

to the height They want the conical roof, and are

generally batllemented ; some have an upper and smaller

stage, wherein the bells are hung, as at Florence, Siena,

Volterra, and Montepulciano. Their faces are rarely

divided by pilasters ; there are few windows, generally

small openings only to light the staircase ; and they aio

more frequently incorporated with the body of the build-

ing than the church campanili, often rising from the wall

heads and not from.-the ground to great heights. The
most remarkable campanili are those at Venice, Florence,

Pisa, and Siena. The campanile of St Mark's at Venice

stands in the great square in front of the cathedral. Its

erection was commenced about the beginning of the 10th,

and completed up to the belfry about the middle of the

12th century. The belfry was erected and finished by
Bartolomeo Buono in 1517. From the level of the piazza

to the belfry stage, it is constructed of brick ; the belfry

and surmounting pyramid are of marble. The total height

is 323 feet, and it is 42 feet square at the base. The gallery

at top is reached by an inclined plane, and there are do
windows other than small openings lighting the ascent.

The leaning tower or campande of Pisa, built by th'S

citizens to rival that of Venice, was erected by Bonanno,

and begun in the year 1174. It is circular on plan, and
about 51 feet in diameter and 172 feet high. Not includ-

ing the belfry it is dinded vertically into seven stages, all

of which, with the exception of -the lowest, are decorated

with an open arcade The conical covering of the belfry

was never constructed This tower overhangs its base

upwards of 13 feet, and for long it was supposed to have

been built so. It is founded on wooden piles driven uito

boggy ground. When the tower had been carried up about

35 feet it began to settle to one side. That no such

settlement was ever anticipated may be asserted from the

fact that a gurgoyle or water-spout to throw off the water

from the first arcade, may be observed on what is now the

highest side. As the work was carried on, the levels wero

altered so as to keep the centre of gravity within thf;

base. This tower was fioished by an architect called

William of Innspruck. The outside is entirelv conf tructeci
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ct wiite marble, and the inside of stone from Verruca.

There are many campanili, notably the Garisendi and
Asinelli towers at Bologna, that incline to one side,—all

from the same cause as at Pisa.

• The campanili of Florence and Siena are somewhat
similar in design. The one at Florence is built of stone,

and is about 20 feet square and about 300 feet high.

That at Siena is built entirely of brick, and measures about

21 feet square and 282 feet high. Both are battlemented

and have a smaller upper stage for the belfry. Several

other important examples exist at Volterra, Slonte-

pulcL-ino, Figline, Oppi, <fec., &c. (r. an.)

; CAMPBELL, Sie Colin. See Clyde, Lobd.
' CAMPBELL,-: George (1719-1796), a theologiaq and
Biblical critic, was born at Aberdeen on the 25th December
.1719. His father, the Rev. Cohn Campbell, one of the

ministers of Aberdeen, was the son of George Campbell of

Westhall, who claimed to belong to the Argyll branch of

the family. Mr Colin CarapbeU died in 1728, leaving a
widow and MX children in somewhat straitened circum-

stances. George, the youngest son, was destined for the

legal profession, and after attending the grammar school of

Aberdeen and the arts classes at Marischal College, he was
sent to Edinburgh to serve as an apprentice to a writer to

the Signet. But he does not seem to have had any liking

for law—at any rate he found in theology a study much
more to his taste. While at Edinburgh he fell into the

habit of attending the theological lectures, and this was
followed, when the term of his apprenticeship expired, by
his enrolment as a regular student in the Aberdeen divinity

hall. After a distinguished career he was, in 1746, licensed

to preach by the Presbytery of Aberdeen ; but his first

attempt to obtain a charge—that of Fordoun in Kincardine-

shire—was unsuccessful. In 1748, however, he was
ordained minister of Banchory Teman, a parish on the Dee,

some twenty miles from Aberdeen. Here he spent the

next nine years, labouring with much success as a country

minister, and planping two at least of the works by which

he was afterwards to make himself known. In 1757 he
left Banchory Teman to become one of the ministers of

Aberdeen. That city was at the time the centre of no
inconsiderable intellectual activity. Reid was professor of

philosophy at King's College ; John Gregory, Reid'a-

predecessor, held the chair of medicine ; Alexander Gerard

was professor of divinity at Marischal College ; and in

1760 Beattie became professor of moral philosophy in

the same college. These men, with others of less note,

formed themselves in 1758 into a society for the discus-

sion of questions in phOosophy. Reid was its first

secretary, and Campbell one of its founders. It lasted till

about 1773, and during this period not a few papers were

read, particularly those by Reid and Campbell, which

were afterwards extended in the form of published treatises.

, Meanwhile Campbell was, in 1759, made principal of

Marischal College, an appointment due rather to the high

estimation in which he was held by those who-knew him,

and perhaps also to his family influence with the duke of

Argyll, than to any published evidence he had given of his

fitness for the post. But this evidence, if-it was required,

was soon forthcoming. In 1763 he published his celebrated

Dissertaiion on, Miracles, a work that originated in a

sermon preached two years previously before the Synod of

Aberdeen. In it Jie seeks to show, in opposition to Hume,
that miracles are capable of proof, by testimony and that

the miracles of Christianity are sufficiently attested. Hume
derived our belief in testimony equally with our bebef in

the laws of nature from experience ; he held that where

the laws of nature, being a uniform experience, contradict

testimony, the latter must give way ; and he further held

J.,hat in the case of miracles the laws of nature do actually

contradict the testimony in favour (if miracles, i.e., miracles
are incapable of proof. In reply Campbell asserts—(1)
that testimony is not derived from experience, but " has a
natural and original influence on belief antecedent to
experience." As, however, he admits thft* experience is,

if not the source, at least the measure, of testimony, he
virtually giants all that Hume desires, and leaves the ques-
tion where it was. But (2) he urges, and with more
success, that testithony can prove a miracle. There is no
contradiction, he argues, as Hume said there was, between
what we know by testimony and the evidence upon which
a law of nature is based ; they are of a different descrijv
tion indeed, but we can without inconsistency believe that
both are true. He also dwells at considerable length upon
the ambiguity of the word " experience " as it is used by
Hume, and devotes the rest of the work to a discussion of

the actual evidence for the miracles of Christianity. The
Dissertation is not a complete treatise upon miracles, and
does not approach the subject from points of view it would
be regarded from now, but with all deductions it was and
still is a valuable contribution to theological literature.

In 1771 Campbell was elected professor of theology at

Marischal College, and in consequence he resigned his city

charge, although he still preached as minister of Grey-
friars, a duty then attached to the cfiair. His next work
was not a theological one. During his early ministerial

life at Banchory Ternan he planned and began the com-
position of a work on rhetoric, • The results of his labours
were partly communicated to the Aberdeen Philosophical

Society, for most of the papers he read there were on
" Eloquence " and cognate subjects ; but it was not until

1776 ihit' his Philosophy of Rhetoric appeared,—a work
that at once took a high place among books on the

subject, which it can hardly be said even now to have lost.

The most interesting portion is perhaps that which treats

of evidence ; certainly the least satisfactory is that on
the syllogism. In 1778 his last and in some respects his

greatest work appeared, A New Translation of thf Gospels.

The translation is a good one, but it is the critical and
explanatory notes which accompany it that give the book
its high value. Several of his sermons were published,

notably one in 1777 On the Success of the first publishers

of the Gospel, considered as a proof of its truth. It was
preached before the Society for Propagating Christian

Knowledge, and is one of the happiest specimens of his

style and method of argument.

Campbell, who had never enjoyed robust health, was in

1795 compelled by increasing weakness to resign the offices

he held in Marischal College, and on his retirement he
received a pension of £300 from the king. He did not

long enjoy the royal bounty, for he died on the Slst of

March 1796 of a stroke of palsy. Pri,ncipal Campbell had
married Miss Grace Farquharson, daughter of Mr Farquhar-

son of Whitehouse. They had no children. In church

politics he belonged to the moderate side, but his independ-

ence of judgment and strength of conviction were too

great to permit him to be confined by the trammels of

party. It is as a theologian and as a scholar, the acutest

aud most cultivated that the Church of Scotland has pro-

duced, that he will be best remembered.

His Lectures on Ecclesicuitical History and some su&ller writings

were published after his death ; and there is a uniform edition of

his works in six vols. 8vo. A short account of his life, by the Rev.

Mr Ecith, is prefixed to his Lectures on Church Bistory

CAMPBeLl. John. LLD. (1708-1775), a miscel-

laneous author, was born at Edinburgh, March 8, 1708.

Being designed for the legal profession, he was sent to

Windsor, and apprenticed to an attorney; but his tastes

soon led him to abandon the study of law, and to devote

iimself entirely to literature. In 1736 he published
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the Military History of Prince Eugetie and tlie Duke of

Marlborough, and soon after contributed several important

articles to the Ancient Universal History. In 1742 and

1744 appeared the Lives of the British Admirals, in 4

vols., a popular work which has been continued by other

authors. Besides contributing to the Biographia Britan-

nica and Dodsley's Preceptor, he published a work on The

Present State of Europe, consisting of a series of papers

which had appeared in the Museum. He also wrote the

histories of the Portuguese, Dutch, Spanish, French,Swedish,

Danish, and Ostend settlements in the East Indies, and the

histories of Spain, Portugal, Algarve, Navarre, and France,

from the time of Clovis till 1656, for the Modem Universal

History. At the request of Lord Bute, he published a

vindication of the Peace of Paris concluded in 1763,

embodying in it a descriptive and historical account of the

New Sugar Islands in the West Indies. By the king he

was appointed agent for the provinces of Georgia in 1755.

His last and most elaborate work. Political Survey of

Britain, 2 vols. 4to, was published in 1744, and greatly

increased the author's reputation. Campbell died Decem-

ber 28, 1775. He received the honorary degree of LL.D.

from the University of Glasgow in 1745.

J;

'CAMPBELL, Thomas (1777-1844). This distin-

guished poet was a cadet of the respectable family of

Campbell of Kirnan, in Argyllshire. Owing to the

straitened circumstances of his father, who had settled in

Glasgow and been unfortunate in business, young Campbell

was obliged, while attending college, to have recourse to

private teaching as a tutor. Notwithstanding the amount
of additional labour thus entailed, he made rapid progress

in his studies, and attained considerable distinction at the

university over which it was his fortune, in after years, to

preside. He very early gave proofs of his aptitude for

literary composition, especially in the department of poetry

;

and 80 strong was his addiction to these pursuits, that he

could not bring himself seriously to adopt the choice of a

profession. From private tuition, which is at best an

irksome drudgery, he recoiled after a short trial. Neither

law, physic, nor divinity had any attractions for him ; nor

is it probable that he ever would have risen to eminence in

a regular profession, owing to a constitutional sensitiveness

almost morbid, and a want of resolute energy. We are told

by his friend and biographer Dr Beattie that " the imagina-

tive faculty had been so unremittingly cultivated that

circumstances, trifling in themselves, had acquired undue

influence over his mind, and been rendered formidable by
an exaggeration of which he was at the moment unconscious.

Hence various difficulties, which industry might have over-

come, assumed to his eye the appearance of insurmountable

obstacles. Without resolution to persevere, or philosophy

to submit to the force of necessity, he drew from everything

around him, with morbid ingenuity, some melancholy

presage of the future. He was dissatisfied with himself,

chilled by the world's neglect, and greatly hurt by the

apathy of friends who had extolled his merits, but left him

to pine in obscurity." Campbell was not a man who could

have successfully struggled with the world. Fortunately for

him, his genius was such as to ensure an early recognition.

We find him at the age of twenty in Edinburgh, attending

lectures at the university, soliciting employment from the

booksellers, and not unknown to a circle of young men then

resident in the Scottish metropolis, whose names have

become historical. Among those were Walter Scott, Henry
Brougham, Francis Jeffrey, Dr Thomas Brown, John
Leyden, and James Grahame, the author of the Sabbath.

He also became acquainted with Dr Robert Anderson,

editor of a coUection of the British poets, a man of extreme

enthi^iasm and kindliness of disposition, who early

appreciated the remarkable powers of Campbell, and

encouraged him to proceed in his Uteraiy career. In 1799
his poem, The Pleasures of Hope, was published.

Probably there is no parallel instance of literary success

60 instantaneously achieved by a first effort ; nor was that

owing to novelty of design on the part of the author, or the

caprice of the public. For considerably more than half a

century the poem has maintained, nay, increased ita

popularity. During that time the public has adopted and
abandoned many favourites—names once famous and in

every mouth have gradually become forgotten and
unregarded—poetical works of greater pretension, which

were once considered as masterpieces of genius and inspira-

tion, have fallen into neglect ; but this poem by the boy
Campbell remains a universal favourite. It.is not much to

say that it is, without any exception, the finest didactic

poem in the English language. Even those who are not

admirers of didactic poetry are forced to admit its charpi

;

and the uttermost objection that criticism can make appears

to be a certain vagueness, which, after all, is inseparable

from the nature of the subject and the necessary plan of

the composition. The delicacy of the thoughts, the beauty

of the imagery, t.*-e occasional power of pathos, the extra-

ordinary felicity of the language, and the wonderful

harmony of the versification, distinguish the Pleasures of

Hope from any poem which has been written before or

since, and entitle it to a very high place as an original work

of genius. It is as original and charaotaristic of its author

as is the Deserted Village of Goldsmith, with which it has

been frequently, but surely improperly compared. Gold-

smith's poem affects us by its simplicity and truth.

Campbell's, it must bo owned, is much more florid and

ornamented ; but how exquisite is the taste of the

ornament

!

The literary and the private histories of an author are

inseparable. In order to comprehend the one we must have

recourse to the other. The first success of Campbell

brought him fame, but not fortune. He had disposed of

the copyright of the PUafwres of Hope, by his original

bargain with the publishers, for a sum certainly moderate,

which, however, probably exceeded his expectations at the

time. He was, moreover, very^ kindly treated, for he

received a considerable unstipulated allowance for each new
edition, which circumstance ought to have deterred him from

uttering certain diatribes against " the trade," in which he

was afterwards rather prone to indulge. The fact is that

he did not know how to make use of his success. Instead

of availing himself of the reputation which he had so

worthily and decisively won, and applying himself to a now

effort, he went abroad without any determinate aim ; was

perfectly wretched on the Continent, where he had no

friends, and was sorely embarrassed for want of means;

and began to write fugitive poetry for the London journals.

On his return to Britain he had ample opportunity of

bettering his condition. With a name such as his, a

moderate amount of exertion would have secured him not

only a competence but comparative aflluence ; but indolence,

perhaps the result of timidity, had grown upon him.

Campbell never could adapt himself even to the profession

of literature, which, precarious though it be, is not without

its prizes. In that profession, as in all others, the requisitea

for success are steadiness, punctuality, and perseverance;

but Campbell possessed none of them. The publishers

were ready, and offered to give him lucrative employment,

nor was he at all backward in accepting their offers ; but

when the period for performance arrived he had literally

done nothing. In extraordinary contrast to him stands

Scott, who seemed simply to will in order to conceive and

execute. Campbell had many bright conceptions, but he

could not apply himself to the work. Of course he lost

repute with the men who^alone can intervene between an
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author and tte puuiic, ana " the fathers of the Row "

became chary of oflFering him engagements. Some idea of

the extent of hia habitual indolence may be formed from

the fact, that the publication of his Specimens of the Brilish

Poets did not take place until thirteen years after the work

was undertaken 1

In the meantime Campbell married , and his prospects

were of the darkest, when, in 1805, he received a Govern-

inent pension of £200. He was then in great distress, and
even that aid, material as it was, failed to extncate him.

It was probably fortunate for his fame that such was the

ca.S6, for in '1809 he published his poem of Gertmde of
Wyoming, to which were attached the most celebrated of

'Jiis grand, and powerful lyrics.

' Among Campbell's lengthier poems Gertrude of Wyoming
must hold the second place. He designed it for a poem of

action, but he has failed to give it that interest and vivacity

which a poem of action requires. There is in it too decided

ii predominance of the sentimental vein, and an extreme

degree of elaboration, which, in poetry as in painting, is

hurtful to the general effect. There is great truth in the

following criticism, which occurs in a letter from Jeffrey to

the author :

—
" Your timidity or fastidiousness, or some

other knavish quality, will not let you give your cunceptions

glowing, and bold, and powerful, as they present themselves

;

but you must chasten, and refine, and soften them, forSooth,

till half their nature and grandeur is chiselled away from
them. Believe me, the world will never know how truly

you are a great and original poet till you venture to cast

before it some of the rough pearls of your fancy." In spite

of these defects, Gertrude was copsidered at the time as a

work in every way worthy of the poet's previous reputatioi

;

and it will ever be admired by that numerous class of

readers who are more fascinated by the beauties of

expression than by high inventive power and vigorous

execution.

The soundness of the above criticism, proceeding from
an emineht literary authority whose whole leanings were

rather towards than against fastidiousness in composition,

is demonstrated by the universal admiration accorded to

Campbell's lyrical pieces. One or two of these, in particular

LochieVs Warrnng and Hohenlindeni, are to be referred to

an earlier period than the composition of Gertrude, but
there ate others of a later date which show how much power
rejnained in the man when he chose to exert it freely.

There are few lyrics in the English language to be placed

in comparison with the ifanners of Ettijlaud or Thi: Battle

of the Baltic ; and his exquisite poem of O'Connor's Child,

which has not unaptly been termed the diamond of his

casket of gems, is greatly supenor in pathos and passion to

his more elaborate compositions. All these, and others

scarcely inferior to them, seem to liave been struck off at a

Beat, and to have escaped that chiselling process to which
Jeffrey so pointedly referred.

Campbell was now settled at Sydenham in England, and
hifl circumstances were, materially improved. His home
was a happy one ; the society in which he moved was of

the most refined and intellectual character ; and he enjoyed
the personal friendship of many of his distinguished con-

temporaries. Arpple leisure was afforded him to carry into

effect any of the cherished schemes of his literary ambi-
tion • but his indolence and inherent Wijnt of resolatioa

again interfered. His most noteworthy exertion for years

appears to have been the preparation of a short course of

lectures on poetry, which he delivered with great edat at

the Royal Institution in London and elsewhere. It

appears that at ono time it was propased by his friends,

and especially by Sir Walter Scott, that he should become
a candidate for^the occupancy of a literary chair in the

Univer»it7 of Edinburgh ; but be shrank from tho idea of

undertakiug so senous a labour as is involved in tht
preparation of a thorough academical course. In 1820 he
accepted the editorship of the Xew Monthly Magazine, and
acted in that capacity for a considerable period, until ha
resigned it to take charge of the Metropolitan. His con>

nection with periodical literature may have been advan-
tageous in a pecuniary point of view, but did not tend

materially to enhance his reputation. His was not the pen
of the ready wnter ; and it must ever be regretted that he
was induced to bestow so much attention upon merely
ephemeral literature, to the sacrifice of the nobler aiais

which were expected from his acknowledged genius. In
1824 he published his Theudric, a poem which, in spite of

Some fine passages, was generally considered as a failure.

With Theodnc his poetical career may be said to have
closed. At times he put forth short poems of variojs

degrees of merit, but none of them were equal to the grand
lyrics already treasured in the memory of his countrymen.
It seemed as if a large portion of the old virtue had departed

from him ; and his last published poem, the Pilgrim of
Glencoe, showed hardly any marks of his former accomplish.,

ment and power.

In fact it appeared that the rich mine of poetry had been
worked out. Without actually adopting that conclusion,

we may observe that Campbell had latterly occupied him-
self most zealously with matters which were apart from his

earlier pursmts. In the first place, he took an active shara

in the Institution of the London University, and it waa
mainly through his exertions that it was saved frcia

becoming a mere sectarian college. Shortly afterwards, in

1826, he was elected Lord Rector of the University of

Glasgow, an event which he considered as the crownmg
honour of his hfe, and which certainly was a mark of dis-

tinction of which any man might have been proud. He
did not accept the office as a mere sinecure, but appli'J

himself to discharge the actual duties (which, through tLd

ne;;ligence of former rectors, had been allowed to fall into

abeyance) with a zeal and energy which made entire con-

quest of the hearts of his youthful constituents. In 1831,

the year in which the gallant struggle of the Poles for their

independence, was terminated by entire defeat, Campbell,

who in his earliest poem had referred in such beautiful

language to the shameful partition of Poland, more thnn

revived his youthful enthusiasm for her cause. He h?d
watched with an anxiety almost bordering on fanaticism the

progress of the patriotic movement ; and the news of the

capture of Warsaw by the Russians affected him as if it

had been the deepest of personal calamities. " His heart,

'

says his biographer, " was in the subject of Poland ; he

could neither write nor speak upon any other with common
patience , and if a word was dropt in company that did

not harmonize with his feelings, he was very apt to con-

sider it as a personal offence." In one of his own letters

he'says, " I know that jny zeal for Poland has put me
half mad." And again, " It is still all that I can do to

support a tolerable cheerfulness before these kind hospit-

able people, for Poland preys on my heart night and day..

It is sometimes a relief to me to weep in secret, and I co

weep long and bitterly." Nor did he show his sympathy

by words alone, but by resolute and continued action.

He was the founder of the association in London of the

Friends of Poland, which not only served to maintain tlie

strong interest felt by the British people for the Poli>h

cause, but was the means of providing assistance and

giving employment to large numbers of the unfortunate

exiles who were driven to seek refuge in this country

Never, till his dying day, did he relax his exertions in their

behalf ; and many an unhappy wanderer, who, but for un-

expected aid, might have perished in the streets of a foreign

city, had reason to bless the name of Tbomaa Campbell.
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'' The remainder of his life presents few features of

interest. Domestic calamity had overtaken him. His

wife, whom he loved affectionately, had been taken from

him—of his two sons, one died in infancy, and the other

was afflicted by an incurable malady. His own health

became impaired. He gradually withdrew from public

life, and died at Boulogne on 15th June 1844, at the age

of sixty-seven. His last hours were soothed by the afl'ec-

bionate care of his relatives and friends ; nor did his

countrymen forget the poet in his death, for his remains

were solemnly interred in Westminster Abley, with the

honours of a public funeral.

Few poets of reputation, whose span has been extended

nearly to the threescore and ten allotted years, have wntten

BO little as Campbell ; at the same time it must be con-

fessed that there are fewer still whose works are likely to

be prized by posterity in the like proportion with his. If

we throw out of consideration altogether Theodric,—though

some might demur to such an excision,— if we overlook

the Pilgrim of Glencoe, and weed from his lyrical garden

such plants as have little charm either from their colour or

their fragrance, there will still remain a mass of poetry

familiar to the ear and the heart, such as hardly any other

writer of this century has been able to produce. We may
regret that Campbell was not more diligent in the cultiva-

tion of his poetical genius, that he did not apply himself

more sedulously in his earlier years to some serious effort,

and that he allowed other pursuits and designs to interfere

with his peculiar calling. But who can venture to say

what success might have attended his efforts had he acted

otherwise than he did t We blame the poet for apparent

indolence, not reflecting that inspiration is not to be com-

manded at will. It is not only possible but easy for the

man who is practised in versification to write a certain

given number of lines within a certain specified time ; but

genuine poetry never was and never will be the product of

Egyptian taskwork. It cannot be produced to order—it

must be spontaneous ; and its quality must depend
entirely upon the mood of mind under which it is com
posed. The greater part of the poetry or rather the verse

of Southey, a considerable portion of that of Scott, and a

vast deal of that of Wordsworth, was not conceived or

written under the poetic impulse. On such occasions

these celebrated men were writing verse, as they might
have written prose, without enthusiasm or anything like

the feeling of passion ; and although their ordinary

thoughts were far higher, bolder, and more subtle than

those of the million, they still were not attempting to rise

beyond their ordinary iutellectual level. One can see at a
glance when they were inspired, and when they were merely
versifying. Of the poets who adorned the first half of the

present century, Coleridge and Campbell were conspicuous

for their abstinence in writing except under the influence

of real emotion. Of the former it may be said that he has

hardly per ..ed a line of mere mechanical verse.; the latter

did not do so until his inspiration seemed to have abandoned
him. Undoubtedly, however,—to have recourse to a

hackneyed, though by no means an unmeaning phrase,— it

is the duty of the poet to woo the muse, not to wait for

her courtship. He roust seek for the waters of Castaly,

not tarry till they are conveyed to him ; and it is in this

respect probably that Campbell principally erred. He did

not sufi'icieiitly endeavour to awake his genius ; he was too

much a dreamer, and may at times have lost his

opportunity from the sheer weight of indolence. And yet,

considering the value of the legacy he has left, we have no
reason to complain. Critics may dispute regarding the

eomparativc merits of his longer works ; and, as they

iochne towards didactic or narrative poetry, may prefer the

p"9 composition to t'r other. Both are entitled to high

praise and honour, but it is on his lyrics that the fu'airs

reputation of Campbell must principally rest. They hava

taken their place, never to be disturbed, in the popular

heart ; and, until the language in which they are written

perishes, they are certain to endure. (w. E. A.) i

CAMPBELL, John, Baron (1779-18G1), the second
son of the Rev. George Campbell, D.D., by Magdalene, the

only daughter of John Hallyburton.Esq. of Fudderance, was
born at Cupar, Fife, on 17th September 1779. His father

was for fifty years the parish minister of Cupar. For a'

few years young Campbell studied at the United College,

St Andrews, where he met Thomas Chalmers. In 1800
he was entered as a student at Lincoln's Inn, and became a
pupil of the well-known special pleader Mr Warren, the

master of Lyndhurst, Denman, and Cottenham. A few
days after his entrance, as he records in his Lues of the

Chancellors, he saw and heard Lord Thurlow speak in the

House of Lords. Alter a short connection with the i/onnV)^

Chronicle he was called to the bat'in 1806, and at once
began to report cases decided at A'isi Prius (i.e., on Jury
Trial), in the courts of King's Bench and Common Pleas,

and on the home circuit. Of these Kejiarts he published

altogether four volumes, with learned notes ; they -extend

from Michaelmas 1807 to Hilary 1816. Campbell ulso

devoted himself a good deal to criminal business, but in

spite of his unceasing industry he- failed to attract miich
attention behind the bar ; briefs came in slowly, and it was
not till 1827 that he obtained a silk gown and found him-

self in that " front rank " who are permitted to have

political aspirations. When George IV. died (26th June

1830) and Parliament was dissolved (2ith July),

Campbell, like ail the new Whig men of the day, resolved

to enter Lord Grey's Parliament. With the help of hia

relative Major Scarlett.he contested the borough of Stafford,

which he represented in 1830 and 1831. In the House he

showed an extraordinary, sometimes an excessive zeal for

public business, speaking on all subjects with practical

sense, but on hone with eloquence or spirit. His ma\n
object, however, like. that of Brougham-, was the ameliora-

tion of the law, more by the abolition of cumbrous
technicalities than by the assertion of new and striking

principles. Thus his name is associated with the Fines and
Recoveries Abolition Act (3 and 4 Will. IV. c. 74) ; the

Law of Descent Act (3 and 4 Will. IV. c. IOC); the Law of

Dower Act (3 and 4 Will. IV. c. 105); the Statute of

Limitations (3 and 4 Will. IV. c. 27) ; the Execution of

Wills of Real or Personal Property Act (1 Vict. c. 26); one

of the Copyhold Tenure Acts (4 and 5 Vict. c. 25) ; and
the Imprisonment for Debt Act (1 and 2 Vict. c. 110).

All these measures were important and were carefully

drawn; but their merits cannot be explained in a bio-

graphical notice. The second was called for by the prefer-

ence which the common law gave to a distant collateral

over the brother of the half-blood of the first purchaser

;

the fourth conferred an indefeasible title on adverse

possession for twenty year& (a term shortened by Lord
Cairns in 1875 to twelve years) ; the fifth reduced the

number of witnesses required by law to attest wills, and
removed the vexatious distinction which existed in this

respect between freeholds and copyholds ; the last freed an
innocent debtor from imprisonment only before final

judgment (or on what was termed mesne process), but the

principle stated by Campbell that only fraudulent debtors

should be imprisoned was ultimately given effect to for

England and Wales in 1869.' In one of his most cherished

objects, however, which formed the theme of his maiden

speech in Parliament, Campbell was doomed to disappoint-

' Two of bis'later Acts, allowing the defendant in an action for libel

to prove Veritas, and gi\ing a right of action to tha Tcpre.seQt4tives of
persons killed through nrgligence, also descrvr "ir.ntiJH.
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mentf This was the establishment of a general Register of

Deeds or Titles to Land for England and Wales, which

would diminish the number of unmarketable and unsafe

titles, and thus simplify and cheapen the transfer of land.

As head of the Real Property Commission of 1827, he had

i ample opportunity of observing the evils caused by the

I

absurd system of outstanding terms,' and he was able to

quote the example of most European countries, where com-

pulsory publication had been found neither to hurt

commercial credit nor to wound family pride. The
' measure of 1830 wa.s defeated by the country attorneys, led

by Sir Ghas. Wetherell, but the principle has rapidly gained

ground and has been partially embodied in the Land
Transfer Bills of subsequent reformers. Campbell's most

important appearance as member for Stafford was in defence

of Lord John Russell's first Reform Bill (1831). In a

temperate and learned speech, based on Fox's declaration

against constitution-mongering, he supported both the

; enfranchising and the disfranchising clauses, and easily

disposed of the cries of "corporation robbery," "nabob
representation," "opening for young men of tale^pt," <kc.

.The following year (1832) found Campbell solicitor-general,

a knight, and member for Dudley, which he represented

till 1834. In that year he became attorney-general and

was returned by Edinburgh, for which he sat till 18-11.-

! His political creed declared upon the hustings there was

that of a moderate Whig. He maintained the connection of

church and state, opposed triennial parliaments and the

ballot, and railed against the dictatorship of the great duke

(see Speech at Edinburgh, 3d January 1835, 8vo, London,

1835). Although in his relations with his constituents in

both England and Scotland there was traceable an unpleas-

ant spirit of accommodation and cajolery, in Parliament his

position, both"p'olitical and religious, was always well defined

and independent. There he continued to lend the most

effective help to the Liberal party. His speech in 1835 in

support of the motion for inquiry into the Irish Church

,Temporalities with a view to their partial appropriation for

lOational purposes (for disestablishment was not then

dreamed of as possible) contains much terse argument, and

;no doubt contributed to the fall of Peel and the formation

of the Melbourne cabinet. The next year Campbell had a

fierce encounter with Lord Stanley in the debate which

followed the motion of Mr Spring Rice on the repair and

maintenance of parochial churches and chapels. The legal

point in the dispute (which Campbell afterwards made

the subject of a separate pamphlet) was whether the

churchwardens of the parish, in the absence of the vestry,

had any means of enforcing a rate except the antiquated

interdict or ecclesiastical censure, It was not on legal

technicalities, however, but on the broad principle of

religious equality, that Campbell supported the abolition

of Church Rates, in which he included tlie Edinburgh

Annuity-Tax. In the same year he spoke for Lord Mel-

bourne in the action (thought by some to be a political

conspiracy') which was brought by Mr Norton against the

Whig premier for criminal conversation with the beautiful

End accomplished grand-daughter of Sheridan. At this

time also he exerted himself for the reform of justice in

* A terminable estate in land, vested or continued in trustees, for

convenience in giving security without exMbiting a title to tlie com-

plete estate.

'Tf we may trust the Bcandalons clironicle of Greville, Campbell

got this post on condition that ho should not expect the ordinary pro-

motion to the bench, a condition whicli he iniinedi.itely violated by

claiming; the vice-chancellorship on the der^th of Sir John Leach. Pepys

(Loi-d Cottonham) and Bickorsteth (Lord Langdalc) were both pro-

moted to the bench in preference to Campbell.
' "There can be no doubt that old Wynton was at the bottom of

It alU and persuaded Lord Gnutley to urge it oa for mere political

vur^soi -^Qljjine, iii. Sjl. • *

the ecclesiastical courts, for the uniformity of the law of

marriage (which he held should be i purely civU contract),

and for giving prisoners charged with felony the benefit of

counsel. His defence of the Times newspaper, which had
accused Sir John Conroy, equerry to the duchess of Kent,
of misappiopriation of money (1838), is chiefly remarkable
for the confession—" I despair of any definition of libel

which shall exclude no publications which ought to be
suppressed, and include none which ought to hv p6-niitted."

His own definition of blasphemous libel was enforced in

the prosecution which, as attorney-general, be raised against

the bookseller Hetherington, and which he justified on the

singular ground that " the vast bulk of the population

believe that morality depends entiicly on revelation ; and
if a doubt could be raised among them that the Ten
Commandments were given by God from Mount Sinai,

men wo'vld think they were at liberty to steal, and women
ivould coiisider themselves absolved from the restraints of

chastity." But his most distinguished effort at the bar
wfts undoubtedly the' speech for the House of Coiivmoiis in

the famous case of Stockdale v. Hansard. The Commons
had ordered to be printed, among other papers, a, Report
of the Inspectors of Prisons on Newgate, which stated that

an obscene book, published by Stockdale, was given to the

prisoners to read. Stockdale sued the Commons' publisher,

and was met by the plea of parliamentary privilege, to

which, however, the judges did not give effect, on the

ground that they were entitled to define the privileges of

the Commons, and that publication of papers was not

essential to the functions of Parliament. The matter

was settled by the Act 3 Vict. c. 9.

In 1840 Campbell conducted the prosecution against

John Frost, one of the three Chartist leaders who attacked

the town of Newport, all of whom were found guilty

of high treason. We may also mention, as matter of his-

torical interest, the case before the High Steward and tha

House of Lords which ar^se out of the duel fought on
Wimbledon Common between the earl of Cardigan and
Captain Harvey Tuckett. The law of course was clear

that the " punctilio which swordsmen falsely do call

honour" was no excuse for wilful murder. To the

astonishment of everybody Lord Cardigan escaped from a
capital charge of felony because the full name of his

antagonist (Harvey Garnett Phipps Tuckett), was not
legally proved. It is difficult to suppose that such a
blunder was not preconcerted. Campbell himself made
the extraordinary declaration that to engage in a duel

which could not be declined without infamy [i.e., social

disgrace) was " an aot free from moral turpitude,"

although the law properly held it to be wilful murder.

Next year, as the Melbourne administration was near it»

close, Plunkett, the venerable chancellor of Ireland, was
forced by discreditable pressure to resign, and the Whig
attorney-general, who had never practised in Equity,'

became chancellor of Ireland, and was raised to the peerag*'

with:'th6 title of Baron Campbell of St Andrews, in tha

county of Fife. His wife, Mary Elizabeth Campbell, the

eldest daughter of the first Baron Abinger by one of the

Campbells of Kilmorey, Argyllshire, whom he had mar-

ried in 1821, had in 1836 been created Baroness Strathedsii.,

The post of chancellor Campbell held for only sixteen days,

and then resigned it to his successor Sir Edward Sugden
(Lord St Leonards). It was during the period 1841-49,'

when ho had no legal duty, except the self-imposed one of
occasionally hearing Scotch appeals in the House of Lords,

'

that the unlucky dream of literary fame troubled Ixird

Campbell's leisure.^ By two days' court work in Dublin

In 1842 ho published the Speecha of Lord Campbell at Die Bar
and in the House of Commons, with an Addra» to the Jriih Air »»'

Lord ChunceUor qf Ireland, fEdla,, Black.^_
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the ha3 receivea a pension of £4U00 per annum from an

'nagralefu' country, and he suddenly remembered what

Lords Coke and Bacon had said about the debt due from

every successful lawyer.

< Following in the path struck out by Miss Strickland

in her Lives of the Queens of England, and by Lord
Brougham's Lives of Eminent Statesmen, he at last pro-

duced, la 1849, The Lives of the Lord Chancellors and
Keepers of the Great Seal of England, from the earliest

times till the reign of King George IV., 7 vols. 8vo. The
conception of this work is magnificent ; its execution

wretched. Intended to evolve a history of jurisprudence

from the truthful portraits of England's greatest la^vyers,

it merely exhibits the ill-digested results of desultory

learning, without a trace of scientific symmetry or literary

taste, without a spark of that divine imaginative sympathy
which alone can give flesh and spirit to the dead bones of

the past, and without which the present becomes an

unintelligible maze of mean and selfish ideas. A charming

Btyle, a vivid fancy, exhaustive research, were not to be

expected from a hard-worked barrister; but he must
certainly be held responsible for the fretjuent plagiarisms,

the still more frequent inaccuracies of detail, the colossal

vanity which obtrudes on almost every page, the hasty

insinuations against the memory of the great departed who
.
were to him as giants, and the petty sneers which he con-

descends to print against his own contemporaries, ^vith

I

whom he was living from day to day on terms of apparently

sincere friendship. These faults are not so glaring in

the lives of such men as Somers and Hardwicke, whom
distance in time makes safe from personal jealousy ; they

are painfully apparent in the lives of Kldon, Lyndhnrst,

and Brougham, and they have been pointed out by the

biographers of Eldon and by Lord St Leonards.' And yet

the book is an invaluable repertory of facts, and must
endure until it is superseded by something better. It

was followed by the Lives of the Chief Justices of England,

from the Norman Conquest till the death of Lord Mansfield,

Bvo, 2 vols., a book of similar construction btlt inferior

merit.

It must npt be supposed that during this period the

literary lawj-er was silent in the House of Lords. He spoke
frequently. The 34 volume of the Protests of the Lords,

lately edited by Mr Thorold Rogers, contains no less than
ten protests by Campbell, entered in the years 1842-45.

He protests against Peel's Income Tax Bill of 1842 ; against

the Aberdeen Act (6 and 7 Vict, a 61) as conferring un-

due power on church courts; against the perpetuation of

diocesan courts for probate and administration; against

Lord Stanley's absurd bill providing compensation for the

destruction of fences to dispossessed Irish tenants; and
ngninst the Parliamentary Proceedings Bill, which proposed

that all bills, except money bills, having reached a certain

stage, or having passed one House, should be continued to

next session. The last he opposed because the proper
remedy lay in resolutions and orders of the House. He
protests in favour of Lord Monteagle's (Mr Spring Rice)

motion for inquiry into the sliding scale of com duties

under 5 Vict c. 14; of Lord Normanby's motion on the

Queen's speech in 1834, for inquiry into the state of

Ireland (then wholly under military occupation); of Lord
Radnor's bill to define the constitutional powers of the

lome secretary, when Sir James Graham opened Mazzini's

letters. In 1844 he records a solitary protest against the

judgment of the House of Lords in Reg. v. Millis, which

I ' It was of this book that Sir Charles Wetherell said, referricg to

its author, " aad then there is my noWe and biographical friend who
insaddadanewterror to death." See MisrepresmtatiiAis in CampbeWa
" Livv of LyndhuTsl and Brovgham " wrrecttd by St Lefnards, Lon-
o-a, 188(*. •

^

affirmed that a man regularly mSrried according to tha
rites of the Irish Presbyterian Church, and afterwards

regularly married to another woman by an Episcopally

ordained clergyman, could not be conncted of bigamy,*

because the English law required for the validity of a
marriage that it should be performed by an ordained

priest _

On the resignation of Lord Denman in 1850, Camp-
bell was appointed Chief Justice of the Queen's Bench.

For this post he was well fitted by his knowledge of com-
mon law, his habitual attention to the pleadings in court,

and his power of clear statement On the other hand, at

Nisi Pnus and on the criminal circuit, he was accused of

frequently attempting unduly to influence juries in their

estimate of the credibihty of evidence. It is also certain

that he liked to excite applause in the galleries by snme
platitude about the " glorious Revolution " or the " Protes-j

tant succession."^ He assisted in the reforms of special'

pleading at Westminster, and had a recognized place with

Brougham and Lyndhurst in legal discussions in the House
of Lords. But he had neither the generous temperament
nor the breadth of view which is required ir^ the com-
position of even a mediocre statesman. In 1850 he was
made Lord Chancellor of Great Britain, probably on the

understanding that Bethell should succeed iis soon as he

could be spared from the House of Commons. His short

tenure of this office calls for no remark. In the same year

he published in the form of a letter to Mr Payne Collier

an amusing and extremely inconclusive essay en Shake
speare's legal acquirements. One passage will show the

conjectural process which runs through thi- book :
" I(

Shakespeare was really articled to a Stratford attorney, in

all probability, during the five years of his clerkship, he

visited London several times on his master's business, and
he may then have been introduced to the green-room at

Elackfriars by one of his, countrymen connected with that

theatre." The only positive piece of evidence produced ia

the passage from Thomas Nash's "Epistle to the Gentle-

men of the Two Universities," prefixed to Gracna's Arcadia,

1859, iu which he upbraids somebody (not known to be

Shakespeare) -with having left the "trade of Noverint " and

busied himself with "whole Hamlets" and "handfuls of

tragical speeches." The knowledge of law shown in the

plays is very much what a universal observer must have

picked up. Lawyers always underestimate the legal know-

ledge of an intelligent layman. Campbell died on the 23d

June 1861. It has been well said of hira in explanation of

his saccess, that he lived eighty years and preserved his

digestion -unimpaired. He had a hard head, a splendid

constitution, tireless industry, a generally judicious temper.

He was .a learned, though not a scientific lawyer, a

faithful political adherent, thoroughly honest as a judge,

dutiful and happy as a husband. But there was nothing

admirable or heroic in his nature. On no great subject

did his principles rise above the commonplace of party, nor

had he the magnanimity which excuses rather than aggra-

vates the faults of others. His life ia the triumph of

steady determination unaided by a single brilliant or

attractive quality. (w. c. s.)
'

CAMPBELTOWN, a royal burgh and seaport of

Scotland, in Argyllshire, situated on an indentation of the

coast, near the southern extremity of the peninsula of

KintjTe, in 55° 25' N. lat. and 0° 36' W. long. Its

principal buildings are the churches (one of which stands

on the site of the castle of the Macdonalds), the town

house, the jail, and the attenaeum. The staple industry ia

the manufacture of whisky. There are in the town, or in

' This applies particnlarly to his conduct of the case ofG. Achilll v.

Dt Newman for libel contained in the Lcctura on tht DifficuUta </

Protatantim. See special Rtjmt \>1 W. F. Finlason. London, 1812.J
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Us immediate vicinity, upwards of twenty distilleries,

which produce a spirit that is in high estimation.

Many of the inhabitants are also engaged in the fisheries

and the coasting trade. A good supply of water is fur-

nished, from a distance of a mile.and a half, by the works

opened in 1866. The harbour, which is foruied by the

inlet of the sea called Campbeltcv.n Loch, has been im

proved by the extension of the pier to a distance of 250

feet. The whole bay measures about 2 miles in length by

1 in breadth, and has from 6 to 15 fathoms water. The
registered vessels belonging to the port on the 31st of

December 1874 were 41 sailing vessels of 2590 tons and 2

steamships of 284. During the same year there entered

806 British and 18 foreign vessels, with a tonnage of 61,838

and 2353 respectively. Campbeltown unites with Ayr,

Inveraray, Irvine, and Oban in sending one raetrfber to

parliament. The population of the parliamentary burgh

in 1871 was 4593, while that of the parish amounted to

8580. Campbeltown is supposed to be a place of consider-

able antiquity, though no memorial of this exists except

a finely-sculptured stone cross, which now stands on a
pedestal in the market-place, and is popularly assigned to

the 12th century. Prior to 1700 the place was a mere

fishing village, but it was then erected into a rOyal burgh

through the interest of the Argyll family, from whom it

derived its name.

CAMPE, Joachim Heinricu (1746-1818), a German
educationist, was born at Deensen in Brunswick in 1746.

He studied theology at the university of Halle, and after

acting for some time as chaplain at Potsdam, he accepted a

post as director of studies in the Philanthropin at Dessau.

lie soon after set up an educational establishment of his

own at Trittow, near Hamburg, which he was obliged to

give up to one of his assistants within a few years, in con-

sequence of feeble health. In 1787 he proceeded to

Brunswick as counsellor of education, and purchased the

Schv.lbuchhandlung, which under his direction became a

most prosperous business. He died in 1818. His

numerous educational works were widely used throughout

Germany. Among the most popular were the Kleine

Kinderbibliothek, 12 vols., Illh ed., 1815; Robinson <ler

Jiiiir/ere, 59th ed., 18G1, translated into English and into

nearly every European language; and Sdmmtliche Kinder-

und Jugendschriften, 37 vols.

CAMPEACH Y, or Campecjie, a fortified town of Mexico,

formerly in the province of Yucatan, but now the capital

of a new state to which it gives its name, is situated on the

vfost side of the pebinsula on the shore of the Bay of

Carap.eachy, in 20° 5' N. lat. and 90' 10' W. long. The

town is generally well buiU, though the houses, chiefly of

limesUine, are for the most part only one story in height,

lis puUic edifices, several of which are substantial struc-

tures, comprise a citadel, several churches and convents, a

theatre, a museum, a college, a school of navigation, a

hospital, and a custom-house. The port, though of con-

yiderable extent, and defended by a breakwater 160 feet

long, is very shallow, and vessels drawing more than 10

feet have to anchor upwards of a mile from shore.

During the Spanish domination Campeachy had a monopoly

of the imports to Yucatan, and it still maintains a fair

amount of commercial activity. There is a large trade in

logwood (Palo de Campecke, or Campeachy wood), and con-

siderable quantities of wax, cotton, hides, and cigars are

also exported. Shipbuilding is carried on, and salt and

raarblo are obtained in the neighbourhood. In 1872, 24

ioreign vessels entered the port, and 317 engaged in the

coasting trade ; and in the previous year the customs

amounted to £29,133,000. A railway is in course of con-

struction to Minatitlan, a distance of 3S5 miles. The

"'cinity ia intpt-e-sting for ii-s Tndiaii rems-ins r oud the city

itself IS said to be " built over extensive artificial galleries

or catacombs, supposed to have been devoted by the
ancient people [Mazas] to sepulchral uses." See Bancroft's

Native Jiaces o/ l/ie Pacific States of North America, vol.

iv. p. 265. The Spanish town, founded about 1540 near
the older Indian settlement, which at the time of the con-

quest had about 3000 houses, was captured by the English
in 1C59, and several times in the same century fell into the
hands of the Buccaneers. In the revolution of 1842 it was
the scene of various engagements between the Mexicans
and the people of Yucatan, in the last of which the latter

were signally successful. The population, v/hich numbered
15,500 in 1865, is now nearer 19,000.

CAMPEGOIO, or Campecci, Lorenzo (1479-1539),
Cardinal, was born at Bologna in 1479. Ho was the son
of an eminent lawyer, and for some years was himself

engaged in the legal profession. But after the death of his

wife he entered the church and quickly attained to high
office. For his services to the Papal cause during the

reduction of Bologna, Pope Julius II. raised him to the

rank of bishop, and sent him as nuncio to Germany and
Milan. In 1517 he becauie cardinal, and two years later

he was sent to England to stir up a religious crusade against

the Turks, He was unsuccessful in this mission, but
received from Henry VIFl., in 1524, the bishopric of

Salisbury. Towards the close of 1528 he cime over to

England to assist Wolsey with regard to Henry's con-

templated divorce from Katherine. He failed to accomplish
anything, and left in the following year. The bishopric of

Salisbury was withdrawn from him, and though at a later

date (1536) it seemed possible that he might regain it, his

expectations were disappointed. He died at Rome in 1539,

just as he was about to set out on an embassy to Viccnza.

CAMPER, Petek (1722-1789), a celebrated anatomist

and naturalist, was born at Leyden, May 11, 1722. He
was educated at the university of Leyden, and in 1746
graduated in philosophy and medicine. After the dealb

of his father in 1743 he spent more than a year in England,
studying under the most famous medical teachers in

Loudon. He then visited Paris, Lyons, and Geneva, and
returned to Franeker, where he liad been appointed to the

professorship of philosophy, medicine, and siirgery. He
visited England a second time in 1752, and in 1755 he
was called to the chair of anatomy and surgery at the

Athenaeum in Amsterdam. He resigned this post after six

years, and retired to his country house near Franeker, in

order uninterruptedly to carry on his studies. In 1763,

however, he accepted the professorship of medicine, surgery,

and anatomy at Groningen, and continued in the chair for

ten years. He then returned to Franeker, and after the

death of his wife in 1776 spent some time in travelling

He made the acquaintance of Diderot and Marmontel at

Paris, and was received with great respect by Frederick

the Great at Potsdam. In 1762 he had been relumed as

one of the deputies in the a.«sembly of the province of

Friesland, and the latter years of his life were miich

occupied with political aifairs. In 1783 he was nominated

to a seat in the council of state, and took up his residence

at the Hague. His death (7th April 1789) was caused

by a violent pleurisy, the eflfects of which were accelerated

by political excitement
Camper's works, mainly memoirs and deta<hed papers, are very

numerous ; the most important of tliose bearing on comparative

anatomy were published in three vols, at Pari.s in 1803, under th«

title CEtivrcs dc P. Camper qui otU poxirobjU fHisloire AtUurtlU, Im

Physiologic, (t VAnatomie Comparie.

CAMPERDOWN. See Duncan, Adam.
CAMPHOR is a colourless translucent body, having a

tough waxy stnicturc, with a specific gravity about equal

to that of water, melting at 347° Fahr. and boihng at

400". It volatilizes readily at ordinary temperaturefs
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^^ving off that peculiarly pungent aromatic odour which

ia characteristic of the substance. It is very slightly

soluble in water, to which it communicates its warm cam-

phoraceous taste ; but it dissolves with facility in alcohol,

ether, fixed and volatile oils, naphtha, &c. In its chemi-

cal constitution it is analogous to the solid stearoptines

deposited by many essential oils, especially such as are

derived from labiate plants. By submitting it to the

action of oxidizing agents camphor, CiqHijO, is trans-

formed into camphoric acid, C,„Hjg04, and if the oxida-

tion is continued it becomes camphretic acid, C]dH„Oj.
The greater, part of the camphor of Western commerce

is obtained by distillation from the wood of a tree,

Camphora offkinarum, belonging to the Natural Order

Lauraceae. It is produced moat largely in the* Island of

Formosa, the area of production being a narrow belt of

dfcbateable land separating the Chinese settlement from

the territory held of the aboriginal inhabitants of the

island. The preparation of the product is consequently

attended with considerable danger, owing to the mutual

jealousies and encroachments of the natives and the Chinese.

The crude and primitive process of distillation is thus

described by Mr E. C. Taintor in his Trade Report of

Tamsui, 1869 :

— " A long wooden trough, frequently hol-

lowed out from the trunk of a tree, is fixed over a furnace

and protected by a coating of clay. Water is poured into

it. and a board perforated with numerous small holes is

luted over it. Over these holes the chips [of the camphor-

wood] are placed and covered with earthenware pots.

Heat being applied in the furnace, the steam passes through

the chips, carrying with it the camphor, which condenses

in the form of minute white crystals ia the upper part of

the pots." It is collected and stored in vats to await

exportation, during which time it gives out from 3 to 4 per

cent, of uncrystallizable camphor oil of a yellowish colour,

which has been suggested for use in medicine and the arts

in the same way as spirits of turpentine. In addition to

the supplies obtained from Formosa, a considerable quantity

of camphorisnow shipped from Japan. Japanese unrefined

camphor is of a lighter colour than that obtained from

Formosa, and commands a higher price in the market.

Crude camphor is submitted to a process of refining by

sublimation from a small quantity of sand, charcoal, iron-

filings, or lime. The operation is conducted in glass

vessels of peculiar form, to the upper part of which the

sublimate adheres. It requires to be conducted with great

care on account of the peculiarly inflammable nature of the

product, and the heat must be carefully regulated to

produce a solid compact cake.

Borneo camphor, or Barus camphor, is a variety differing

entirely in its source, being the produce of Dryobalanops

Camphora, and also somewhat removed in its chemical con-

Btitution and physical properties from the ordinary variety.

It is obtained in its concrete form in fissures in old trees,

which are cut down and split up in search of it The tree

is a native of the Malay peninsula, and is found chiefly in

certain parts of Borneo and Sumatra. Borneo camphor is

extravagantly prized by the Chinese, who readily pay one

hundred times more for this variety than for ordinary

camphor.

A third variety of camphor, scarcely known beyond China,

but there called Ngai camphor, has been ascertained by
the late Mr D. Hanbury to lie the product, in part at least,

of Blumea halsamifera. In chemical composition it is the

lame as Borneo camphor, but differs from it in respect of

odour, greater hardness, and higher volatiUty. In China
it occupies in respect of value an intermediate place be-

tween ordinary and Borneo camphor.

Camphor is extensively employed in medicine both

internally and externally as a stimulant, but its chief

medicinal use is in the preparation of liniments, into the

composition of many of which it enters. It has a vulgar

reputation as a prophylactic, on which account it is in great

demand during serious epidemics. It possesses properties

invaluable to naturalists and others for keeping furs, skins,

and other animal substances free from moths ; and it simi-

larly preserves cabinets of insects from attack. A very
large quantity of camphor is consumed in India, and gene-

rally throughout the East
CAMPHUYSEN, Dirk Rafaelsz (1586-1627), a

Dutch painter, poet, and theologian, the son of a surgeon
at Gorcum, was born in 1586. As he manifested great

artistic talent, his brother, in whose charge he was left on
the death of his parents, placed him under the painter

Govitz. But at that time there was intense interest in

theology; and Cam.phuysen, sharing in the prevailing

enthusiasm, deserted the pursuit of art, to become first

tutor of the sons of the lord of Nieuport, and then

minister of Vleuten. As, however, he had embraced the

doctrines of Arminius with fervour, he was driven from
this post, and suffered much persecution. His chief solace

was poetry ; and he has left a translation of the Psalms,

and a number of short pieces, remarkable for their fresh-

ness and depth of poetic feeling. He is also the author

of several theological works of fair merit, among which is

a Compendium Doctrince Socintorum ; but his fame chiefly

rests on his artistic power. His pictures, like his poems,

are mostly small, but of great beauty; tho colouring,

though thin, is pure ; the composition and pencilling are

exquisite, and the perspective above criticism. The best of

his works are his sunset and moonlight scenes and his

views of the Rhine and other rivers. The close of his life

was spent at Dokkum, where he died in 1627.

CAMPI, BebnaRdixo, a pupil of Giulio Campi, who
adopted a less ambitious style, but is equal and in some
respects superior to his master. Bernardino was born at

Cremona in 1525, and began -life as a goldsmith. After an
education under Giulio Campi and IppoliloCorta, he attained

such skill that when he added another to the eleven Cassars

of Titian, it was impossible to say which was the master's

and which the imitator's. He was also much influenced

by Correggio and Eaflaelle.

CAMPI, Giulio, the founder of a school of Italian

painters, was born at Cremona about 1502, ar;d died in

1572. He was son of a painter, Galeazzo Campi, under

whom he took his first lessons in art. He was then taught

by Giulio Romano ; and he made a special study of Titian,

Correggio, and Raffaelle. His works are remarkable for

their correctness, \'igour, and loftiness of style. They are

very numerous, and the church of St Margaret in his

native town owes all its paintings to his hand. Among
the earliest of bis school are .his brothers, Vinaenzo and

Antonio, the latter of whom was also of some mark as a

sculptor and as historian of Cremona.

CAMPIAN, Edmund (1540-1581), a celebrated English

Jesuit, was born of humble parentage at London in 1540.

From Christ's Hospital he removed to Oxford University,

where he took a degree and became fellow of St John's.

He was admitted to holy orders in the English Church,

and in 1 567 was ordained deacon. Being convinced that

he could not assent to tho Protestant formulary required

by the Church of England, he left Oxford and went to

Ireland, where he occupied himself in writing a history of

the country. He then joined Allen and others at Douayi

and passed his novitiate as member of the Society of Jesus.

After residing for a short time at Briinn, Vienna, and

Prague, where he taught philosophy and rhetoric, he was

sent by Gregory XIII., along with Father Parsons, on a

propagandist mission to England. He arrived in England

in 1580, and entered on his duties by challenging Ihb
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aniversities and clergy to dispute with him. In July 1581
he was apprehended along with Parsons and two other

agents at Lyford in Berks, and thrown into the Tower, on
a .charge of having excited the people to rebellion, and
holding treaaonable correspondence with for'^:gn powers.

fiaving been found guilty, he was condemned to death, and
WB8 executed at Tyburn, Dec. 1, 1581, with several others

of his order. He b admitted to have been a man of great

abilities, an eloquent orator, a subtle philosopher, and able

diplomatist ; and he is praised by all writers, whether Pro-

Itestant or Roman Catholic, not only for his talents and
locquirements, but also for the amiability of his disposition.

i A fall account of the Jesuit mission in which Campian
took part will be found in Froude's HUiory of England,
vol. xi.

CAMPLI, a town of Italy, in the province of Abruzzo
,
Ulteriore I., 5 miles north of Tcrarao. It has a cathedral,

I an abbey, and several churches and convents. Population,
1 7770.

'

CAMPOBASSO, a city of Italy, the capital of the pro-

vince Molise, 53 miles N.N.E. of Naples. It is situated

on the ascent of the mountain Monteverde, around which
it forma a kind of amphitheatre. It is fortified, and con-

tains a cathedral, the ruins of a castle, a small theatre, a
hospital, and various other public buildings. The most

; important industry is the making of steel and cutlery, and
there is a considerable export trade in corn. Population,

; 14,090.

\ CAMPOBELLO, a town of Sicily, in the province of

;Trapani, 7 miles E.S.E. from Mazzara. Jn the neighbour-
hood are the interesting quarries of RoCca di Cu^ia, from
jwhich the blocks were obtained for the building of the
ancient Selinug. Population, 5575.

1 CAMPOBELLO DI LICATA, a town of Sicily, in the
province of Girgenti, and 20 miles E.S.E. of the city of

that name, on a tributary of the Salso. It possesses
Valuable sulphur mines. Population, ffSOl.

\ CAMPOMANES, Pedro RoDRiouiz, Conde de (1710-
11802), a Spanish statesman and writer, was bom in
jAsturias about 1710, or, according to other authorities, in

1723. From 1788 to 1793 he was president of thecouncil
jof Castile , but on the accession of Charles IV. he was
jtemoved from his office, and retired from public life,

]tegretted by the true friends of his country. His first

literary work was Antiquidad Maritima de la Republica de
Cartago, with an appendix containing a translation of the
Voyage of Hanno the Carthaginian, with curious notes.

This appeared in a quarto volume in 1756. His principal

Works are two admirable essays, Discvrso sobre el Fomento
4e la Industria Popular, 1774, and Dismtso sobre la

Bducacion Popular de los Artesanos y su Fomento, 1775.
Aa a supplement to the last, he published four appendices,
each considerably larger than the original essay. The first

contains reflections on thi origin of the decay of arts and
mannfactilres in Spain during the last century. The second
points ont the steps necessary for improving or re-cstablish-

Jng the old manufactures, and contains a curious collection

of royal ordinances and rescripts regarding the encourage-
ment of arts and manufactures, and the introduction of

foreign raw materials. The third treats of the guild laws of

artisans, contrasted with the results of Spanish legislation

and the municipal ordinances of towns. The fourth con-
, tains eight essays of Pranciseo Ma"rtinez do Mata on national
commer.:e, with some observations adapted to present cir-

^cumstan';e3._ These were all printed at Madrid in 1774
ind 1717, in five volumes. Count Campomanes died in
1802.

.
CAMUCCINT.ViNCBNZO (1775-1 844), the most famous

bf the modern historical painters of Italy, was born at Rome
ia 1775. Ho was educated by his brother Pietro. a picture-

re.storer, and Bombeui, an engraver, and, up to the age of
thirty, attempted nothing higher than copies of the great
masters, his especial study being RafFaelle. As an original

painter, Camuccini belongs to the school of David. His
works are rather the fruits of great cleverness and patient
care than of fresh and original genius ; and his style was
essentially imitative. He enjoyed immense popularity,
both personally and as an artist, and received many honours
and preferments from the Papal and other Italian courts.

He was appointed director of the Academy of San Luca
and of the Neapolitan Academy at Rome, and conservator

of the pictures of the Vatican. He was also made chevalier

of nearly all the orders in Italy, and member of the Legion
of Honour. His chief works are the classical paintings of

the Assassination of Ctesar, the Death of Virginia, the
Devotion of the Roman Women, Young Romulus and
Remus, Horatius Codes, the St Thomas, which was copied

in mosaid for St Peter's, the Presentation of Christ in the
Temple, and a number of excellent portraits. He died at

Rome September 2, 1844.

CAMUS, CnARLES Etiesne Louis (1699-1768), a
French mathematician and mechanician, was born at Cr^cy-

en-Erie, near Meaux, on the 25th August 1699. At the

age of twelve he was able to maintain himself by teaching

at the College de Navarre in Paris, where he devoted
himself to mathematics, civil and military architecture, and
astronomy. He became Associate of the Acad^mie des

Sciences, professor of geometry, secretary to the Academy
of Architecture, and member of the Royal Society of

London. In 1736 he accompanied Maupertuis and
Clairvaut in an expedition to Lapland for the measurement
of a degree of the meridian, when he rendered essential

service, not only as a geometrician and astronomer, but also

by his remarkable skill in the mechanical arts. He died

on the 2d February 1768. He was the author of a Cout-a

de Malhettialiciues (Paris, 17G6), and a number of essays on
mathematical and mechanical subjects.

CANA, of Galilee, a village of Palestine, remarkable

as the birthplace of Nathanael, and the scene of Christ's

" beginning of miracles." Its exact site is unknown, but

it is evident from the Biblical narrative that it was in the

neighbourhood of Capernaum. By a tradition as old as the

8th centnry it is identified with Kefr Kenna, and by a more
modern hypothesis with Kana-el-Jelil. The former lies

about 4A miles N.W. of Nazareth, and contains the ruins

of a church and a small Christian population ; the latter ia

an uninhabited village about 9 miles N. of Nazareth, with

no remains of antiquity but a few cisterns.

CANAAN, a geographical name of archaic Hebrew
origin, generally supposed to mean "depression," "lowland,"

and hence fitly applied to various low-lying districts of

Syria, viz., Phcenicia (Isa. xxiii. 11 ; Josh. v. 1, where the

LXX has TTji <Poi.vU-q>;), Fhilistia (Zeph. ii. 5), and the

valley of the Jordan (as implied in Num. xiii. 29, cf.

Josh. xi. 3). It is, however, also applied to the whole of

the territory conquered by the Israelites on the west side

of the Jordan (Gen. xi. 31, xii. 5 ; Num. xiii. 2, 17, A-c),

the boundaries of which are given in Gen. xv. 18 as " the

river of Egypt," (i.e., the Wady, or torrent-valley, el-Arish),

and "the great river," the River Euphrates. Probably

the Israelites found the name in use in the Jordan

Valley, and, as a part of this was the first district they con-

quered, extended it to their subsequent acquisitions. We
have good parallels for this extension in the use of Argoa

for the whole of the Peloponnose, and of Hellas for the

mainland of Greece. Of course this theory implies that

the original signification of the word had been forgotteu
,

!is was 80 often the case with Hebrew proper names.

The Phoenicians likewise accepted the name of Canaan.

Hecatictis of Miletus (about 620 ac.) knew Xva. a£ a
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"eynonym for *oivi«oj, and the same identification is found in

Philo's SanchoniatUon (Muller's Fragmeiita Hist. Grcec,

Tol. i. p. 17, vol. ill. p. 3C9). St Augustine, too, says that

the Punic peasants, when asked what they were, replied in

Punic, Chanani (ed. Bened., vol. iii. col. 932), and on a

coin of thft date of Anliochus Epiphanes, Laodicea in the

Lebanon district is called "a mother, or metropolis, in

Canaan" (see inscription in Schroder, Die phomzischt

Sprache, p. 275). It is remarkable that there is a trace,

and no more, of the extended use of the word Canaan in

Egyptian. The town nearest to Canaan, in the territory

of the Shasu or Bedawln (lit. Brigands, c/. Heb. shasali),

was called Pa-Kanana (Brugsch, Hisloired' E'jypte, p. 145).

An iDslance of the cniifusion produced by the dilferent uses of

the term Canaan is sup[.lied by Gen. x. 15-18, where the list of

Phaenician cities is interrupted by the five Palestinian nations, the

Hittites. Jebusiles, &c. As De Ooeje has pointed out, the original

writer of the Table of Nations understool Canaan in the sense of

Phieiiicia— he had probably used a Phceoician chart ; the interpola-

tor, in that of Palestine I T'Mloytsck TijdscUnft, 1870, p. 24 11.

Why Canaan is placed among thedesieiidaiits of Ham could only

be shown by a chart of the world as known to the Phoenicians

Clearly there was a misunderstanding as to the coasts of the Ked

Sea.

Compare Movers, Die PhinUier, vol ii (1). pp. 4-6 ; Knobel, Pie

Vblkerut/el der Gincsii, pp. 307-310; De Coeje, Over de A'am*n

Phocnicie in Kanaan, Anist. 1870. (T. K C.)

' CANAANITES. Only two of the possible senses of

the word Canaanite need be here referred to ; for the

others, see Phcenicians and Philistines. And as one of

these is included in the other, let us pass at once to the

Canaanites in the larger sense, i.e., the whole group of

nations conquered by the Israelites on the west side of the

Jordan. The group is variously described. It is some-

times said to consist of five—Canaanites, Hittites, Amo-
riles, Hivilcs, Jebusites (E-xod. xiii. .5) ; sometimes of six,

the Perizzites, i.e., Pagani, being added (Exod. iii. 8, 17,

xxiii. 23, xxxiii. 2, xxxiv. 11 ; Dcut. xx. 17; Josh. ix. 1,

xii. 8) ; sometimes of seven, by including the Girgashites

(Deut. vii. 1 ; Josh. iii. 10, xxiv. 11); once of ten, omit-

ting the Hittites, and including the aboriginal Rephaim and

three Arab tribes, the Kenites, Kcnizzites, and Kadmonites

(Gen. XV. 19-21). The latter, however, are clearly inserted

by mistake, fts they only became inhabitants of Palestine,

so far as they did become such, as the reward of assist-

ance given to the Israelites. There are only two of these

nations about whom we have any collateral information

—

the Hittites and the Amorites. The former, however,

seem also to have been included among the Canaanites by
mistake. Historical evidence, both Biblical and extra-

biblical, proves convincingly that they dwelt beyond the

border." of Canaan ; and linguistic evidence tends on the

whole to show that they did not even speak a Semitic

language (see Hittites). The latter, too, were not en-

tirely homogeneous with the other Canaanitish peoples, if

the notices in Deut. iii. 11 ("Og . ... of the remnant of

the Rephaim "), t'ticf. 13; Josh. xii. 4, xiii. 12, may be

taken as historical. Perhaps, as Ewald suggests, they
were mLxcd with the aborigines. A Semitic basis seems
probable, but has only one linguistic fact in its favour

—

Senir, the Amorite name of Herraon (Deut. iii. 9), men-
tioned also in an inscription of Shalmaneser {Brit. Mtis.

Coll., vol. iii. p. 6, No. 6, 1. 45) ;
personal names like Og

and Sihon may easily have been Semiticized, and the

name Amorite itself, being probably descriptive (see

Amorites), has no ethnological value. . They are at all

events un-Canaanitish in their political capacity, two con-

siderable states having been founded by them on the east

of the Jordan (Deut. iii. 8 ; Josh. xii. 2 ; Judg. x. 8,

xi. 22). It will therefore be better to exclude Hittites

and Amorites from the present notice.

L It is extremely diflicult to draw any distinction between

the remaining members of the Canaanitish group. As Political

described in the early books of the Old Testament, they st«te.

have a general family likeness. They are described as

living in a state of political disintegration, the combined

result of the Semitic love of indep.endence and of the varied

conformation of the soil. Thirty-one of their petty kings

are mentioned in Josh. xii. 9-24, including the king of

Hazor (afterwards reckoned to Naphtali), whose realm, in

Judg. XI. 10, IS called "the chief of all those kingdoms.",

We find, indeed, a king of Bezek claiming to have enslaved

"seventy" of the surrounding reyuli (Judg. L 7). but this

is an altogether exceptional event, for which the loosening

of authority produced by the guerilla warfare of the

Israelites sufficiently accounts. Yet the isolation of the

Canaanites can never have been complete. Like the

Phoenicians, they will have had their, federations, 83

appears to be implied by the title Baal-berith, or " Baal of

the Covenant " (Judg. viii. 33) ; and hieroglyphic inscrip-

tions tell of theiralliances with the Khitaor Hittites against

their Egyptian suzerains. Indeed, the rebellious tendencies

of the Syrian states will partly explain the inaction of the

Pharaohs during the Israelitish conquest. The only injury

Joshua could do to the latter would consist in blocking up

the military coast-road to the north of Syria, but this was

well secured by Egyptian garrisons, which Joshua did not

venture to attack ; while to get the Canaanites humbled

without any trouble was a clear gain. That the Israelites

were not immediately and at all points successful is now
universally recognized. The work of many years was con-

centrated by tradition on a single great name ; yet the Old

Testament itself <»rrects by irumberless indications the

error of the more imaginative narrative. Thus the

kingdom of Hazor, which had been utterly destroyed,

according to Josh. xi. 10, 11, emerges again in the more

accurate account of Judges (iv. 2, 3). And both Joshua

and Judges (not to descend later—see Amobites) supply

evidence for the continued Canaanitish occupation of many
parts of the country (Josh. xiii. 13, xv. 63, xvi. 10, xvii.

12, 13; Judg. i. 19-36). The immediate result of the

invasion was, not the extinction of the old, but the addition

of a new (and yet not wholly new) element, of stronger

stuff but less advanced cullnire.

II. No doubt the Israelites at first put an end to much Results of

of which they could not discern the value, or, to use their tbe con-

own phrase, made it a k/ujrem, a thing consecrated to God ^"'^

by destruction. The origin of Hebrew literature would

not be' such a blank if the sacred archives of Kiryath-

stSpher, or " the Book-city," otherwise called Kiryath-

sannah, or ",fhe Law-city ())" (Josh. xv. 15, 49), had bee^

preserved. Still the attractions of culture were superior

in the Jong run to the dictates of religious zeal. Goodly

houses, vineyards, and oliveyards (Deut. vi. 10, 11) were

agents more powerful even than chariots of iron. The
secrets of agriculture had to be learned from the Canaanites

;

intercourse naturally led to intermarriage, and so a new strife

arose in the field of religion, in which half the Jewish

nation perished utterly, and the other half was only saved

by Its voluntaiy submission to a spiritual despotism.

III. The pages of the book of Judges are full of com- E«ligioni

plaints of Israelitish infidelity, which is rightly ascribed by P''?"^
the compiler to mixture of blood (Judg. iii. 6). It is true

j^^^^^^
that expressions like this of infidelity have only a limited

accuracy. As Ewald and Kucnen have pointed out, the

final editor of Judges lived in the age of the Exile, when
the religion of Yabveh (miscalled Jehovah) had attained

its full development. From bis point of view, religious

approximation to the Canaanites was wilful apostasy, be-

cause it involved the effacement of ^he distinction between

physical and moral religion. But of this distinction the

Israelites were hardly more ri/iisoiitas than the Camianitea.
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The religions oi' both nations were based «n a feeling for

the powers of nature, whether regarded aa destructive and

awful, as by the one, or as favourable and lovely, as by

the other. Thus the one religion was stern and in tendency

moral ; the other soft and in tendency immoral : there

was indeed a difference, but not a clear-cut distinction

between them. To come to particulars,—the chief object

of Canaanitish worship was the dual-natured god of life

and fruitfuLness, viz., Baal, or rather the Baal, i.e., " the

lord," and his consort Ash^rah, i.e., " the happy," and so

"happy-making, favourable" (as in Assyrian, Salmanu-

4sir, " Salman is favourable''). The masculine form is also

probably a divine title, and has given its name to the tribe

of Asher, as Gad ("good fortune") to the Gadites. As
Movers long ago pointed out, Ash^rah is not identical with

Ashtoreth or Astarte, whose name is philologically different,

and who belongs to another type of Semitic religion.

Hersymbol was the stem of a tree (Deut. xvi. 21-; Judg.

vi. 25), though this may have been sometimes carved into

an image; that of the Baal probably had the form of a

cone, and represented the rays of the sun. It is these

Byrabols which are referred to in the phrase, " the Baals and

the Ash^rahs" (Judg. iii. 7) ; the " groves " of the authorized

version is an evident mistranslation (see in the Hebrew or

some accurate modern version, Judg. vi. 25; 1 Kings xv.

13 ; 2 Kings xxiii. G). The licensed harlotry which formed

part of the worship of Ash^rah was profoundly obnoxious

to the later Hebrew writers (Num. xxv. ; Deut. xxiii. 18),

though, indeed, even the folk-loreof the Israelites shows traces

of aversion to its attendant immoraUty. An illustration of

this is furnished in the narrative of Sodom (Gen. xviii.,

xix.), which can only refer to the later Canaanites. Simi-

larly, another writer (Gen. xv. 16) describes "the iniquity

of the Amorites " as the divine justification of the IsraelitLsh

conquest It is also the subject of a threatening passage

in the Levitical legislation (Lev. xviii.), which if composed
during the Babylonian exile, as is held by Graf and Kalisch,

is a remarkable evidence of the tenacity of pre-Israelilish

customs.

Another characteristic of Canaanitish religion, though
far from peculiar to this, was soothsaying. After Israelite

prophecy had broken its shell, and taken its daring flight

into a more spiritual region, its first anxiety was to destroy

that rival phenomenon which enslaved the minds of men
to gross superstition. Hence the earnest dehortations of

Isaiah (il 6), and of the writer of Deuteronomy (xviii.

10-14).

There was only one relic of Canaanitish times which the

disciples of prophetic religion could not or would not throw
aside—the old traditions. For it can hardly be doubted
by uncompromising historical critics that some, perhaps

many, of the narratives of Genesis are but purified versions

of Canaanitish myths and legends. The most obvious

examples will naturally be those stories which are attached

to localities in Canaan, e.g., Luz and Beersheba. Of course

the story of Melchizedek, " the king of Salem," and " priest

of the most high God" (Gen. xiv. 17-24), is not one of

these, being out of harmony with all our other notices of

the Canaanites. It is also easily separable from the rest

of the narrative, aud may possibly be as late as the Mac-
cabean period, and written in honour of the temple and
its priesthood, which aje glorified by being, as it were,

|)refigured in the patriarchal age.

IV. The question has been asked of late,whethera remnant
of theold population of Palestine may not still be in existence.

M. Clermont-Ganneau, following Prof. E. H. Palmer (//is-

tory of the Jewish Nation, p. 64), answers it confidently in

the affirmative. In the fellahln or peasants of the Holy
land he sees" the descendants of the Canaanites, who, having
bteu redaced to a °! ••*' of serfdom, were contemptuously over-

looked by the successive hordes of conquerors. Their strange

superstitious customs have been remarked by every close

observer, and are evidently survivals of some early form of

religion. M. Ganneau also mentions some curious legendary

parallels to Biblical narratives existing among them. Dr
Thomson (The Land and the Book, pp. 226-H) holds a similar

theory about the sect of the Nusairieh in northern S}Tia,

who are equally bad Moslems, but more probably represent

the debris of the later Syrian paganism.

V. We have yet to speak of the ethnological relation of Eiliaoi>,

the Canaanites and the Israelites. The lluguistic evidence
points to a kinship as close as that of both to the Phoeni-

cians. Not only are the personal names of the Canaanites
(Melchizedek, Adonibezek, Adonizedek, Oman or Aranyah,
of which Araunah seems to be a conuption) pure Hebrew,
but so too are the names of their cities, an evidence of

still greater value, as given both in the Old Testament and
in the lists of the places conquered by Tholhraes 111. The
latter have been discovered by Manette-Bey on a kind
of triumphal arch at Karnak ; they include 119 names
belonging to Canaan, of which 75 have been identified

with known Hebrew names of places (Mariette-Bey, in

Comptes Rendus de I'Acadcmie des I/iscriplions, 1874, p.

243, ic). The same Hebraic character is apparent in

the names given in the "Travels of a Mohar" (see the
Records of Ike Past, vol. ii. pp. 107-116), which have
been illustrated, we understand, by the recent explorations

of Lieutenant Conder. How, it has been asked, is this

community of language to be accounted for 1 The problem
is a real one to those who regard the Table of Nations
(Gen. X.) as an ethnological authority, for in that docu-

ment the Canaanites are classed separately from the

Hebrews among the descendants of Ham. From this,

as we believe, antiquated point of view, it becomes
necessary to assume that the Canaanites borrowed their

language from some of the genuine descendants of Shem.
From the Israelites^ But.they spoke the language long be-

fore the Israelite immigration. From an aborlgifcal Semitic-

speaking racel But there is no historical evidence for the

existence of such a people. We are thus driven to accept

the view that the Table of Nations is arranged not on an

ethnological but on a geographical principle. The Canaanites
will then be classed among the descendants of Ham as

belonging, according to the compilers, to the southern

terrestrial zone—not, however, the Canaanites, in our sense

of the word, for these formed no part of the original Table

(see Canaan), but the Phoenicians. Apart from this mis-

understood document there is no difficulty in admitting the

affinity of the three nations, the Israelites, the Canaanites,

and the Phoenicians, who all appear to have migrated

successively from a Babylonian centre (see PnoiNrfciANs).

The last to move westward Were probably the Hebrews
They are generally supposed to have originally spoken ao

Aramaic dialect, but after entering Palestine to have

adopted that of the more civilized Canaanites (see Inlrodvc-

lions of Bleek and De WetteSchrader). The only evidence,

however, offered in support of this view is Gen. xxxi. 47,

where the " cairn of witness " receives a Hebrew name from

Jacob, an Aramaic from Laban. From this it is inferred

that Laban's great-uncle Abraham must, according to tradi-

tion, have spoken Aramaic, as if Aramaic were as early a

development as Hebrew, and as if the writer in Genesis had

any thought of illustrating philological problems ! Of any

such event in the history of the Hebrews we have simply

no evidence wjiatever.

Comp.ire Ewald, JTislory of the People of Isratl, Eng. trans., vol.

i. pp. '232-242 ; Kucncn, Religum of Israel, Eng. trans., vol. i.

cli.ip. 1 (with note) and 4 ; Movers, Die PhAniiier, vol. ii. (1), pp.
til-S2 ; Knobel, /)ic VuikcrUifcl dcr Genesis, pp. 202, 321," 332-3S8;
Clermont-Gannc.-xu, "The Araljs in P.'^lestinp ' :t Macmillan's
ai:nc, AugUEl 18(5.

Mag-
(1". K. C.)

I
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CANADA
iRte / '(ANADA, geographically and politically, differs widely

XXV \J from the British colony Itiiown by that name prior to

1S67. Before that date the country embraced ui^der the

name of Canada included a region about 1400 miles in

length and from 200 to 400 miles in breadth, extending

from the watershed west of Lake Superior eastward to

Labrador. Alongside of it lay the independent British

provinces of Nova Scotia, New Brunswick, Prince Edward
Island, and Newfoundland, and beyond it to the north and

the west the vast regions abandoned to the Hudson's Bay
Company But various causes combined to impress on

Canadian statesmen the desirableness of uniting the colonies

,of British iJorth America into one political confederation.

;" On the cession of Canada to Great Britain in 1763, its

French colonists were guaranteed the free exercise of the

Pvonian Catholic religion, and equal civil and commercial

privileges with British subjects. Further privileges were

secured by "the Quebec Act" of 1774, whereby the old

French laws, including the custom of Paris; the royal

edicts, and those of the colonial intendants Under the

French regime, were declared binding in relation to all

property and civil • rights ; while the criminal law was

superseded by that of Englaod with its trial by jury. The
eeignories, with their feudal rights and immunities, were'

also perpetuated ; and thus, under the fostering protection

of England, the colonial life of the France of Louis XV.
land the regency survived in the "New Franco" of

Canada, unaffected by the Revolution of 1792. But the

whole French population at the date of the conquest did

riot exceed 65,000. From Great Britain, and still more
from the older colonies, emigrants hastened to occupy the

now territory to the north of the St Lawrence. On the

declaration of independence by the revolted colonies in

1776, the loyalist refugees were welcomed by the Provincial

Government, settled on land in Upper Canada, and aided

with funds and farming implements ; and these were

followed by emigrants from Great Britain. But it was
not till 1791 that the rule of a governor, aided solely by
a council appointed by the Crown, was superseded by the

grant of a constitution establishing the Government with

an elective legislature. At the same time Upper Canada,
with its purely British settlers, was made a separate province

from the old French colony of Lower Canada. At this

date the population of Lower Canada had increased to

upwards of 130,000, and that of Upper Canada was about

50,000. According to the first strictly rehable census of

1811 it amounted to 77,000. But the increase of popula-

tion of Lower Caqada was in part due to the immigration

of British settlers. In 1793 a Protestant bishop of Quebec
was appointed by the home Government; and in 1804 a

cathedral was erected for him at Quebec, on the site of the

old Recollet church. Dr Jacob Mountain, the Anglican

bishop, exerted himself in the cause of education. Parlia-

ment enacted the establishment of free schools throughout

the parishes of Lower Canada, but to this the Roman
Catholic clergy gave resolute opposition ; . and in various

(other ways a spirit of antagonism began to manifest itself

between the French inhabitants and the British population.

The war of 1812 followed; and during the protracted

struggle on the Canadian frontier till the signing of the

treaty of Ghent in 1814, the French and British colonists

were united in loyalty to England ; but with the restoration

of peace internal political difficulties revived. The legisla-

mt tive and executive councils were at open variance with the

W popular representative assemblies ; and a new element of

fitriis created ftntagonisoB between Upper and Lower Canada.

The position of Quebec and Montreal gave to Lowet
Canada a control over the exports and imports of the

country ; financial misunderstandings arose between the

two provinces respecting their rightful share of import

duties; and a proposal, first made in 1822, for a legis-

lative union between Upper and Lower Canada, was at

length carried out in 1841, accompanied by important

concessions designed to confer on ihe majority of the

representatives of the people that influence over the execu-

tive Government which constituted the essential element of

responsible government in England. But while the British

colonists were divided by the old English party lines, the

French Lower Canadians, united by local interests, race,

and religion, were able to hold the balance of power when-

ever the two British parties divided on points of sufficient

importance to preclude a compromise. Thus while the

advantages of .loil and climate, the industry, and the con-

sequent wealth of Upper Canada, enabled it to contribute

an ever-increasing proportion of the revenue of the united

provinces, it frequently received a very partial share in theii

distribution, and was liable to be outvoted on questions

in which both local feeling and local interests were largely

involved. This condition of things was turned to account

in the party contests of the time with an ever-increasing

irritation and sense of wrong on the part of the British

colonists of Upper Canada, until a common feeling overrode

party lines, and matters were brought practically to a

deadlock.

This it was which led to the idea of a legislative union

among the various British American colonies, while reserv-

ing to each the control 6f its own local government ; and

the common dangers to which they were exposed by results

springing out of the great American civil war furnished

additional motives to such a union. The leaders of dif-

ferent parties representing the various interests of the

provinces, after mature deliberation, agreed to the principles

of the proposed confederation, and the Imperial Govern-

ment responded by giving it the requisite force of parlia-

mentary authority. The Imperial Act, known as " the

British North American Act, 1867," provided for the

voluntary union of the whole of British North America

into one legislative confederation, underthe name of the

Dominion of Canada. Thus the older provinces have pre-

ceded, even by centuries, the Dominion within which they

are now JTnbraced, and have a separate history of their own.

The Dominion thus constituted consists at present of, the

old provinces of Upper and Lower Canada, now designated

respectively Ontario and Quebec, along with Nova Scotia,

New Brunswick, Prince Edward Island, Manitoba, and

British Columbia, To it also pertain the territories in the

north-west still unsettled, with power to receive them into

the confederacy when they acquire the requisite population

and organization of provinces. Provision is also made in

the Imperial Act for the admission of Newfoundland into

the confederacy. It is further provided that the constitu-

tion of the Dominion shall be " similar in principle to that

of the United Kingdom;" thafthe executive authority

shall be vested ip the sovereign of Great Britain and

Ireland, and carried on m his .name by a governor-general

and privy council ; and that the 'legislative power shall be

exercised by a, parliament consisting of an Upper House,

or " Senate," the members of which are nominated for life,

by summons under the great seal of Canada, and a
" House of Commons," duly elected by the several consti-

tuencies of the various provinces in projwrtion to iiho

rslntive population of each, '

L



76G CAN ADA
TK&Act of Confederation canieinto operatfon on the 1st

of July 1867, at which date the provinces of Ontario and

Quebec were united to -the maritime provinces of Nova
Scotia and New Brunswick. In 1870 the newly created

province of Manitoba, in 1871- that of British Columbia,

and in 1872 that of Prince Edward Isljind, were succes-

sively admitted into the confederation. A lieutenant-

governor and council are to be appointed to administer the

oCTairs of the north-west territories, not yet settled or

organized into provinces; and thus the whole of British

North America Las been organized into a united political

confederacy under the name of the Dominion of Canada.

1 Previous to the confederation of the provinces, Labrador

E. of a line drawn due N. of Anse au Sablon, was inde-

pendent of Lower Canada, and it still remains politically

attached to Newfoundland. The tract of country known
as Canada till 1867 extended from Ldbrador westward to

the high land beyond Lake Superior, and from the St
Lawrence Valley and the groat lakes northward to the,

watershed between them and the Hudson Bay, and
embraced an area of 331,220 square miles, lyingjjetween

the parallels of 41° 71' and 50° N. lat., and the meridians

of 57° 50' and 117° W. long. , This extensive region,

which constituted the most" important polony of England,

is now included in a' Dominion which 5tret<;hes across tne

North American continent from the Atlantic to the Pacific

Ocean, and embraces an area of about 3,000,000 square

miles. The vast prairie lands of the great north-west,

thus embraced within the Donjinion, and out of which t!ie

province of Manitoba has been already formed, include

the most fertile region of the whole continent. Already
immigration is setting steadily in that direction; nor can

it be doubted that what -has jemained till recently a

desert, traversed annually by migratory herds of buffalo,

and only available as a hunting ground for wild Indians

and the trappers of the Hudson's Bay Company, is destined

to become the .seat of populous provinces, and to constitute

«ne of the chief granaries of the world.

[ By the addition of the maritime British provinces,

included originally within the Acadie of the old French
regime, Canada has acquired an extensive line of sea-coast,

indented with bays and harbours, offering the most
admirable facilities for every branch of maritime enterprise

;

and to these will, no doubt, be added ere long the island

of Newfoundland, with the command of fisheries unequalled

in value cither in the Old World op the New. The
peninsula of Nova Scotia and the island of Newfoundland
form the eastern barriers of British North America, closing

the Gulf of St Lawrence, and commanding the Atlantic

coast, with its ocean trade and its inexhaustible fisheries

;

while Vancouver Island, and the shores of the neighboui^

ing mainland, stretch along the Padific coast, with estuaries,

inlets, and well-sheltered harbours, awaiting the develop-

ment of the growing trade of tho Pacific. There the-

rivers abound in salmon ; tho whalo fisheries of the neigh-

bouring ocean already yield valuable returns; and the cod,

haddock, and other deep-sea fish invite the enterprise of

the young province, and guarantee an inexhanstible source

of future wealth.

I The people by whom the maritime advantages of the

eastern provinces have thus far been enjoyed are peculiarly

fitted by origin and training to turn them to the best

account. In the early years of the ICth century, when
Franco was striving to outrival Spain in tlic occupation of

the New World beyond the Atlantic, hardy adventurers of

Basque, Breton, and Norman blood sailed from Dieppe,

St Mall), Kochelle, and other French seaports, and divided

among them tho traffic in fish and furs of tho Newfound-
land banks and the Gulf and the River St Lawrence. The
diauovery of Canada, aiid, indeed, of the AmericiKi continent.

is justly assignea to jonn anocieoasiian CattoVwho sen
out from Bristol under the auspices of Henry VII. tji

England in 1497, and landed on the coast of Labrador
seventeen months before Columbus reached the American
mainland. But England was slow to avail herself of the
advantages of the discoviry. In 1524 Verazzano, a Floren-
tine navigator, sailing uuder the French flag, coasted tlio

new found continent from Florida to Cape Litton, and the
whole vaguely defined region was appropriated in thenanio
of Francis I. as "La Nouvelle France." Ten years later

Jacques Cartier Bailed from St Malo, explored the coasts of,

Newfoundland, Nova Scotia, and New Brunswick; and
for a time the Norman and Breton adventurers enjoyed a
monopoly of fish, peltries, am] whatever else could reward
those pioneers of civilization for their adventurous daring
and enterprise.

By such hardy adventurers the maritimq provinces wer?
originally settled, before Britain awoke to the importance
of the fisheries and other vajuable resources of the Nev
World. But .she in her turn contributed an energetic body
of colonists, including many of Scottish origin ; and the

war of independence led to a considerable infius of loyalist

immigrants from the jevollcd colonies. Wax, both then
and in 1812, had its usual eti'ect in depressing native

industry. But with the return of peace the British pro-

vinces entered «n a prolonged course of prosperity, very
partially affected by the political troubles of 183C-7, or

even by the American civil war of 1862 and subsequent
years. Half a century ago the population of the whole of

British North America was less than 1,000,000; in 1872
that of the four provinces of Ontario, Quebec, New Bruns-

wick, and Nova Scotia, amounted to 3,485,701 ; and the

population of the Dominion now exceeds 4,000,000 of souls.

So long as Canadajnas detached in government and
all political relations from the maritime provinces, and
embraced only Quebec and Ontario, with access to the ocean

solely by the St Lawrence, which is closed for fully five

montlis in the year, it constituted an inland province, sub-

ject to many restrictions, and was to a considerable extent

dependent on reciprocal relations with the United States

for its foreign ti-ade.

In a " Memorandum on tho Commercial Relations, Past

and Present, of the British North American Provinces with

tho United States," submitted to the Government at Wash
ington in April 1874, by Sir Edward Thornton and the

Hon. George Brown, as joint fJenipotentiarics of Her
Britannic Majesty, it is shown that, in the interval from

1845, when a more liberal policy gave encoumgcmcnt to

intimate commercial relalion.s between Canada and the

United States, till 1853^ the aggregate export and import

trade between tho two countries rose from $.8,074,291 to

•$20,691,360; and at the same time a latge amount of tho

import and expect traffic between Great Britain and the

provinces was carried in bond over the canals and. railways

of tho United States. The Reciprocity Treaty was nego-

tiated by the late Earl of Elgin, as governor-general of

Canada, and signed on the 5lli of June 1854 , and it wa3

abrogated in 1866. In the later years of its continuance

the civil war in the United Slates gave a great advantage

to Canada, so thnt in tho last year of the treaty the cxpurta

to the States amounted to $.54,714,383. Yet even then

the balance of trade continued to be in favour of jhe

United States ; and under the operation of the treaty, New
York, Portland, Boston, and other American seaports, were

so largely used for the trade of the British provinces,

that the transportation traffic sent to and brought from

foreign countries, in bond, over the railways anH canals,

and in the ocean shif>s and steamers, of the United Stales,

becatne an important clemeot of_rcTenue to_Uieit_ chief

lines of transport.
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The effect of all this, at a time when jealousies and heart- '

burnings had arisen out of the American civil war, led

American statesmen to over-estimate the value of such

facilities to the British Provinces, and even to conceive

that the abrogation of the Reciprocity Treaty, and the

restriction of such facilities, would suffice to create a desire

for anneration. Happily, experience has led to very

different results. In the " Memorandum on Commercial
Relations," already referred to, it is remarked :

—

" The indtistry of Canada Lad been largely directed to the supply
of the American market «ntb commodities for home consumption,

u well a3 for foieign exportation, and the repeal in 1866 of the

Iteciprocity Treaty, under which 6o vast a trade had grown up,

rendered imperatively necessary prompt measures to open new
markets for tne sale of Canadian produce. These measures were at

once taken. Under the influence of the formal notice given by the

United States in 1865, of their intention to terminate the treaty,

feneration of the provinces, then under discussion, was hurried on,

and became a fail accompli within fifteen months after its repeal.

The Intercolonial Railway was at once undertaken, at a cost of over

^20.000,000, at the national expense, to secure direct connection to

and from the Atlantic ocean, at Halifax and St John, on Canadian
soil. Commissioners were despatched to the British ind otliei West
India Islands, and to South American States, to promote the exten-

sion of direct trade between tbem and the Dominion. The enlarge-

ment of the canals, the improvement of the navij5.iiion of the lakes

»nd river St Lawrence, the construction of the Bay Verte canal, to

connect th« waters of the Bay of Fundy and the St Lawrence, the

nubsidizing of ocean and river steamship lines, and the promotioil

of the great shipbuilding and fishery interests, all received a new
and vigorous impetus.

" These measures were attended with remarkable success. Only
eyen fiscal years have passed'since the repeal of the treaty, but

•lieafly the loss inflicted by it' has been more tlian made up, and
excellent outlets in new directions opened for Canadian commerce

;

with an increasing annual proportion of the vast carrying tnidc

formerly done for the pro\'incc'i by the railways, canaja, and steam-

ships of the Republic transferred to Canadian bands. The trtifiRc

between the United States and the Provinces at once fell, from an

average during the three years before the repeal (according to

American official statistics) of nearly 875,000,000 per annum, to an
average of $57,000,000 per annum during the first three years follow,

ing repeal ;—the Act of Confederation, too, removed from the cate-

gory of foreign comraerc* to that of home consumption the large

interchanges of commodities between the several sections of the

Dominion ; and the aggregate foreign commerce of the proiinccs

consequently fell in the first year aft«r the repeal of the treaty to

1139,202,615 from 8160,409,465 in the previous vear. As will be

seen from the following statement, however, {he trade of the

Dominion speeiHly recovered from the blow, and th& volume of its

foreign commerce gradually increased until, in the seventh year

from the repeal of the treaty, it reached the great sum {for a people of

four millio.is) of $235,301,203,—being seventy-five millions higher

than it had ;ver reached in any year of the treaty's existence :

—

1867. Total exports and imports of Canada
and Newfoundland 8139.202,615

1868.
1869.

1870.

1871.

1872.

1873.

139.595.615
142,240,897
161,275,533

184,852.006
205,339.943
235,301,203

Total Foreign Commerce in seven years .. Jl, 207,807.817
"

Thus the immediate effect of the repeal of the Recipro-

city Treaty was to draw the British provinces into closer

union , while, as appears from official returns, the inter-

change of traffic, which from 1R20 to 1866 had been

largely in favour of the States, underwent so great a

change from 1866 to 1873 as to show a balance against the

United States, and in favour of Canada, in value

$51,875,008. Wheat, flour, provisions, and other articles,

which were formerly sold to New York and Boston houses,

ore now sent through Canadian channels, direct to the

maritime provinces, to Newfoundland, the West Indies,

South America, and to Great Britain ; and Canada thus
enters into competition with the United States in its own
foreign markets. Mr E. H. Derby, special commissioner of

the United States Treasury, makes this admission as,to the

effect of llie treaty on a single port :
—" The commerce

of Boston affected by the Reciprocity Treaty exceed*

$27,000,000 annually, namely,—imports from and exports

to the maritime provinces, $6,000,000 ; outfits and teturiia

in deep-sea fisheries, $1 1,000,000 , imports of wool, grain,

and animals across the frostier of Canada and entered

there, with returns, at least $10,000,000." With the unioD

of the maritime provinces to those on the St Lawrence,

Canada has passed from the condition of an inland

colony, dependent on the good will or the interested

aims of a foreign rival, to the position of the fifth maritime

nation of the world. The fisheries more than all elsa

have laid the foundation of the industrial progress of the

eastern provinces ; and in the men who now sail their fish-

ing fleets Canada has acquired the elements of a powerful

marine, which, in any national exigency, wiH be found to

add no less to the defensive strength of the Dominion,

than it now does to its commercial enterprise.

By right of seniority the province of Quebec claims

the first place among the sister provinces of the Dominion,

though Nova Scotia may dispute with her the claim of

earliest settlement. Among the cities of the Dominion it

is probable also that Montreal will retain the pre-eminence

by reason of the unparalleled advantages of her geogra",

phical position for commercial purposes. In numbers,,

wealth, and productive industry, however, the foremost-

rank is at present due to the province of Ontario. Refer'

ring to separate articles for a detailed description of eacb
province, we confine ourselves here td what concerns the-'

Dominion as a whole.
,

Exteitl.—The Dominion of Canada extends from 45° iT. •

lat. northward to the Hudson Bay, and reaches from the

Atlantic to the Pacific Ocean. In superficial .extent it

is nearly equal to the whole of Europe, and comjirisea

an area of about 3,500,000 square miles. The larger

moiety of this, including the territory forihcrly held by the

Hudson's Bay Company, is the property of the Dominion
Government. Of this about 120,000 square -miles con-

sist of prairie lands with occasional scattered groves and
belts of trees along, the rivers, admirably adapted for agri-

culture. A larger tract, consisting chiefly of timbered land,

but interspersed with prairies, and well fitted for settlement

and farming operations, may be estimated to cover little

short of 500,000 square miles. Beyond those two available

regions of land, adapted, hy soil and climate, for the

gro^vth of wheat "and other grains, and the roaring of stock,

there is a further belt of land, which, though lying in a
colder zone, is timbered, clothed with good natural grasses,

and as fit for the growth of barley and oats as are many of

the less genial regions of Northern Europe which support

a considerable agricultural population. This northern belt

of timbered land is estimated at little less than 930,000
square miles. All this, as well as much more still uncleared

within the various provinces, has to be settled and brought

under cultivation ; and out of the great prairie and forest

lands of the north-west have yet to bo fashioned the future

provinces of the Dominion of Canada.
Population.—The population of the whole Dominion in

1871, exclusive of Indians beyond the limits of the
provinces, was 3,485,761, but to this has since been added
the provinces of British Columbia, Manitoba, and Prince
Edward Island ; thereby increasing tlie population to nearly

4,000,000. To this a large addition has since been made,
both by natural increase and by immigration. The entire

population of Canada in 1875 was estimated to amount to

4,000,000, exclusive of Indians, estimated at 85,000.
Indiana.—In the older provinces of Canada the Indians

have long since been gathered together into settlements,

under the care of superintendents and other officers of tho
Indian department, and in some coses, With industrial

schools and other organizations for acceleirating their prO»



768 CANADA
gress to an equality in all respects with the white settlers.

Missions under the care of different Cliristian churches
have also undertaken the work oi rehgious training, and the

supervision of their schools. Of the bands of Indians thus
settled on their own reserves, accurate statistics are
furnished in the annual reports of the Indian Department.
But only a vague estimate can be formed of the actual

numbers even of the Crees, Blackfeet, Sioux, and other wild
tribes which wander in the vicinity of the Red River settle-

ments, or are brought into trading relations with the factors

of, the Hudson's Bay Company. The following estimate
ofUhe Indian tribes throughout the Dominior of Canada
is based on the most recent information ; ajd probably
fonns a (air approximation to their actual numbers :

—

Ontirio 14,184
Quebec 10,843
NovaScotia .. 1,765
New Brunswick 1,386
Priuce Edward Island S23
Manitoba and N.W. Territories 23,800
British Columbia 28,600

' Rupert's Land 4,600

85,301

Naticnalities.—The nationalities of the population of

Canada are in some respects peculiar. The first settlement

made by Europeans, as has been already noted, was by the

French navigator Jacques Quartier, or as he is now
universally styled, Cartier, in 1535. He explored the

coasts of Newfoundland, previously discovered by Cabot,

and those of Nova Scotia and part of the Gulf of St
Lawrence, and took possession of them in thfr' name of

Francis I. For two jenturies and a quarter &erea^ter
Acadie and Canada were provinces of France ; and when,
in 1759, they passed to English rule, a French population

of 65,000 souls changed their allegiance. Everything was
then done, consistent with British honour, ,to make the

change as easy as possible. They were secured in the un-

disturbed possession of their lands, and in the free exercise

of their religion. All ecclesiastical property was respected,

and the rights of the church so effectually guarded, that the

only remnant of a state cKurch in the Dominion is the

Roman Catholic church in the province of Quebec, with
its great wealth, its control of education, and its right to

levy tithes and other church dues from its adherents. The
French laws in like manner remained intact ; except in so

far as the new subjects of England welcomed the substitu-

tion of its criminal law, and trial by jury, for the arbitrary

rule of intendants and other representatives of an absolute

monarchy. By such means the language and customs of

the- French population of Canada have been perpetuated,

and continue to exercise a marked influence on the

character of the country as a whole , though the results

of confederation are already tending to diminish this, and
to limit the French element to the old province of Quebec.
The Canadian popuFation of Frent'a descent now numbers
1,082,940 ; and in the fresh Stimulus given in recent years
ro immigration, strong inducements have been held out to

the e3q)atriated inhabitants of the former French provinces
of Alsace and Lorraine, to seek a home among the French
Canadians of Quebec.

^The other nationalities of the Dominion include in the
returns of the last census 64,447 natives of the United
States in the four provinces of Ontario, Quebec, New Bruns-
wick, and Nova Scotia, who may be assumed to comprise
immigrants of English, Scottish, and Irish descent, with an
undetermined foreign element. Besides those the Irish

population of Canada now amounts to about 850,000, the
English to upwards of 700,000, the Scotch to 550,000,
the Germans and Dutch to upwards of 230,00 D, the mixed
race of African descent to nearly 22,000; the. Welsh to

7800 i Swiss, 2962^; Norwegians, Swedes, Danes, and

Icelanders, 7000; Italians upwards of iOOO ; and Spanianls,
900. The abrupt emigration of the Icelanders from theit
remote Arctic home, consequent on recent volcanic disturb-
ances, along with other causes, has led a number of them
to seek a home in Canada. The Mennonites, a Russian
sect holding opinions closely allied to the Quakere in

reference to bearing arms, have left their homes in large
bands, and many of them are settling in Manitoba, and
other parts of Canada. Added to all those, have to be
tiken into account the miscellaneous elements of the new
population of British Columbia,—Greek, Mexican, Spanish,
French, German, Chinese, and Japanese ; in addition to

which the native Indian population constitutes an impor-
tant element. The mixture of Indian and White blood has
been considerable in the older provinces, and cannot fad to

affect largely the population of Manitoba and the North
West. Nevertheless in Canada, as in the United States,

British race and British institutions alike predominate,
and give a tone and character to the people, the influence

of which increases after a few generations, as the foreign

element is gradually absorbed into the prevailing stock.

The,peculiar geographical position of Canada, in imme-
diate proximity to the United States, places it in very

different circumstances from Austraha, New Zealand,
and other British colonies, in reference to immigration.
With thousands annually sailing to New York and other
United States ports, yet destined for Canada, and many
more selecting the route by Liverpool and Quebec to the

Western States, it is only by the definite returns of the

decennial census that the actual results of immigration can
be uetermined. The following tabular statements compiled
from the official reports of the Minister ot Agriculture tor

the Dominion, to whose department the charge of immigra-

tion is assigned, and from the returns of emigrant agents

and other sources, will suffice to convey some accurate idea

of the rapid increase of the population from this source.

The first table shows, in column I., the total number of

emigrants from Europe who landed in the St Lawrence
during a period of eight consecutive years, from 1 866 to

1873. Column II. shows the number of immigrants
entering Canada at all points, in so far as they came
under the cognizance of immigrant agents, or othei

Government officials, who were reported to have settled

in the Dominion. Column 111. shows the numbers
who gave a preference to the route by the St Lawrence,

and, arriving at Canadian porta, proceeded from thence

direct to the United States. The increase in the number
of immigrant settlers in Canada within the above period,

it will be seen has been five-fold. In reference to the third

column there is a compensating element in the fact that,

not only many of the better class of emigrants who seek a

home in Canada choose the route by New York, and so

enter the provinces overland, but the Minister of Agricul-

ture draws special attention to a feature in the returns,

showing a direct emigration from the United States to

Canada. This is liable to be affected largely by the con-

ditions of trade and industrial progress in either country.

In 1873 the number of immigrants from the United State*

to Canada amounted to 8971 persons.

Ymt.
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The character of the above Canadian immigration as an

addition to the industrial population of the Dominion may

be partially tested by the following classification of the

occupations or trades oi the heads of families and other

adult males who landed at Quebec during the last-named

four years.

Occupations.
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Jfoin Temperature {in'dtgrees Fahr.) far each Month and for the Year in the several Protnneet, and for eertam

Stations m the Dominion of Canada.

Ontario
Quebec
New Brunswick
Nova Scotia

Princfe Edward Islahd

Manitoba .

British Columbia
Newfoundland
Toronto
Montreal
St John, New Brunswick.
Halifax

Jan

ia-3

135
16 1

22 3
20-5

29
22 «
25-6

22!)
16-8

18-4

22 9

Fet>. Murcti
j April Msy.

20-2

16 9

18 1

21-2

14 7

3 1)

28-8

22 7

22 9

18 «

214
23-7

26 7

25 3
26-4

26 7

2? 6

9
40-8

28-7

29-3
26-9

27-8

2S1

42
41 8

37 6

o5-9

331
30-2

61-9

33-3
41 -U

43 5

38 2

38 1

64-4

54-9

46-4

44 6
46-2

51-2

69 9

430
61 7

67-2

467
47 4

JuJ;

69
70
62
63
64
65

72
60
67
72
59 7

63-5

I Aug,

68 1

Sept.

68 6

68 7

64-2

66-4

57-2

51-3

61-4

55-8

58-1

60-8

54-5
67-4

,
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Monthly and Annual Rainfall in Inches for various placet in the Dominion of Canadafrom three or more Yea)t;,
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^flion, stretching &a it does across the continent, and

embracing an area nearly equal in size to Europe, the

period varies with the locality, and is affected by the

vicinity of the great lakes or other local influences. Cattle

are turned out to graze in April, feeding in part upon the

tender shoots of the spring forest growth, until the appear-

ance of the young pasture with the disappearance of the

enow. Before the end of July harvest begins ; and with

the rapidity of growth under the warm Canadian skies, the

hay, grain, and root-crops follow in swift succession ; the

cleared land is brought again under the plough, and the

autumn sowing of wheat is carried on till another abrupt

change brings the season to a close. In this way the

Canadian climate is marked by the striking contrast of two
seasojis—.=ummer and winter,—bringing with them alter-

nations of fruitful labour and of repose intermingled with

profitable industry and pleasure. This characteristic pre-

vails with slight variations throughout the greater part of

the Dominion. Manitoba presents in this respect no
marked diversity from Quebec or Ontario. Spring opens

nearly at the same time from Red River to the Athabasca.

Early in April the alders and willows of the Saskatchewan

country ai;e in bloom ; the prairie anemone covers the

southern exposures to the very verge of the retreating

snow. May there brings with it more of the true summer
heat than in tbo provinces on the St Lawrence. But the

nights are cool, and throughout the period of greatest heats,

the cool night breezes beget a welcome and refreshing

change, accompanied with heavy dews. This protects the

cereals from the effects of drought even in the driest

seasons, and produces a rich growth of prairie grass,

making the climate peculiarly favourable for the stock

farmer. The Rev. Professor Bryce, of Winnipeg College,

thus writes :
" The juncture of the seasons is not very

noticeable. Spring glides insensibly into summer, summer
into fine autumn weather, which, during the equinox,

breaks up in a series of heavy gales of wind accompanied

by rain and snow. These are followed by that divine

aftermath, the Indian summer, which attains its true glory

only in the north-west. The haziness and dreamy fervour

of this mysterious season have often been attributed to the

prairie fires, which rage over half a continent in the fall,

and evoke an enormous amount of heat and smoke." His

own observations incline him to accept this explanation.

Winter begins with crisp clear weather, which grows

increasingly cold and cloudy. The wind wheels to the

north-east, and with it comes the snow, and the long

steady winter of the Canadian year.
' ^

The character of the Manitoba winter is thus described

by the same intelligent observer :
—

" The winters of the

north-west, upon the whole, are agreeable, and singularly

steady. The moccasin is dry and comfortable throughout,

and no thaw, strictly speaking, takes place till spring, no

matter how mild the weather may be. The snow, though

aballow, wears well, and differs greatly from eastern snow.

Its flake is dry and hard, and its gritty consistence re-

sembles white slippery sand more than anything else.

Generally speaking, the farther west the shallower the

enow, and the rule obtains even into the heart of the

Eocky Mountains. In south-western Ontario th? winter is

milder, no doubt, than at Red River ; but the soil of the

north-west beats the soil of Ontario out of comparison

;

and after all, who would care to exchange the crisp,

sparkling, exhilarating winter of Manitoba for the rawness

of Essex in south Ontario."

But the frosts of spring and autumn, not those of winter,

are what the Canadian farmer learns to regard with any
dread ; and this is still more true in reference to the

Canadian fruitgrower. But in this respect the northwest

«limate is exceptional in hi character. Prosta are commua

there in the nights of September ; but the fact has been
noted by many independent observers, that frost which
would injure grain in many other countries, appears to be
innocuous on the Red River and the Saskatchewan.
Various reasons have been assigned—such as the dryness
of the atmosphere, the heat-retaining character of the soil,

and the sudden change of temperature that enables vigorous
plants to bear an atmosphere' at 20° better than at 35'

when the latent heat of the earth and the plants has been
given off. But whatever be the true cause the fact

appears tc be well attested. The chief lesson which
experience has taught the farmer is to sow his wheat early

in the spring, so that the ear shall be past the milky stage
before the frost comes.

The cl'mate and other conditions to the west of the

Rocky Mountains are necessarily marked by much greater

local variations owing to ths broken character of the

country, with its ravines and deep narrow valleys. Stock
raising has hitherto largely occupied the attention of the

farmers on the Pacific slope, where the farms are called
" ranches," after the fashion of the stock farmers of Cali-

fornia and New Mexico. The ground produces both

cereals and vegetables where irrigation is resorted to, as in

the plains and valleys of those states. But the rich

natural grass which aboinds furnishes nearly all that is

needed for the profitable raising of stock ; and until a

large female immigration restores in some adequate degree

the natural proportion of the sexes, the rough life of the
" ranch," with its " corral," or cattle pen, will be preferred

to the more settled industry of the agriculturist.

The capacity of the different provinces for profitable

industry, and the character of theii- native productions,

will be found set forth in detail in the separate articles

on each province. It is vain to attempt any detailed!

account of the soil and other local specialties of half a
continent. The Geological Survey, carried out under the

able direction of the late Sir W. E. Logan and his successor

Mr A. R. C. Selwyn, has largely contributed to an accurate

knowledge of the agricultural capabilities, as well as the

mineral resources of the country. Vast areas consist

chiefly of loam, with a substratum of gravel, overlaid

throughout extensive tracts of forest by a rich vegetable

mould, the accumulation of ages. The prairie lands are

not less available ; and they are now being surveyed and
explored, alike for the requirements of the settler and for

economic and scientific results.

The Reports of the Geological Survey of Canada embody
in this way a readily accessible guide to the resources of

the country, and the suitability of its various ^listricts

and provinces for settlement. Entire districts of many
square miles in extent prove to be composed of alluvial

deposits from 30 to 40 feet deep, of soil in places so rich

as to bear good crops of wheat for successive years without

manure. Others of nearly equal value are found resting

on red sandstone, trap, serpentine, limestone, and other

strata most favourable for agriculture. There are also, us

along some of the rivers, for miles in succession, soils too

rich for wheat, others of a good sandy loam, suitable to

and requiring the usual English rotations. In many parts,

on the other hand, there exist considerable tracts of poor,

thin, and stony soils. The Reports of the Geological Survey,

in presenting an account of the geological distribution of

the various strata, and their agricultural capabilities, will

prove of great value to the immigrant, as well as to others

interested in the lands of Canada.

The soil and climate of Canada .ire such that the country

produces a much greater variety of grains and fruits than

is usually grown in Great Britain or Ireland. Besides

wheat, barley, oats, rye, pease, turnips, potatoes, hemp,
Oax, hops, and the other ordinary agricultural products of
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England, which are all raised in abundance, Canada grows

tobacco, rice, maize or Indian corn, and fruits of wartnter

cHmes than the British IsUods. The full and steady heat

of the summer matures with sapprising rapidity the most

vahiable productions, while the long period of repose of the

Canadian winter is not only amply atoned forby the rapid

and luxuriant vegetation of the summer, bnt,no doubt,

contributes to such results.

,'- Fruits and Vegetables.—The fruits of Canada embrace,

all that are familiar to the English gardener, with others

which the summer there is not warm enough to bring to

maturity. The finest melons are grown in abundance in

the open ground. In favourable seasons peaches are plentiful

in the Niagara peninsula, and in the south-western portions

of Ontario, along tha shores of Lake Erie and the Detroit

River. The vine is cultivated largely in open gardens.

The Isabella, the Delaware, Clinton, and other varieties of

grapes attain to perfect size and excellent flavour in the

open air ; and the manufacture of native wines is now
successfully prosecuted to a considerable extent.

/ Wild fruits abound in great variety throughout many
Canadian districts. The wild vine

{
Vitis vulpma) is

abundant everywhere, twining its tendrils around the trunks

and over the branches of the forest trees, and. yielding

clusters of small grapes, inviting to cultivation.- • Among
the other wild fruits may be mentioned plums,'cherrie3,

raspberries, brambles or blackberries, strawberries, whortle-

berries, blueberries, gooseberries, black and red currants,

juniper berries, cranberries, hickory and hazel nuts, and
walnuts. The raspberries ripen in such abundance that

enormous quantities are annually preserved and sold both

in the Provinces and the United States. The blueberry is

also extensively sold ; and the wild strawberry furnishes an
agreeable dessert in many parts of the eastern provinces

throughout the latter part of July and August.

Apples and pears are now largely cultivated. The island

of Montreal has long been famous for its fruits ; and the

annual produce of the orchards of Ontario is exported to

the States and to Europe. Vegetables for the table are

also successfully cultivated in greater varieties than in

England, and in such quantities that they are largely

exported. The tomato flourishes and yields an abundant

crop. Cauliflower, vegetable marrow, squash, French beans,

pease, lettuce, spinach, celery, asparagus, rhubarb, and all

the more common vegetables arc grown in abundance in

the older provinces. The climate of Manitoba, notwith-

standing its exceptionally low temperature from December
to March, gives promise of equally satisfactory results.

Professor Bryce, after noting such examples of agricultural

produce as that of one old settler who obtained 420 bushels

of wheat from 1 1 acres, and another who by garden culture

produced the enormous yield of 134 bushels per acre of

oats, thus proceeds: "These are given both as proof of

the capabilities of the country, and of the advantage of

careful culture. The ordinary table vegetables are surpris-

ing in their growth, and reach a prodigious size. The
writer has seen nothing in his previous experience equal-

ling the vegetable production of the province ; and the late

fieutenant-governor, Hon. Mr Archibald, after testing the

Aiatter in his own garden, gave the same as his experience."

The exports of fruit and vegetables, the growth and pro-

duce of the five eastern provinces of Canada, for the year

1874, included fruit to the value of $128,904, and vege-

tables to the value of $332,068. But while this produce

of the finer fruits and vegetables for the table shows
exports to the value of $460,972 in a single year, and thus

bears evidence to the character of the soil and climate, it

conveys a very imperfect idea of the actual produce of

Canadian orchards. Apples especially are in constant use

at the table. Throughout the southern portion of Ontario

'thousands of acres arevplanted with frnit-lrees, yielding
valuaWe. crops' of the finest quality, and forming an ever
increasing source of wealth to the farmer.

Flowers.—The flora of Canada naturally comes in order
along with its agriculture and garden produce; but to deal
with the subject efi"ectually would require a botanical
treatise on the whole flora of North America. There i»

the rich flora of the forest, which dbappears with the
clearing of the land for purposes of agriculture, and is even
replaced in part by an' immigrant flora, brought in with
the hay and grass seeds of the European settler. Again,
there is the brilliant ' flora of the prairies, which, in the
full season of summer bloom, are resplendent with blue,

scarlet, and yellow petals. The Rocky Mountains, and the
rugged slopes of the Pacific province, have also their

characteristic flora.; while the shallows of the lakes and
rivers abound with beautiful aquatic plants, foremost
among which is the Nymphcea odorata, the magnificent
sweet-scented white water-lily, which converts many a
broad lagoon into a beautiful floating garden.

It will better accord with the practical aim of this

article, to note that the honey-befe flourishes in all the pro-

vinces of Canada; and, as will be seen by the following
table showing the produce of a single year, is cultivated
with profitable success in the four older provinces :— ^
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The value of llie iinmciiso forests of CanatLi is becom-

ing more apparent every year. The year 1874 was one of

reduced exports and iin|Jorts, as cotupared with any pre-

vioUH year since the cuiifeJeration of the [ironnccs. Never-
tliclci>3 the total produce of the forest exiwrted dunng that

year, ap't from what was required for use withm the
poniiniou. amounted in value to $20,817,715. Of this

hiiiber to the v.-iluo of $1-1,928,403 was exported to Great
l!ritain

; the United States received to the value of

$'J,G54,tlOO; South America to the value of $920,309;
the British West Indies to the value of $602,487 ; and
the rcmamder went to the Spanish, French, and Dutch
West Indies, to France, Portugal, Belgium, Germany, and
Holland, and to regions and colonies beyond the Pacific

Australia took to the value of $00,081 ; China, $38,024;
British and Dutch Guiana, $23,452 ; and Honolulu, the
Azores, South Africa, and other countries, in lesser propor-
tions. In addition to all this, the forest produce reqmred
for home consumption during the same period cannot be
estimated at a less value than $3,000,000.

Canada is becoming every year more important as an
agricultural country. It is exporting not only grain but
also cattle to the English market , and when the ricji

pra^irie lands of the North West are brought under cultiva-

tion its agricultural produce will probably rank foremost
in value of that of any nation in the world. But at
pr^eiit the produce of the Canadian forests exceeds in

value any other yield of the growth, produce, or manufac-
ture of the Dominion. The total value of the exports of

Canada for 1874 amounted to $73,920,748; and of this

$20,817,715 was the produce of its forests. The import-
ance, of this branch of native industry cannot therefore be
overlooked. The Governments of the different provinces
grant licences to those engaged in the timber trade to cut
timber over vast tracts of land, under the name of
" timber limits." These are in most cases remote from the
settlements ; and miich ability and foresight are required
to make adequate provision for the large bodies of men,
horses, and oxen, to be employed in cutting down and
preparing the timber for the market, and transporting it to
suitable points for rafting. Much capital is accordingly
embarked in the trade. Hay and other requisites have to
be accumulated at suitable stations. Large gangs of lum-
berers lollow at the proper season. Lumber shanties are
constructed capable of accommodating from 25 to 50 men.
The structure is made of logs hevm on the spot, and forms
a square or oblong edifice surrounded on three sides with
the baulks, or sleeping-berths, of the men, while the
fourth side is occupied by the dresser or working-table and
other requisites of the cook. The centre is open to the
«ky, and underneath this only opening for light or air

a huge wood fire is kept constantly replenished. Over it

stretches the crane on which the cook hangs his pot; and
thus the fire answers the double purpose of warming and
ventilating the dormitory and cooking the food of its in-

mates. The shanty-cook is an important member of the
little community. Salt pork and beef, pease-soup, wheaten
bread and tea, with potatoes, white beans, and onions, are
the staple of the lumber-shanty fare. As a rule, intoxicat-
ing liquors are absolutely excluded ; and thus provisioned
the foreman selects the proper trees, and lumbering opera-
tions proceed throughout the winter. Many thousands of
men are bu.sy through the whole winter felUng tho trees,
cutting them into logs, or hewing them into squared timber,
and transporting them over the snow to suitable points
for floating them down the rivers to the mills, or directly
to the place of export. As the rivers are in many places
interrupted by falls of a character unfitted to the safe pas-
sage of timber over them, large sums are expended in
constructing timber-.slides ; and on some of the main chan-

nek, as on the Ottawa, the construction and mamtenance of
the chief timber-slides are undertaken by the Government.

It is erroneously supposed by many, who are unfamiliar
with the character of the Canadian forest, that the work of

the lumberer results in the clearing of the land. Only the
finest full-grown trees are selected for the lumberer's axe,

and it is calculated that the same district may be gone
over by the lumberer every twelve or fifteen years. Hence
if tho destructive fires which from time to time do such
immense injury can be guarded against, and the operations
of the lumberer are carried on with due care, under proper
oversight, there is no reaSon why the forests of Canada
should not remain a permanent source of national wealth.

In the new clearings in the vicinity of lumbering dis-

tricts, the farmer finds a ready demand for all hb produce,

and employment for himself, his horses, and his oxen
during the leisure of winter. In this way the lumbering
business helps to promote the settlement of new districts,

and attracts a population to localitiej which otherwise might
long remain a wilderness. In free-grant districts, as in

the Muskoka region on the Georgian Bay, where new
settlers are engaged in their first hard struggle to transform

the wilderness into fruitful farms, the earliest savings of the

farmer are frequently expended on a yoke of oxen ; and
thus provided, his services are welcomed by the lumberers,

and he can find profitable employment throughout the

winter. On the breaking up of the frost in spring the

produce of the winter's lumbering is floated down the

rivers. There, at suitable points on every available rapid

or waterfall, large mills are erected for sawing up the logs,

chiefly for the English and American markets. The squared

timber for the foreign markets is put together in cribs and
run down the rivers to suitable points, where they are

formed into great rafts, and so floated down the lakes and
rivers, as on tho River St Lawrence to Quebec. There
they are finally broken up, and shipped for their foreign

destinations.

Few among the many sights which meet the eye of a
voyager on the St Lawrence are more striking than one of

those floating villages, consisting often of 150,000 cubic feet

of timber, 'oound together into one great raft, with it3

shanties, its blazing fires, securely kindled on an earthen

hearth, and its banners streaming in gala fashion, as it

glides along. JIuch skill is required in piloting these rafts

down the great rivers. The cribs floated from the far

inland timber limits are coUected into what are called

drams; each dram has its own gang or division of the raft's

crew, and so many drams form a raft. But at every con-

siderable rapid the raft is again broken up into its .com-

ponent parts, and the cribs taken down separately, to be

again put together on reaching smooth, water. Thus
united, the raft moves onward with the current, aided at

times by sail and oar, until it is safely secured within the

booms of the great timber merchants in the covea above

Quebec.

Animals.—Looking to the native fauna of Canada in an

economic point of view, it is abundantly evident that the

animal life of its seas and rivers is one of its great and

inexhaustible sources of wealth. Alike on the sea-coasta,

in the estuaries, and throughout its great inland lakes and

rivers, the most valuable fish abound ; and on the Labrador

coasts and those of Newfoundland the seal fisheries an
another annual source of wealth. The sturgeon is caught

in Canadian waters, frequently weighing from 80 to 100 8)

;

the' finest salmon abound both in the eastern rivers

emptying into the Gulf of St LawTence, and in those of

British Columbia ; lake trout is caught in large quanlilies

weighing from 10 to 40 lb ; and the smaller rivers and

lakes teem with beautiful speckled trout, frequently weigh-

ing from 4 ta 6 lb. The white fish and nioskinongs ara
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esteemed for-tlieir delicacy and richness of fiavour ; and tlie

returns of the fisheries, as given in the separate accounts of

the various provinces, show the relative abundance of cod,

haddock, mackerel, herring, salmon, halibut, white fish, and

other produce of the Canadian fisheries.

^ The returns of the last census show that in 1871 Canada
produced 82,844 quintals of cod and haddock, and 085,272

barrels of fish of various sorts, besides 678,894 gallons of

fish oil ; and the total value of the produce of the fisheries

exported during the fiscal year 1874 was $5,292,368. The
quantities here stated are exclusive of the valuable fisheries

of Newfoundland, which employ large fleets, and yield a

corresponding return from cod, salmon, herring, mackerel,

and other fish, from the oil of the whale and cod, and

from seal-skins.

> Neither British Columbia nor Manitoba has yet been

brought within the provisions of the Fisheries Act ; and
the total yield of their fisheries can only be approximately

estimated. Valuable oyster beds exist on the Pacific coasts

of the Dominion. The salmon fishery promises, if rightly

protected and regulated, to prove a valuable branch of

industry. During the year 1873, 195 tons of salmon

were canned for export ; and 4000 barrels were salted.

In the great lakes and rivers of Manitoba the white fish

are no less abundant; and they constitute an important

source of supply of food in certain seasons of the year

tliroughout the whole North West The total value of the

yield of the fisheries of the Dominion for the year 1874
'.was estimated at not less than $1 1,000,000.

Canada has been esteemed from its earliest discovery

for its valuable fur bearing animals, and was prized chiefly

on this account so long as it remained a dependency of

Franca. In 1670 Charles II. granted the charter to the

Hudson's Bay Company, whereby they acquired the exclu-

sive right of trading with the Indians in the vast regions

vagiiely recognized as surrounding the great inlet from
which the company took its name. In 1783 a rival com-

pany was established under the name of the North-West
Company, which claimed that, as the Royal Charter of their

rivals had not been confirmed by Parliament, all British

subjects were free to engage in the fur trade of the North-
West The results of the jealousies and hostilities of the

two companies played an important part in the early history

of Canada, and in the first attempts at settlement on the

Red River, which paved the way for the rise of the new
province of Manitoba. After many bitter contentions, and
after impeding each other's operations for years, the rival

companies at length efl'ected a junction in 1821 ; and the

fur trade has since been successfully prosecuted under their

joint action, till the acquisition by Canada of the north-

west territory as a necessary step towards the prosecution

of the plans of confederation, and the formation of new
provinces throughout British America.

There still remains, however, not only a vast extent of

unoccupied territory in which for many years to come the

hunter and the trapper will find undisturbed sway, but
the regions around the Hudson's Bay, and stretchfng west-

ward to Alaska and northward to the pole, must ever

remain a shelter for far-bearing animals, and a resort of

the hunter. All the furs collected for the great fur com-
pany are shipped to London :—in part from their factories

of York Fort and Moose River, on the Hudson's B.ay, which
are visited by a ship from England every year, and in par.t

from Montreal and Columbia River.
t In the vicinity of Canadian clearings deer are still found
in abur-.dance, and venison is plentiful during winter in all

the markets of Canada. But wherever the deer abound
wolves are sure to follow ; and wherever they occur
sheep-farming is impossible, and their depredations on the
^iner's stock roake^ them an object of special dislike. ^ In

order to encourage their extermination a premium is paid
by Government for the head or scalp of each wolf produced
to a local magistrate, and it is not uncommon in new dis-

tricts for the settler to pay his taxes in wolf scalps. By
this means they rapidly disappear from the neighbourhood
of the settlements. The bear is another mischicvuus native
of the Canadian forests. The winter furs both of the beai
and the wolf are prized for robes; and their value furnishes
an additional stimulus to the extirpation of both wherever
the country is settled. Beyond the settlements, in the
remote recesses of the uncleared forest, the bcaver^still

abounds. Foxes of diverse kinds (silver, grey, red, .and
black), racoons, otters, fitches, martins, and minks are no
less abundant. The musk rat is to be met with on all tfle

Canadian rivers ; and the rod, black and grey squirrels

sport everywhere in the forest, and at times even invade
the clearings and make free with ijie farmers' crops. In
the more remote regions, now also being invaded by
settlers, vast herds of buftalo are met with ; and beyond
them are the moose, the wapiti, the reindeer, the white
Arctic fox and the polar bear, whose haunts are safe from
the invasion of the settler, however rapidly the Dominiou
may extend, and carve out new provinces in the great
wilderness of the North-Wcst.
The total value of the furs exported from Canada in

1871 was $1,633,501. This is distinct from hides and
other products of the farm. In the ab.stract of the value
of goods, the growth, produce, and manufacture of Canada,
exported from the Dominion during the fiscal year 1874,
animals and their products are classed under one Lead,
showing a total value of $14,679,169. This includes a
classification of farm and dairy produce along with the
products of the chase, the chief items of which may ba
stated as follows, the same being exclusive of all home
consumption :

—

AntmalB and their Produce.

Horses number 6,399
Horned Cattlp 39,62:!

Sheep , „ 252,031
Swiue „ 6,983
Poultry

Pork, Beef, and other meats cwt. 300,003
Butter, Cheese, and Eggs
Lard and Tallow lb 3,232,488
Hides, Pelts, Hams, and Hoofs
VVcol lb"2,764,T96
Furs, dressed and undressed

Value.

3570,544
9.11.269

702,504

56,894
79,224

2,172,5SJ
6,731,105
306,860
394,069
963,846'

1,633,501

Cultivated Land and Agricultural Products.—Canada is

pre-eminently a country of yeoman faTmers. The land 13

held in possession and tilled by the settler on his own
account ; and with every addition to the number? of ita

industrious population fresh acres are recovered from the

wildernes.s, and added to the productive resources and tlio

wealth of the Dominion. The number of persons occupy,
ing land within the four provinces of Nova Scotia, New.
Brunswick, Quebec, and Ontario according to the census of

1871 was in all 307,862. Of these there were 324,160
owners, 39,583 tenants, and only 2119 farm labourers or
servants. Those facts alone suffice to illustrate the striking

contrast between the condition of Can.ada and most of the

countries of Europe. By patient industry and frugality it

is in the power of every Canadian to become owner qf a
house, and proprietor of whatever amount of land he can
turn to profitable account ; while the char,^cter of the

population resulting from this condition of things checks'

the accumulation of extensive landed estates in the hfend(»

of single proprietors. The majority of the farms are small,

tilled by the proprietor with his own hands, with the help
of his sons and occasional hired labour ic the.ibosy seasoa
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of harvesting. But capital is also successfully applied to

farming, and beautiful large stock farms are now entering

into rivalry witli those of the United States and even

of England. The following table shows the extent of

holsJings, and the subdivision of land :

—

10 acres and under. ..^..... 40,281

10 „ to 50 acres.....-, _ 78,877

50 „ to 100 , 141,300

100 „ to 200 82,176

Above 200 '. 25,228

The greater number of occupiers and owners of hold-

ings of ten acres and under are to be found in Quebec

end the Acadian settlements of the maritime provinces,

where a continual subdivision goes on among families

under the in8uence of old custom and the operation of the

French law of inheritance. In Quebec the old French

seigniories established and perpetuated a large class of

landed proprietors with their tenant farmers ; and not-

withstanding the abolition of the seigniorial tenures in

1854, their influence still survives, so that the number of

holders of land above 200 acres is greater in Quebec than in

any of the other provinces. The climate and other attrac-

tions of Upper Canada tend to secure to it the largest share

of immigration ; and the rapidly increasing quantity of

cultivated land in the province of Ontario is at once an

evidence and a guarantee of tlie substantial progress of

the country. In 1842 the population of Upper Canada
numbered 486,055, with 1,927,816 acres of land under

cultivation. la 1852 the population had increased to

952,004, and the land under cultivation to 3,097,724

acres. According to the census of 1871 the total popula-

tion of Ontario, as it is now called, numbered 1,620,851,

with 16,161,676 acres of land in process of improvement.

Besides the grand staple of the cereal grains, the Cana-

dian farmer derives large returns from his crops of hay,

clove-, and grass seeds, carrots, mangel wurzel, beans,

hops, flax, hemp, and tobacco. In 1852 Upper Canada
produced 764,476 lb of tobacco, the greater portion of

which was grown along the western shores of Lake Erie,

and on the peninsula between that and Lake St Clair,

where the soil and climate specially favoured its growth.

At the same date Lower Canada produced 488,652 &

;

but in 1871 the returns for the province of Quebec alone

amounted to 1,195,345 lb of tobacco. Hops are cultivated

with still greater success ; and flax and hemp are additional

sources of profit to the farmer. The value of the hops,

flax, and flax seed exported during the j'ear 1874 amounted
to$161,908. The following tabular statement of the values

of some of the chief agricultural products exported during

the year 1874, apart from the amounts retained by Canada
for home consumption, will sulTice to illustrate the increas-

ing value of this important branch of native industry:

—

^Vhcat bushels 6,581,217
Barley, Rye, and Oata 4,740,820
Indian Com , 235.864'
Flour barrels 540,317
Meal „ 53,162-

Flax .'. cwt. 782,054
Flax and other Seeds. bushels 19,088
Peas and Beans „ 1,807,208
Hay tons 26,725
Hops lb 169,726
Bran ; cwt. 13,898
Tobacco lb 125,844
Fruit and Vegetables

$8,886,077

4,532,669
81,224

3,194,672
230,820
113,256

12,306
1,526,689
293,210
40.177
27,992
3,568

460,993

?19,403,653

the United States $8,680,997, and the remainder was 3i»
tributed as shown here :

—

Great Britain , §9,867,047
U»itcd States 8,6g0,997
France 169,600

' Belgium • 92J000
Newfoundland 595,909
British West Indies „ 37,427
Spanish West Indies 29,343
French West Indies _ 4,490
Danish West Indies .' 7,240
Dutch West Indies 1,373
St Pierre 64,164
Madeira 1,812
British Guiana 15,617
St Ilomingo 3,123

The total value of the grain and other agricultural pro-

luce of Canada exported during the year 1874, apart from
Vlie produce for home consumption, was $19,590,142, of

(hich Great Britain received to the amount of $9,867,047,

Total 519,590.142

But a false estimate of the actual agricultural resources',

of Canada is apt to be produced by testing them by its

'

exports. Canada is a country of yeoman farmers tilling

:

their own lands and living in abundance on the produce.

.

The requirements for the table of the farm labourer are on •

a scale consistent with the resources of the country. The
home consumption is accordingly great as compared with

the number of the population ; and it is therefore impos-

sible to estimate, even approximately, the total annual

value of all kinds of produce resulting from agricultural

labour within the Dominion.
Minerals.—The mineral resources of Canada have as yet

been very partially developed. Quebec and Ontario are

devoid of coal, though both have access by convenient

transport to rich coal-fields in adjoining provinces or

'

states; but the maritime provinces, Manitoba, the north-]

west territories, and British Columbia are all rich in coal.,'

Other valuable mineral resources are still turned only to

the most partial account ; but as the work of the Geological

Survey proceeds, new fields are opening up for enterprise

every year. The rich silver ores of Lake Superior have

already yielded wonderfully valuable results to the miners;;

and the neighbouring districts are now being carefully sur-!

veyed. Extensive tracts of gold-bearing quartz are also

reported, and Mr Bell, who took the charge of the Geologi-'

cal Survey on Lake Superior in 1872, states that within

the basin of the Neepigon, which extends to about 170

miles in length by 80 in breadth, the upper copper-bearing

'

series obtains the greatest development. Distinct belts of

rock extend from thence along the line of the lake coasts

by Thunder Bay to Font du Lac ; and in one of those,

styled the Lake Shebandowan band, the gold-bearing rock

is found. Gold-bearing veins are also reported to occur at

Cross Lake on the Bed Eiver route ; and far beyond the

province of Manitoba, a rich copper region has long been

known on the Mackenzie Biver.

As railways are extended, and the great project of a
Canadian line from the St Lawrence to the Pacific is

gradually made an accomplished fact, the resources of the

regions traversed by it will be fully disclosed and turned

to account The vicinity of the great coal-fields of Pennsyl-

vania and Michigan to Lake Erie and Lake Huron, musi

always give them an advantage in any competition for the

supply of Ontario with fuel. But the development of the

railway system of the Dominion cannot fail to render its

own mineral resources available to a much larger extent,'

not only for home consumption' but for exportation. _ The
Intercolonial Railway has opened up an extensive country,

to the coal miners of Nova Scotia ; and the like results

will follow both in the north-west and in British Columbia,'

when the great coal-fields of those regions arc traversed by

roads and railways, and their fertile prai.ies aud rich

alluvial valleys are settled by an industrious populatiotL

At present Canada both exports and imports coal, tboiifb
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the imports as yet greatly exceed the exports. The total

produce of the m'ines of Canada, including coal, exported dur-

ing the fiscal year 1874 amounted in raluo to $3,977,216.

The following tibular statement shows the present resources

of the Dominion, and its dependence on exiernal sources

lor its supply of coal :

—

Canadian Export aiid Import of Coal for 1S74.
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interdiction cl the American expert trade to the West
Indies. This was reduced from £500,000 in 1826 to less

than X500 in 1830. While the results weje such to the

United States, we find the trade of the St Lawrence in

1830 not only fairly recovered from the effects of the

Imperial Acts of 1822, but far surpassing its position at

any former period. The arrivals at Quebec in 1830 were

907 vessels, having.a tonnage of 238,153 tons.

. In 1 83 1 the trade of the colony was still further favoured

by the action of the Home Government. The forest and
agricultural products of the tJnited States were admitted
into Canada free of duty, and could be exported by the

8t Lawrence, as Canadian produce, to all countries except

the United Kingdom. A differential duty was also at the

Bame time imposed upon foreign timber entering the West
Indian and South American possessions, greatly to the

benefit of the colony, which also profited by the scarcity

of food existing in Britain at this time. The arrivals at

Quebec during this favoured and prosperous year, were
1016 vessels, with a tonnage of 261,218 tons; and the

exports of flour and wheat by the St Lawrence were about
400,000 barrels, cb'efly to Britain.

Between 1831 and 1836 we find a complete reversal of

the order of trade between the colony and the mother
country. The crops in England during that period being
unusually abundant, and a scarcity of bread-stuffs existing

in the United States, wheat was, in 1833, shipped from
Britain to Quebec. A supply also came from Archangel.

These imports from Europe to the St Lawrence amounted in

1 835 and 1 830 to about 800,000 bushels. The relaxation by
the mother country of her protective policy in 1842 was
viewed with alarm by the colonists as fraught with disas-

trous consequences to their interests. Up to 1842 Baltic

timber had paid an English import duty of 65s. per

load, while Canadian timber entered England upon pay-

ment of 10s. per load. The duty on foreign timber

was nt)w reduced to 30s. and Canadian to Is. per load. At
the same time the free importation of United States flAr

Into the colony was stopped, and the West Indies were

mowed, on the payment of a duty of 2s. per barrel, to

import their flour direct from the Americans.
These serious blows to the trade of the St Lawrence fell

upon the colony at the period of a commercial crisis, and
were therefore felt more severely. The number of vessels

that 'jntered the St Lawrence in 1842, frojn the sea, was
377 less than during the previous year.

In 1843, Canada was allowed to import American wheat
under a comparatively nominal duty, and to export it

through the St Lawrence as native produce to the British

market. This measure, which may bo viewed as having
been the fir^ indirect Wow at the English corn-laws,

amounted to a virtual premium of about Os. sterling per

quarter upon American exports to Britain through the St
Lawrence. The British ports were thus at once in a great

measuj'e thrown open to all the great wheat-growing coun-

tries of North. America. Canadian exports were rapidly

swelled in consequence; and in 1846 half a million of

barrels, and as many bushels of wheat and flour, were
shipped by the St Lawrence. The timber trade of the
colony, which was also seriously threatened in 1842 by the
largeireduction of the duty on Baltic timber imported into

England, witnessed Jikewise in 1845 and 1840, not merely
a revival, but a very material increase. The number of

vessels that entered the St Lawrence rose to 16.99 during
each of those years, with an aggregate burden of over
620,000 tons,— this being a much larger amount of ship-
ping than had ever in any previous year entered the St
Lawrence.

The history of Canadian trade enters upon a new stage
from 1846, when the commercial policy of England at

length relaxed the old restrictive navigation laws in refe^
ence to her colonial possessions. One of the most practical
evidences of its beneficial influence on Canadian trade ia

shown in the increase of its traffic with the United States,
at the very time that its trade relations with the mother
country were being annually augmented in a corresponding
ratio. From 1821 to 1832, the aggregate annual traffic

between the United States and Canada averaged no more
than $3,257,153. From 1S33 to. 1845 the average in-

creased, with the growing population, industry, and wealth
of both countries, to $6,313,780 per annum. But under'
the influence of the more, liberal policy inaugurated by
Great Britain in 1846, the traffic rose between that year)
and 1853 so rapidly that its annual average amounted to]

114,230,763.
*

But the concessions made by the mother countrylo*
favour of the timber and corn trade of Canada were still

only partial. The exportation of colonial produce from
the St Lawrence could only be carried on in British vessels

;

and thus there grew up a class of vessels specially appro-

priated to this trade, which made only two voyages in the
year to Quebec or Montreal ; and these having a monopoly
of the whole exports"of the St Lawrence at privileged rates,

the colony was virtually subjected to a heavy tax both ou I

its exports and imports. Tea, coffee, sugar, and all the
manufactured articles still required to be obtained from
abroad were thus only obtainable through English ships

;

and hence the Canadian merchant was greatly restricted in

the choice of the best and cheapest market. In return,

however, the colonists had certain privileges accorded to

then, foremost amongst which were those already referred

to in connection with the import of wheat from the United
States, and its export from the St Lawrence as native

produce,—the Canadian merchants having an advantage i

thereby over their competitors in New York and other

American ports.

The abolition of the British corn laws deprived Canada]
of the privileges thus accorded to her in the export of'

bread-stuffs, and seemed to threaten the trade of the St
Lawrence with grievous discouragement at the very time

when the transactions of the colony with the United States

were in a great measure interdicted by a bvstile tariff. The
changed and more enlightened views, however, which
entered into imperial legislation materially assisted the

growing energies and intelligence of the colonists. The
Imperial Government formally abandoned in 1847 all

control over the customs of the colony, which immediately

set itself to the task of regulating its own trade. One of

the first measures of the colonial legislature was to abolish

in a great degree the differential and prohibitory duties on
colonial imports along the United States frontier ; and the

Americans upon the other side of the St Lawr«nce were

by this measure placed, as regards matters of trade, upon

an equal footing with England. The beneficial effects' of

this measure showed itself at once in increased commercial

activity and prosperity over the whole of Canada.
,

On the 1st of January 1850, England completed her

free trade measures by relieving the colonies from the

injurious effects of the British navigation laws. The value

of the more enlightened views which thus entered into

both imperial and colonial legislation has sjnce been most

satisfactorily tested in the growing wealth and prosperity

which have attended the progress of the colony. Th'e same

year is memorable for other events affecting Canadian pro-

gress. It was in 1850 .that gold was first discovered in

British Columbia, and coal at Nanaimo, on Vancouver

Island ; and so the steps were accelerated which led to the

organization of the first province of the Dominion o;i the

Pacific. The same year was marked by the organization of

the opposition to ecclesiastical endowments, as well as to

I
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other exclusive rights and privileges, which resulted in

^854 in the final settlement of the vexed questions of the

clergy reserves and seigniorial tenures in Upper and
Lower Canada. The Grand Trunk Railway, which had
been commenced in lS-17, was now hastening to completion.

Nova Scotia had already its first railway; the important

local line connecting the Georgian Bay with Toronto, was
developing the resources of Upper Canada; and in the

same year, 1854, the Great Western Railway was com-
menced. By this line Toronto is not only placed in direct

communication with Detroit, Chicago, and the whole
Western United States ; but by the extension of the line

from Hamilton to the ricinity of the Niagara Falls, and
|the construction there of a suspension bridge, on a grand
scale, for railway as well as ordinary traffic, the Great
'Western Railway of Canada has become an important link

in the main lines of transit from Boston and New York to

the Western States. Since then the building of railways

and the development of railway traffic have been energeti-

cally prosecuted. The Intercolonial Railway has been

completed, as a material bond of union between the oiler

provinces of Canada and the maritime provinces, and a
route through Canadian territory, at all seasons, to the

seaboard. This has been followed by the more compre-
hensive scheme of a Canadian Pacific Railway, (he surveys

for which have been already made; and its first links are

now in process of execution. Tlic actual mileage of the

railways within the Dominion completed, up to the close of

187 1, extended to 4022 miles. The following tabular view
of the railway traffic returns for the two previous years will

suffice to illustrate their influence on the rapid growth of

Canada in recent years :

—

Railways.

BtockviHf* nnd Olt.iw.i (7 months)..
Citnntia Central (6 months)
Caiillon and GrciiviUc (no vcturn)

lor IS!3) f
Cobouiff, r*clcibi>ro'ond .MftiTnora}

(G months )

European ond Nonh Aniirlcan)
(no return for 1873) /

Ciieat Western
Grand Tiunk ,

Intercotoiiiul

London ond Toit Stonlcy (no re-)
turn for 1873) J

Midland of Can;.da (7 months)
Northern do (G months)
New Urunswick and Canada )

(3 months) j

St LaivTcncc and Ottawa
St Lowrencennd Indu&try(7 months)
Toronto and Ni]iis3tne(j months)..
Toronto Grey, und iJrucc (no ro-t

turn for 1S73) (
Windsor and Annapolis (no return [

for 1873) ;
WcUand (9 mos.) ,.

Total..

Total
1373.

s
:81.4SIJ

5,G19.539

!l.342.Si3

821.431

170.018)

401.0iO

51.1801

I83.'i78

JJ.7031

(3.382:

Total
is; 2.

$
232.200
49^09

41,G23

556.189

<.9CO.017

8.631,800

34I,4C4

'5SI.737

'580.728

•15.009

158.148
"6.628

Idles
1873.

8A
93

IJJ

52

108

351(
1..577

54|

80
141

138

H
12

2.Go8i

MII<-.a

1972.

86
23

15i

52

109

3511
1*77
2GI|

241

80

2.506J

' 8 months. ' 10 deaths. * 5 months. » 5 months;

Teli^.tpha. During the same period telegraphic lines of communica-
tion have been no less energetically prosecuted. At the end
of 1874 the Montreal Telegraph Company had 23,267
miles of wire, and 1288 different offices'; and to both
additions are being rapidly made. The Dominion Telegraph
'Company, more recently organized, with its head-office in

Toronto, had at the same date COOO miles of wire, connect-
ing 300 ditlcrcnt offices ; and the British Columbia Tele-
gr.iph, which was assumed by the Dominion Government,
at the admi-ssion of British Columbia into the confederation,
bail already pl.iccd the head office at Victoria in communi-
cation with twciuy-one offices, the remotest of which was
then distant 557 miles.

No Jess important is the banking system of the Dominion.
From the banking returns published in the CanadaGa:etU
it .n'pears that the banking capital has more than doubled

since 1870, and this by a steadily'progresslve ihcriease.'

The tables are imperfect, owing to some of the banks having
omitted to make the requisite returns; so that, while the
following tabular statement illustrates the progressive rate
of increase, it falls short of the full amount :—

.^ Banking Capital of Canada. '*^

1870 ; $29,801,013
1S71 30,415,390
1872 ^. 45,134,009
1873

; 55,102,959
1874 60,443,445

Besides the ri>st-Officc Savings Banks, established oi?

the same principle as those in Great Britain, there are local

and other savings banks, building and other societies,

—

and the admission of every new province adds to the num-
ber of such societies,—in all of which large amounts are
deposited at iinerest, /ithout accessible returns. The
building societies advance funds for ihe erection of churches,
halls, and other public buikliuj^s, as well as for private

dwelling-houses ; and the majority of the residents in cities

and towns are proprietors of the houses which tbey occupy.
The following tabular stattnnent aflbrds an illustrative view
of the accumulating fruits of industry within the Dominion.

Bank Deposits. ^
' rost-CBice Savings' Banks $3,587,365
Government Savings' Banks 3,862,676
Montreal Cit)' and District Banks 4,303,509
Caisso d'Econoniie de Notre Dame 2,732,055
Chartered Banks 78,790,367

—^^——"— J

Total 393,276,972
V

Summary.—The evidence of the prosperity, and growing'
wealth of Canada may be completed in a tabular view of

its exports and imports for two successive years, as derived
from the latest official returns. The immediate result of
confederation was a rapid progress in many ways. New
railways were projected and brought into operation; new
lines of steamships were established ; fresli avenues of

native and loreign trade were diligently sought tnil ;.

ond a succession of prosperous years was marked by a
steady commercial expansion which attained its maximum
in 18/3. Since that date various causes, and especi.ally

the difficulties created by an unredeemable paper currency
in the neighbouring United States, havo tended to bring
about a reaction ; but it is a mere temporary ebb of tho
advancing tide, in which the commercial world nt large

has shared.

The following is a reproduction of a condensed compara-'
tivc sta'ement of the Commissioner of Customs, as given
in the trade and navigation tables for 1874; to which are

added from more recent unpublished returns, those of the

year 1875, showing the influence of a period of reaction

and "great depression, ahke on the exports and imports of

the Country. ~^

Fiscal Year.
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statistics of that year include six months' returns from the

new- province, amounting to $254,00.3 total imports,

4286,837 entered for consumption, and $15,723-22 duty

collected. In 1872 the exports of Macyjtoba were valued

at $85,541, the iinports at $942,247, and entered for

consumption, $1,020,172, on which $46,839-90 duty was
collected. In the same year the returns for British

Columbia appear as follows :—€xports,$l, 912,107; imports,

$1,790,352 ; entered for consumption, $1,767,068 ; duty
collected, $342,400-48. In 1874 the returns of Prince

tdward Island give the following additional elements to

swell the. aggregate amount:—exports $722,129 ; imports,

$1,908,522; entered for consumption, $1,913,096; duty
,collected $219,458-07. Deducting thoee sums and values

from the years named, there remains a'Dundant evidence of

a steady and rapid increase in the commerce of the four

older provinces up to the year 1874, when the depression

prevailing in the United States, in part due to reaction

resulting from the effects of the southern war, began to be
felt in Canada as well as in other countries. The great

expansion which has taken place in the commerce of Canada
since 1867; and the influence of the reaction of 1874, are

shown in the following consecutive statement of the joint

value of exports and imports for the years from 1868 to

1875 inclusive :

—

Exports and Imports.
1857-63 !131.027,532
1868-69 130,889,946
1869-70 148,387,829
1870-71... 170,266,589
1871-72 194,070,190
1872-73 217,801,203

'J.873-74 217,565,510
1874-75...: 201,116,963

The relative wealth and progress of the different pro-

vinces of the Dominion will'be illustrated by the following

comparative table, showing the last year of nearly unchecked

progress, and the first of reaction. It ihows the value of

the goods exported from, and entered for consumption in

the Dominion, during the years ending the 30th J ana

1874 and 1875;—



CANADA 787

of the remainder was granted to Upper Canada College,

which assumea in Canada the functions of the great

public schools of England, and still continues to hold its

|)lace at the iead of the grammar or high schools of the

province.

In the earlier years of Upper Canada, the " Clergy

Reserves," set apart originally for the support of a " Pro-

testant " clergy, were appropriated exclusively by the

ministers of the Church of England. Upper Canada
became an archdeaconry of the diocese of Quebec ; and the

venerable Archdeacon Strachan, whose first labours in

Canada had been as master of the Cornwall Grammar
School, became the leader both in ecclesiastical and educa-

tional matters, and ultimately a privy councillor, member
of the legislative council, and bishop of the diocese of

Toronto. Ho was a man of great energy and decision of

character; and under his guidance the lands set apart for

the endowment of a provincial university were appropriated

to the purpose, and a royal charter was granted by George

IV. cstablifhing at Toronto, or York, as it was then called,

" one college, with the style and privileges of an university,

for the education and instruction of youth and students in

arts and faculties," under the name of King's College.

The bishop of the diocese became, ex officio, visitor ; and

when at length the college was organized, it had its

divinity faculty, and its professor of duinity, along with

its daily religious services according to the use of the

Church of England. The special denominational character

thus given to the provincial university excited opposition,

and led to the establi.shraent of Queen's College, at King-

ston,- under the control of the Church of Scotland, and of

Victoria College, Cobourg, under the Wcsleyan Methodist

Church. To those have since been added Albert College,

Bolleville, under the management of the Episcopal Metho-

dist Church ; aud Ottawa College, and Rcgiopolu College,

Kingston, in connection with the Church of Rome. All

of those possess university powers, either by Royal Charter,

or by Acts of the provincial legislature. By subsequent

enactments tho constitution of King's College has been

greatly modiBed. Its divinity faculty has been abolished,

all denominational restrictions have been removed, and its

functions divided between a university proper, modelled

after tho university of London, with a senate, on which
devolves the fixing of tho ruquirem'ents for degrees, the

appointment of examiners, and all other university work,

as distinct from teaching. The latter is under the conduct

and regulation of the professors, who constitute the council,

of University College, and undertake all the duties of

pterparing the undergraduates for the university examina-
tions in arts and science. Other colleges and schools, both
in the fatuity of arts and in those of law and medicine, are

affiliated to the nniversity, and part of the funds at the

command of the senate is appropriated for scholarships, to

be competed for at the examinations in the dillercnt

faculties. On the passing of the Act of 1853, by which
the divinity faculty and professorship were abolished, a

royal charter was obtained for the establishment of Trinity

College, in connection with tho Church of England, with

all the powers of a university

The system of public instruction for Ontario has hitherto

been earned out under the direction of a permanent officer,

styled the Chief Superintendent of Education, with the

adncc of the Council of Public Instruction, originally

nominated by the Crown, but latterly including repre-

sentatives of the universities, of the school inspectors, and
the masters of high and public schools. But by a recent

Act of the Ontario Legislature, the functions of the Council

of Public Instruction have been transferred to a committee

of the executive council ; and the functions and duties of

the chief supcrintendfut are vested in one of its members,

to be designated the Minister of Education. The intro-

duction of the representative element into the Council of

Public Instruction was immediately followed by a conflict

between that body and the ofiicers of the department in

reference to various proposed modifications ; and the

changes now introduced aim at bringing the administration

of the system of education more directly under the control

of the people through their representatives.

There are two normal schools for the training of teachers,

one at Toronto, and one at Ottawa ; and it is proposed to
establish others at Kingston and London. The high schools

are divided into (1) collegiate institutes and (2) high
schools for teaching classical and English subjects, and (3)'

high schools, in which instruction may be limited chiefly to

English subjects. Of those tuere were 108 in all, including

8 collegiate institutes, in 1875, with an attendance of

8437 pupils.

The primary schools for junior pupils are styled public

schools The school population, including those between

5 and 16 years of age, was returned in 1874 as numbering

501,809. At the same date there were 4732 schools in-

full operation, with an attendance of 400, 'J84 pupils. In

all tho above schools every feature of a denominational

character is excluded. The collegiate institutes and high

schools are under the control of trustees appointed by the-

county municipalities, and their maintenance depends oiv

their share of the legislative grant and endowments, supple-

mented by the annual assessments of the city and county

municipalities. The public schools are in like mauner

supported by legislative grants, and by assessments levied

on the requisition of the school trustees in each school

section. The essential feature of the whole system is that

tho people, directly or through their representatives, have

the entire control of the schools, including the selection of

the teachers, the fixing of their salaries, and the manage-

ment of the school funds.

The one" cxccptiunal feature is the Roman Catholic

separate schools. Any Roman Catholic can require his

school-tax to be paid for the maintenance of the separate

schools of his own church , and with this fund, supplemented

from other sources, there were, m 1875, 170 separate

schools in Ontario, with an average attendance of 11,125

pupils, or of 22,073 on the school rolls. According to the

proportion of the Roman Catholic population, this is less

than a third of their children of school age. A large i;ro-

portion of the remainder attend the piibhc schools. Masters

of high schools arc required to be graduates of universities,

and to have had previous e.vperiencc in teaching. Teachera

of pubhc schools must hold a normal school or other recog-

nized certificati of qualification.

The principal features of the system of education thus

brought into cflicicnt operation have been modelled on

those of the states of New Vork and Mas.<acliu.selts, and on

the normal schools of the Irish National Board of Educa-

tion. The systems of the other Canadian provinces, with

the exception of Quebec, have been framed on this model.

In the last-named province, where the great nia.ss of the

people are Roman Catholics, the education is in the hands

of the clergy, and is avowedly carried on in connection

with the Church of Rome. But dissentient or Protestant

schools are recognized as a part of the public school system ;

and the permanency of this state of things is guaranteed

by a clause inthe Act of Confederation, which excludes it

from the interference of the general legi.slature.

General Remarks.—The position which Canada now
occupies as a Dominion formed by a confederation of self-

governing provinces, united under a central Government,

with its own governor-general, cabinet ministers, senate,

parliament, and supreme courts of law,—yet nevertheless

remaioing an integral part of the British Empire, aud
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acknowledging the sovereignty of its Queen,—is unique in

the history of nations,,and strikingly illustrates the adap-

tability of British institutions to the novel requirements of

a free people. The peculiar circumstances resulting from

the union of a colony formed under the fostering restraints

of French ecclesiastical and civil rule with one of purely

English origin, and settled in part by loyalist emigrants

from the United States, begot difficulties which were more,

and more felt a» the mother country removed from Canada
one after another of the restrictions on self-government.

It will form an interesting chapter in the history of

Britain in relation to her colonies, to note the freedom vrith

which, when those of British North America had, as it

were, attained their majority, they were left to frame a

scheme of confederation suited to their circumstances ; and
when, after free deliberation, it had been matured to the

satisfaction of those most directly interested in the results,

the Imperial -Government received it at their hands, and

the Britisli Parliament gave it . the force of law. At the

yery period when ihis novel experiment in the history of

colonization had been carried out to completion, and was

open to the test of experience, the viee-regal 'duties, were

entrusted to. the earl of Dufferin as governor-general of

Canada. In the exercise of his duties he, has visited many
portions of the Dominion ; and towards the close of an

extensive tour in the summer af 1874, he thus gave expres-

sion to the results of his observations:—"Everywhere "I

have learnt that the people are satisfied,—satisfied with

their own individual prospects, and with the prospects of

their country ; satisfied with their Government, -and the

institutions under which they prosper ; satisfied to be the

subjects of the Queen; satisfied to be members of the

British Empire. Indeed, I cannot help thinking that,

quite apart from the advantage to jnyself, my early journeys

through the provinces will have been of public benefit, as

exemplifying with what spontaneous, unconcerted unani-

mity of language, the entire Dominion has declared its faith

in itself, in its destiny, in its connection with the mother

country, and in the well-ordered freedom of a constitutional

monarchy. It is this very combination of sentiments,

which appears to me so wholesome and satisfactory. Words
cannot express what pride I feel as an Englishman in the

loyalty of Canada to England. Nevertheless I should be
the first to deplore this feeling, if it rendered Canada
disloyal to herself,—if it either dwarfed or smothered
Canadian patriotism, or generated a sickly spirit of depen-
dence. Such, however, is far from being the case. The
legislation of the Parliament of Canada, the attitude of its

statesmen, the language of its press, sufficiently show how
firmly and intelligently its people are prepared to accept
and apply the almost unlimited legislative faculties with
which it has been endowed ; while the daily growing
disposition to extinguish sectional jealousies, and to ignore
an obsolete provincialism, proves how strongly the young
heart of the confederated commonwealth has begun to throb

with the consciousness of its national existence. At this

moment not a .shilling of British money finds its way to

Canada ; the interference of the Home Government with

the domestic affairs of the Dominion has ceased ; while the

imperial relations between the two countries are regulated

by a spirit of such mutual deference, forbearance, and
moderation, as reflects the greatest credit upon the states-

men of both. Yet so far from this gift of autonomy having
brought about any divergence of aim or aspiration on either

side, every reader of our annals must be aware that the
sentiments of Canada towards Great Britain are iufini.,ely

more friendly now than in those early days when the
political intercourse of the two countries was disturbed and
oompUcated by an exc&sive and untoward tutelage ; that

never was Canada more united than at present in sympathy
of purpose, and unity of interest with the mother country,

more at one with her in social habits and tone of thought,

more proud of her claim to share in the heritage of

England's past, more ready to accept whatever obligations

may be imposed upon her by her partnership in the future

fortunes of the empire." 'd. w.)

CANAL
NAVIGABLE canals may perhaps be most conTeniently

treated under two classes, Barge or Boat Canals.

now in many cases almost superseded by railways and

Ship Canals, which, judging from the stupendous works of

this class recently executed and now in contemplation, seem

as yet far from having exhausted the important aids they

are destined to afford to navigation.

I After giving a historical notice of early canals, the

following article contains a brief notice of Barge Canals ; a

digest of general engineering principles applicable to the

construction of all canals ;. an account of Ship Canals recently

constructed ; and a notice of Ship Canals which have been

proposed and are ere long likely to be carried into execution

for facilitating ocean navigation.

Eirly his- From the writings of Herodotus, Aristotle, Pliny, and
''JT-

, other ancient historians, we learn that canals existed in

Egypt before the Christian era ; and tliere is reason to

believe that at the same early period artificial inland

navigation also existed in China. Almost nothing, however,

cave their existence has been recorded with reference to

these very early works ; but soon after the commencement

of the' Christian era canals were introduced and gradually

extended throughout Europe, particularly in Greece, Italy,

Spain, Russia, Sweden, Holland, and France.

InteotioD S. In speaking, however, of the earliest of these works, it is

not to be supposed that they resembled the modern canals

now constructed in our own and other countries. Early

as inland navigation was introduced, it was not until the

invention of canal-locks, by which boats could be transferred

from one level to another, that inland navigation became
generally applicable and useful, and it has been truly

remarked " that to us, living in an age of steam-engines and
daguerreotypes, it might appear strange that an invention

so simple in itself as the canal-lock, and founded on

properties of fluids little recondite, should have escaped

the acuteness of Egypt, Greece, and Rome."' N^^t omy,
however, had the invention escaped the notice~of the

ancients, but what is more striking, the several gradatfons

made towards the attainment of that simple but valuable

improvement appear to have been so gradual that, like

many discoveries of importance, great doubts exist as to the

person and even the nation that was the first to introduce

canal-locks. One class of -writers attributes the discovery

to the Dutch, and Messrs Telford and Nimmo, who wrote

the article "Inland Navigation" in Brewster's Edinburgh
Encydopcedia, adopt the conclusion that locks were used in

Holland nearly a century before their apphcation in Italy ;

while, on the other hand, the invention has been strongly

and not unreasonably claimed for engineers of the Italian

school, and in particular for Leonardo da Vinci, the

celebrated engineer and painter.* Without, however,

entering into a discussion of this question, which it is now
perhaps impossible to solve, we may safely state that during

' Quarlfrly Renetc, No. cilri. p 281
.• IVisi On CanaU, p. 164.
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the 14th century the introduction of locks, whether of

Dutch or Italian origin, gave a new character to inland

navigation, and laid the basis of its rapid and successful

extension. And here it may be proper to remark, that the

early canals of China and Egypt, although destitute of locks,

do not appear to have been on that account formed on a

uniformly level line, unadapted to varying heights. It is

very doubtful, indeed, if the use of locks has even yet been

introduced into China, intersected as it is by many canals

of great antiquity and extent, the imperial canal being

about 1000 miles in length. " This canal appears to have

been completed in 1289, and is said to extend for a distance

of forty days' navigation, and is provided with many sluices,

and when vesseb arrive at these sluices they are hoisted by

j
means of machinery, whatever be their size, and let down

on the other side into the water."' Nevertheless the

invention of locks was, as has been stated, a most important

step in the history of canab ; and that mode of surmounting

elevations may be said to be almost umversally adopted

throughout Europe and America. Inclined planes and

perpendicular lifts have, it is true, been employed in those

countries, as will be noticed hereafter ; but thj6 instances of

their application are undoubtedly rare.

Langufcdoc Bat Without tracing the gradual introduction of canals

UuuL from country to country, we remark at once that we find

the French at the end of the 17th century, in the reign of

Louis XIV., forming the Languedoc Canal, designed by

Riquet, between the Bay of Biscay and the Mediterranean,

a gigantic work, which was finished in 1681. It is 148

miles in length, and the summit level is 600 feet above the

gea, while the works on its line embrace upwards of one

hundred locks and fifty aqueducts, an undertaking which

is a lusting monument of the skill and enterprue of its

projectors ; and with this work as a model it seems strange

that Britain shodld not, till nearly a century after its

execution, have been engaged in vigorously following so

laudable an example. This seems the more extraordinary,

as the Romans in early times had executed works in

England, which, whatever might have been their original

use, whether for the purposes of navigation or dramage,

were ultimately, and that even at an early period, converted

into navigable canals. Of these works we particularly

specify the Caer Dyke and Foss Dyke cuts in Lincoln-

shire, which are by general consent admitted to have

been of Roman origin. The former extends from Peter-

borough to the River Witham near the city of Lincoln, a

distance of about 40 miles ; and the latter extends from

Lincoln to the River Trent, near Tprksey, a distance of

11 miles,

row Dyke. Of the Caer Dyke the name only now remains , but the

.Foss Dyke, though of Roman origin, still exists, and as it

13 the oldest British canal, the reader may be mterested to

learn the following facts as to its history. Camden in his

BrUannia states that the Foss Dyke was a cut originally

made by the Romans, probably for water supply or

drainage, and that it was deepened and rendered in some
measure navigable in the year 1121 by Henry I. In 1762

It was reported on by Smeaton and Grundy, who found

the depth at that time to be about 2 feet 8 inches.' They,

however, discouraged the idea of deepening by excavation.

They say they found " the bottom to be either a rotten

peat Mrth, or else a running sand," and that though the

deepening of the navigation is in " nature possible," yet it

" cannot be effected without removing one of the banks in

order to widen the same," which would not only turn out

expensive, but would "occasion much loss of time and profit

to the propnetor while the work is executing." Nothing

' TravtU of Marco Polo, by Col. Yvile, C.B.
* Smeaton'a ReporU, voL i, p. 56, Londoo, 1812.

followed on this report; but in 1782 Smeaton was again

called in, and deepened the navigation to 3 feet 6 inches,

not, however, by widening the canal or dredging, but by

raising the water-level 10 inches.^ From fhat period

nothing more was done to enlarge the water-way, or adapt

it to mcreased traffic. Meantime the adjoining Witham
navigation having been improved, the defects of old Fosj

became more apparent, and in 183S Mr Vignoles was

consulted, and made an elaborate^ report on alternative

schemes for mcreasing the depth to 4 and 6 feet ; nothing,

however, was done till 1840, when Messrs Stevenson

were employed to design works for assimilating the Foss

Dyke as far as practicable, both as regards width and
depth, to the navigable channel of the Witham, The
depth was found to be 3 feet 1 inches, and its breadth in

many places was insufficient to admit of two boats passing

each other, and for their convenience occasional passing

places had been provided. It was resolved to increase the

dimensions of the canal, and to repair the whole work.

Accordingly it was widened to the minimum breadth of 45

feet, and deepened to the extent of 6 feet throughout

The entrance lock communicating with the River Trent

at Torksey was renewed, and a pumping engine was erected

for supplying water from the Trent during dry seasons,

and thus that ancient canal, which is quoted by Telford

and Nimmo as " the oldest artificial canal in Britain," was
restored to a state of perfect efficiency, at a cost of £40,000,

and now forms an important connecting link between the

Trent and Witham navigations.

Notwithstanding the existence of this early work, how- Bridge,

ever, and of some others in the country, particularly the *^^
Sankey Brook navigation, opened in 1760, it cannot be

doubted that the formation of the Bridgewater Canal in

Lancashire, the Act for which was obtained in 1759, was

the commencement of British B»»ge Canal Navigation, of

which, we propose first to treat, and that Francis, duke of

Bridgewater, and Brindlcy the engineer, who were its

projectors, were the first to give a practical impulse to a

class of works which, undec the guidance mainly of Smeaton,

Wat*, Jcssop, Nimmo, Rennie, and Telford, has been very

generally adopted throughout the country, and has un-

doubtedly been o{ vast importance in promoting its com-

mercial prosperity.*

According to Mr Smiles, the barge-canals laid out by

Brindley, although not all executed by him, were fi—
The Duke's Canal, LongForJ Bridge to Euncom 24

Worslev to Manchester 10

Grand Trunk, from Wildcn Ferry to Preston Brook.... 88

Wolverhampton 46

Coventry 36

Binningbam 24

Droitwicb S

Oxford 82
Chest«i£eld 46

861

It is believed that the length of the inland boat naviga-

tions constructed in Britain exceeds 4700 miles, and the

system has been extensively carried out both in Europe

and America. Many of them were made at great cost

through hills and over valleys. The Harecastle tunnel on

the Grand Trunk Canal, made by Brindley, and afterwards

doubled by Telford, is nearly a mile and a half in length,

and the Pont-y-Cyssylte aqueduct, on the Ellesmere Canal,

over the Dee, constructed by Telford at a'cost of j£47,000,

has nineteen openings 45 feet span, and is elevated 126

' Smeaton's Reports, vol. i. p. 74, London. 1812.
* History of InUznd Namjation, particularly those oftJ.eIhJctof

Bridgewater, London, 1768 ; Hughes's ilcmmr <if Brimdley ; We»le»
Quarterly Papers, London, 1843.

s Smiles's Lives of the Engincert,
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feet above the river, the canal being carried across in a

.cast-iron trough.'

It must be obvious, that to construct a navigable channel

through a country varying in level, and affording, perhaps,

no great facilities for obtaining a supply of water, infers

high engineering skill. Vast reservoirs must in some cases

be formed for storing the water necessary to supply, during

dry seasons; the loss by lockage, leakage, and evaporation.

Feeders must be made to lead this water to the canal, hills

must be pierced by tunnels, valleys must be crossed on lofty

embankments, or spanned by spacious aqueducts, and,

above all, the whole must be conceived and laid out with

scrupulous regard to the all-important object of securing

the works against injury from an overflow of water during

floods, and a consequent inundation of the surrounding

country. Moreover, the necessity of laying out the canal

in level stretches, and surmounting elevations by means of

locks or inclined pianos, occurring at intervals, often occa-

sions much difficulty and greatly restricts the resources

of the enginser. Taking, then, all these circumstances into

consideration, and bearing in mind that canals were the

pioneers of railways, we think it may safely be affihned

that the canal engineers of former days had more serious

physical difficulties to contend with than are experienced in

carrying out the railways of modern times, if . we except

such works as the Britannia Bridge, the high-level bridge

of Newcastle, the Boxhill tunnel, and some other kindred

works. But, indeed, their meclianical diSiculties were also

greater, for the introduction of steam, and its wide-spread

application to all engineering operations, afford facilities to

the engineers of the present day which Smeaton at the

Eddystone, Stevenson at the Bell Rock, and Rennie and
Telford in their early navigation works, did not enjoy.

The distinguished merits of the engineers who practised in

the former and at the commencement of the present century,

cannot indeed be over-estimated, and had it been within the

scope of this article it would have been profitablo and
instructive, to liave described in detail some of the grand

aqueducts and other works on the lines of our canals.

For this reference is made to the articles Aqueduct,
Bridge, Tunnel, and Reservoir, all of which are more
or less applicable to the formation of canals. We shall

only therefore offer to the student the following sum-
mary of engineering principles generally applicable to all

cases.

«• •'r A canal cannot be properly worked without a supply of

"Jit''.' water calculated to last over the driest season of the year,

and in that respect, except as to the quaUty of the water,

demands all the care requisite in investigating the sources

of water for supplying towns. If there be no natural lake

in the district, available for supply and storage, the engine£r

roust select situations suitable for artificial reservoirs, and

the conditions to bo attended to in selecting their positions

are the same as those for water-works. They must com-

mand a sufficient area of drainage to supply the loss by
leakage, evaporation, and lockage, due to the length of

canal, number and size of the locks, and probable amount
of traffic. The capability of the district to afford this

supply will' depend on the area of the basin drained and the

annual amount of rainfall.' The offiets from the reservoirs

must be at such an elevation as to convey water to the

summit-lovtl of the canal. The embankments for retaining

the water must be erected on sites affording a favourable

foundation, and, if passible, in situations where an embank-
moni. of small height and length may dam up a large

ambiwt of water. It is further necessary to consider

wheli'cr the subsoil of the valley forming the reservoirs is

throughout of so retentive a nature as to prevent leakage,

and it is essential to provide, by means of waste weirs, for
the discharge of floods. The Caledonian Canal, to be
afterwards noticed, is in this respect very favourably
situated, the whole supply being obtained from natural

lochs. In other cases, such as the Union, Forth and Clyde,
Crinan, Birmingham, and other canals, it was necessary to
construct large reservoirs in which the water is stored in

winter and led in feeders to points convenient for supplying
the canal in summer. Where the canal communicates with
the sea or a tidal river, and where the natural supply is

small, as at the Foss Dyke already referred ^o, the water
is raised by pumping engines. It will readily be seen,

therefore, how important it is to reduce to a mimwnm the
loss of water due to leakage from deficient workmanship, as

well as to lockage of the traffic through the canal, and
(while on this subject) it may be stated that the up con-

sumes a greater amount of water than the doxvn traffic, for

zn.ascendfng boat on entering a lock displaces a volume
of water equal to its submerged capacity ; the water so

displaced flows into the lower reach of the canal and the

lower gates are closed, the boat is then raised, and on
passing into the higher reach of the canal its displacement
lost on entering is supplied by water withdrawn from the

higher reach. A descending boat, on the other hand, on
entering a- lock likewise displaces a volume of water' equal

to its submerged capacity, but the water in this case flows

back into the higher reach of the canal, where it is retained

when the gates are closed. Jlr Fnlton gives the consump-
tion of 25-ton boats through locks of 8 feet lift as about
163 tons of water in ascending, and 103 in descending.^

Several proposals have been made for reducing the loss of

water by side ponds to receive part of the water, but'all

such plans delay the traffic and have not come into general

use.

The barge-canals constructed in this country are between SectiocaJ

4 and 5 feet in depth. When the soil in which they were*'^"'*

made was retentive, they were formed as shown in the--^^
cross-section, fig. 1. But when the soil was porous, clay

-\V
Fio. 1.—Section in retentive soil.

puddle was introduced, as shown in fig. 2. Professor

Rankine ss^ the depth of water and sectional area of

water-way should be such as not to cause any material

L\fe of Tdjord, London, 1833.

Fia. 2.—Section in porous soiL

increase of the resistance to the motion of the boats beyond

what it would encounter in open water, and gives the

following rules as fulfilling those conditions :— ,

Least breadth at bottom = 2 x greatest breadth of boat

Least depth of water = 1 i foot + greatest draught of boat
Least area of water-way = 6 x greatest midship section of boat

In laying out a line of canal the engineer is more
restricted than in forming the route of a road or railway,

where gradients can be introduced to suit the undulating

surface of the country. A canal, on the contrary, must

foDow rigidly the bases of hills and windings of valleys,

to preserve a uniform level, accommodation being made
for the road traffic by erecting suitable "fixed" and

"movable" bridges. It is important, as already stated,'

to lay out the work in long level reaches, and to overcoms
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elevations w» cumulo by groups of locks at places where it

can be most ad\antageously done. This leads to a saving

ot attendance and expense in working the c&nal, and causes

fewer stoppages to the traffic. But to prevent waste of

water the locks must be placed sufficiently far apart, say

100 yards, or an intervening pond or increased width of

canal must be formed, so that a descending boat does not

let ofif more water than the area below will receive without

raising its surface so much as to lose the surplus water over

the waste weirs. The mode of overcoming the difference

of level between the various level reaches is, with few

eiceptions, by locks, which generally have a lift of 8

or 10 feet, though in some cases it is somewhat greater.

The dimensions of the locks ought to be regulated by the

traffic ; but they should, in order to save water, be as

nearly as possible the si^e of the craft to be passed through

them, allowing from 6 inches to a foot of extra breadth and
draught of water. The barge-canals in England have locks

about 8 feet in breadth, and from 70 to 80 feet long, and
their use in raising or lowering boats from the different

reaches is so well known as not to require explanation ; and
for details as to the construction of the masonry of the

chamber and walls, and the timber and iron work of the

gates and sluices, reference is made to "Rankine's Eiujineer-

ing." The water is generally admitted into and flows from
each lock by sluices formed in the gates, and the passage

of a boat occupies from three to six minutes, depending on
the lift. Sir William Cubitt, on th.e Severn navigation,

introduced the water through a culvert parallel to the side

wall of the lock, and opening in the centre by means of a
tunnel, which admits of 16,000 cubic feet of water flowing

into or out of the lock in 1 } minute ; and in little more
than that time loaded vessels can be passed through.'

Inclined planes and perpendicular lifts, which have the

advantage of saving water, were adopted so long ago as

1789 on the Ketling Canal in Shropshire, and afterwards

on the duke of Bridgewater's canal. Mr Douglas of New
York constructed the Morris Canal in the United States

with 23 inclined planes, having gradients of about 1 in 10,

with an average Uft of 5B feet. The boats weighed, when
loaded, 50 tons, and after being grounded on a carriage,

were raised by water-power up the inclines with great case

and expedition. The length of the Morris Canal, between
the rivers Hudson and Delaware, is 101 miles, and the

whole rise and fall is 1557 feet, of which 223 were overcome
by locks, and the remaining 1334 by inclined planes.^

When first describing this work the author stated that the

principal objection to the inclined planes for moving boats

was the injury they were apt to sustain in supporting great

weights while resting on the cradle. A slimly-built canal

boat, 80 feet long, and loaded with 30 tons, could not be
grounded on a smooth sitrfaco without straining her timbers,

but this objection has to some extent been overcome on an
inclined plane constructed by Mr Leslie and Mr Bateman
on the Monkland Canal, where &ie boats are not wholly
grounded on the carriage, but are transported in a caisson

of boiler-plate containing 2 feet of water, and are thus
water-borne. This inclined plane is wrought by two high-

pressure steam-engines of 25 horse-power each. The
lieight is 96 feet, and the gradient 1 in 10. The maximum
weight raised is 80 tons, and the transit takes about ten
minutes. The average number of boats passing over the

incline is about 7600 per annum. Mr Green introduced

on the Great Western Canal a perpendicular lift of 46 feet.

Sir W. Cubitt also introduced three inchned planes, having
gradients of 1 in 8, on the Chard Canal, Somersetshire.

' Hinuta qf Pnceedinga of Irutitutum of Ciml Bngincars, vol. t.

p. 310.
' Stevenson's S^-'Irh of Civil Knyintering in Nartii Anerica,

LoD<itju, John WtiJilD.
,

4—29

One of these inclines OTfrcomes a rise of SC ftxt ; and thej
are said to a.jt vary satiaiactoriiy.-'

An essential adjnuct to a canal is a sufficient number of Waste
waste-weirs to discharge surplus water accumulating during

""''^

floods, which, if not provided with an exit, may overflow,
the tow-path, and cause a breach in the banks, stoppage of
the traffic, and damage to adjoining lands. The numbeei
and positions of these waste-weirs mus', depend on tha
nature of the country through which the canal passes.;

Wherever the canal crosses a stream a waste-weir should be
formed in the aqueduct; but independently of this tha
engineer must consider at what points large influxes of
water may be apprehended, and must at such places not
only form waste-weirs of sufficient size to carry off. the
surplus, but form artificial courses for its discharge into the
nearest streams. These waste-weirs are placed at the top
water-level of the canal, so that when a flood occurs tha
water flows over them and thus reheves the banks. Tl»e

want of these has occasioned overflows of canal banks,
attended with very serious injury to the works, ar.d

lengthened suspension of the traffic ; and attention to tl ?

particolar part of canal construction is of essential

importance.

Stop-gates are necessary at short intervals of a few miles

for the purpose of dividing the canaJ into isolated reache-i,

BO that in the event of a breac^i the gates may be shut, and
the discharge of water confined to the small reach inter-

cepted between two of them, instead of extending through-
out the whole line of canal. In broad canals these stop-

gates may be formed like tie gatfs of locks, two pairs of gates

being made to shut in opposite directions. In Small works
they may be made of thick planks slipped into grooves

formed at the narrow points of the canal under road bridges,

or at contractions made at intermediate po'nts to receiva

them. Self-acting stop-gates have been tried, but their

success has not been such as to lead to their general

introduction. When repairs have to be made stopgat'.'a

allow of the water being run off from a short reach, and
afterwards Restored with comparatively little interruption to

the traffic. Their value in obviating serious accidents has

been well exemplified in the author's own experience. The
water during a flood flowed over the towing-path of tha

Union Canal connecting Edinburgh and Glasgow, and the

uncontrolled cirrrent carried away the embankment and the

soil on which it rested to the depth of 80 feet, as measured
from the top water-level. The stop-gates were promptly

applied, and the discharge confined to a short reach of a

few miles, otherwise tha injury (which was, even in its

modified form, very considerable) would have been enor-

mous, not only to the canal works but to the adjoining

lands.

For the purpose of draining ofl" the water to admit oi ij^^.i^
repairs after the stop-gates have been closed, it is proper ti

introduce, at convenient situations, a series of exits calli i

" offlcts," which are pipes placed at the level of the bottom

of the canal, and fitted with valves which can be opened

when required. These offlets are generally formed at

aqueducts or bridges crossing rivers, where the contents of

the canal can be run off into the bed of the stream, the

stop-gates on both sides being closed so as to isolate tlie

part of the canal from which the water is withdrawn.

In executing the work, provision must be made for th«

proper drainage of the tow-path, which should be made
highest at the side next the canal, and sloped with a gentle

inclination towards the outside. The drainage of the tow-

path should be carried to a sky drain, and at intervals

passed below it into the canal, as shown in fig 3.

• MinuUs of PToceeding! ff Ir.stilution^nf Civil Enginecn.'^'iX. Kh,
p. 205.
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p o:;|nr Ths viivservation of the banks at the water-line is abo a

.>! imi.lf- mattei of importance. "Pitching" with stones and " facing

"

with brushwood are employed, and in the author's experience

the latter, if well ixecuted. forms an economical and effectual

prote'"tion.

Fia. 3.— Showinj; Drainage of Tow-path.

In forming the alveus or bed of the canal care must be

taken, especially on embankments, and even in cuttings

where the soil is porous, to provide against leakage by
using puddle, as shown as fig 2. An all-important matter,

as affecting the consti-uction of the works, is the possibility

of getting clay m the district, or such other soil as may be

worked into puddle, on the good quality of which the sta-

bility of the reseri'oir embankments and the imperviousaess

of the beds and banks of the canal mainly depend.

These are the only pomts of general application, in the

construction of canals, to which reference can here 'be

made ; and in applying them to each case the engmeer

must be guided, first, by theoretical knowledge, to be

acquired by a careful study of his profession ; and, secondly,

by that knowledge which can be gauied only by expe-

rience.

»(ode of Not a little has been written on the best mode of con-
ionducting ducting traffic on ianals, and the reader who wishes to

i"^"" study the subject fully is referred to the observations made
by Mr Walker and Mr George Rennie in tie Transactions

of the Royal Society and of the Institution of Civil Engi-

neers, 'nd especially to the valuable researches on hydro-

dynamics by Mr J. Scott Russell in the Transactions of the

Royal Society of Edinburgh. Mr Russell while experi-

menting on propelling boats at high speeds found that the

primary wave of displacement produced by the motion of

a boat moves with a velocity due to the depth of water in

the canal, being the velocity that is due to gravity acting

through a height equal to the depth of the centre of gravity

of the cross'section of the channel below the surface of the

fluid. The velocity is in no degree dependent on the form

or velocity of the.body which generates it, or on the breadth

of the canal. A wave that had a velocity of 8 miles an

hour was traced to a point where the channel became
deeper, and its velocity was suddenly accelerated , the

channel became alternately narrower and wider without

producing any sensible c2)ect, but when the wave once more

reached that part of the channel which was of the onginal

depth it resumed its onginal velocity. A fact of great

.pr.actical value was established, that a boat, if raised by a

sudden effort to the top of a primary wave, could be drawn
along at 10 tnilea an hour with less fatigue to the horses

than if drawn at the rate of 6 miles, while the waste was

less severe on the Imnks of the canal. These investigations

^rere made before the general establishmontof railways, when
Bwift canal travelling seemed a desirable attainment. But
though boats propelled at high speed on canals have given

place to railway carnages, yet the canal traffic at slow speeds

must be conducted, and the cheapest means of effecting

the " haulage" with the least danger to the banks is still

(in important inquiry, .and has -mthin the last few years

itiTordod matter for some highly iciteresting papers and
"latements m the Proceedings of the Institution of Civil

Engineers. These are communications on the employment
of steam-power on the Gloucester and Berkeley Canal, by

G. W. B. Clegram ;' on the Grand Canal, Ireland, by Mr
Healy ;2 on the Forth and Clyde, by Mr J. Milne f and on
the Aire and Calder, by Mr \V. PL Bartholomew,* to all

which reference is made.

One great objection to high speeds on cifnalt is the

wasting of the banks by the displacement produced in

propelling the vessel through the water. The wasting,

indeed, takes place even with very low speeds, and as a

matter of canal engineering it is necessary to notice it. To
give an instance of the effect on the large scale:—Mr Ure
says that the river steamers on the Clyde, going at a speed

of 8 to 9 miles per hour, produce a swell which commences

to rise when the vessel is " 2 or 3 miles off,"—a circumstance

which was first noticed by Mr J. Scott RuSsell in 1837.

The swell gradually increases as the steamer approaches,

and at last becoming a wave of translation, it breaks on

the river walls nearly abreast of the vessel, following her

on her course along the river, as a violent breaking wave,

measuring 8 or 10 feet from the hollow in the channel to

the crest on the wall. A coating of heavy whinstone rock,

from 2 to 3 feet thick, extending from low to high water-

mark IS found necessary to enable the banks to withstand

It Mr Ure also found that the action of passing steamers,

though ver>' destructive to the banks, was useful in stirring

up the mud from the bottom, which was carried off by the

currents. to an extent which he estimates to be from 20 to

25 per cent, of the whole quantity dredged from one

particular part of the river where he carefully measured it.

It will at once be apparent, that however inconvenient these

wasting waves may be in a river, the waves in a canal,

though smaller, are nevertheless a source of greater anxiety,

acting as they do in a narrow artificial channel, formed at

some places on high embankments, the failure of which

would be attended with serious consequences.

The wasting on canals where the traffic is conductea at a

moderate speed is found to extend not more than 18 inches

to 2 feet, that is 1 foot above and below the water-line, and

Mr Clegram states that he has found on the Gloucester

Canal that a facing of stone filled- into a recess cut in the

banks formed a complete protection. Brushwood, as already

noticed, is also an effectual remedy.

What has recently led to the consideration of Ihe best S!««tn-

means of protecting the banks of canals is the substitution tcmng..

of steam for horse power in working the traffic, which has

been entirely successful. The first attempt at using steam--

power on canals was made on the Forth and Clyde Canal

with Symington's boat, in 1789. Various experiments were

made to introduce tugs, but these were ultimately abandoned

in favour of steam-lighters, which now in great numbers
navigate the canal, and make passages to Leilh, Greenock,

and other trading ports on the Firths of Forth and Clyde.

This system, however, would not suit the trade of the steam-

Gloucester Canal, which is chiefly frequented by sea-borne tow-inp on

vessels, and steam-towing has been introduced on that Gloucwiet

navigation. The following extracts from Mr Clegram's

paper ^ seem generally applicable to all navigations where

towing IS to be adopted. He says the ship canal leads from

the Severn at Gloucester to the Severn at Sharpness Point

It IS IGi miles in length, and has a depth varying from 18

to 1 8 feet 6 inches, navigable by vessels of 700 tons register.

Pnor to the year 1860 all sea-going vessels passing through

were towed by horsp.s, the number of horses being regulated

by a scale varying from 1 horse for a vessel of 40 tons to

9 horses for a vessel of 420 tons. The cost of this amounted

generally to aboirt one farthing per ton per mile on th

' itinvttt oj Proceedings o/'hstUvtion of CivU EmjineeTf, \

Ti. p. 1. ' Jiid., p. 6. ' Ih-i.. p. 10-irri. p. 1.

< rwl.. p. 25. Ihid , p. 1.
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register tonnage of the vessel. The speed varied from one

mile to three miles per hour, accopding to the size of the vessel

and the state of the weather.

In 18G0 steam-tugs were placed upon the canal to do this

work. They are iron boats, 65 feet long, 12 feet beam, and

draw 6 feet 3 inches of water, fitted with high-pressure

engines; the diameters of the cylinders are 20 inches, stroke

of 18 inches, pressure of the steam 32 lb on the inch, and

the cost of each i!3000. Nearly the whole of the sea-going

craft are now towed by these tugs. The vessds range from

30 tons up to 700 tons register, with a draught of water

from 6 to IG feet. They are towed cither singly or in a

team, according to circumstances. Sometimes as many as

thirteen loaded vessels of from 50 to 100 tons register have

been towed by one tug at the rate of 3 to 3| miles an hour.

The heaviest load drawn by any one tug has been 1G90 tons

of goods in three vessels. Their draught of water varied from

14 feet 6 indies to 15 feet 6 inches, and they were taken

the whole length of the canal at the speed of 2 miles an

hour. The smaller vessels are towed at a speed of 4 miles

an hour, to which as a rule they are restricted.

The employment of steam for towing has been found

very advantageous. The vessels rub less against the banks,

the power being right ahead, and not on one side as with

horses. The wear on the ropes used in tracking is reduced,

the speed is increased, and vessels can be moved along the

canal in weather which would have prevented horses doing

the work. With a strong wind athwart the canal vessels

cannot be tracked in train ; they must then be taken singly,

or at most two at a time. \Vhcn vessels are towed in train,

as a rule the largest and heaviest draughted arc placed first,

and the hawser leading from the first vessel to the tug is

taken from each side of the bow. With this arrangement,

and a skilful management of the tug, the vessels can be

keptfairly in the line of the canal.

The only disadvantage of this system, on a canal the sides

of which are unprotected, is the additional wear caused by
the run of water between the sides of the large vesseb and

the banks. Such vessels occupy a large part of the sectional

area of the canal, and being taken along at a much greater

speed than they were by horses the wash of water is more
prejudicial. When the vessels or trains of vessels are heavy,

and the tugs are working up to their full power and speed,

the water thrown back by the action of the screw ag.iinst

the bow of the first vessel is thrown off by it to the banks

on either side, and is the cause of considerable wash. This

has been attempted to bo remedied by placing the first

vessel farther back from the tug; but in practice it is

found that a distance of '40 to 50 feet is the farthest

separation that can bo allowed without sacrificing that hold

between the two which prevents the vessel sheering from

side to side. The first vessel being kept steadily in her

course, the others follow withoiit much difficulty.

The employment of tugs has atTorded an unexpected
facility for cleansing the canal from deposit of mud.
Formerly it was difficult to remove this deposit from the

slopes of the banks on which it coUected, sometimes in-

conveniently contracting the capacity of the canal. Since

the vessels have been moved at greater speed and in traim
this deposit has been entirely removed from the slopes to

the bottom of the canal, whence it can readily be taken out

by the dredger.

But though all efforts to improve barge-canals can never

bring them- to compete with railways in the quick con-

veyance of passengers, it is surprising to find in how many
places they stiU command an enormous traffic in goods and
minerals, and thus act r.s a valuable relief to overburdened
railways. This is specially the case iu the manufacturing
districts of England, where the Birmingham Grand Junction
and other cai;al8 aeem l<> carry on as brisk a trade as tl'-^"

did in days gone by when they had no comDelitors bat the

stage coach and the carrier's van.

These remarks, however, as to railway competition Clo Slip

not apply to Ship-canals, which, undisturbed by competbg "anls.

schemes, retain all the monopoly they ever possessed ; and

indeed, in the recent construction of the Suez and New
Amsterdam canals, they have acquired an importance before

unclaimed for works of that class—an importance which

entitles them to the highest consideration in any engineering

treatise ; for, apart from their structural interest to the

engineer, their usefulne.ss in affording a short and sheltered

passage for sea-borno vessels has long been acknowledged

and can hardly be over-estimated.

The Langucdoc Canal already mentioned, by a short

passage of 148 miles, saves a sea voyage of upwards of 2000

miles through the Straits of Gibraltar. By the Forth and

Clyde Canal sea-borne vessels, not exceeding 81 feet

draught of water, can pass from opposite coasts of Scotland,

through the heart of the country, by 35 miles of inland

navigation and avoid the dangers of the Pentland Firth

;

the Crinan Canal substitutes a short inland route of 9
,

miles for a sea voyage round the Mull of Kintyre of about

70 miles ; and the la^t great canal between Suez and

Alexandria saves vessels a tedious voyage of 3750 miles

on their route to India.

To most of the early ship canals that have been executed,

the principles of construction already stated are generally

appUcable—the depth of water and dimensions of the

locks and all other works being increased to suit the larger

size of craft which use them, and therefore further notice

of such details is not required. But having still to

illustrate the larger class of works, we proceed to describe

some of the. largest of the ship-canals already constructed

and projected, and in doing ao, we shall consider ship-

canals under the following three classes :

—

/'irsl, Canals which on their route from sea to seaThr'c

traverse high districts, surmounting the elevation by locks claeou of

suppbcd by natural lakes or artificial reservoirs, such as the ' P'^*""

Languedoc in France, or the Caledonian Canal in Scotland

;

SeconJ, Canals in low-lying districts, which are carried on

a uniform water-level from end to end, and are defended

against the inroad of the sea at high water by double acting

locks, which also retain the canal water at low tide, such

as the canals of Holland and other low countries

;

Third, Canals, of which the Suez is the only example

yet made, without locks at either end, and communicating

freely with the sea, from which it derives its water supply.

The Caledonian Canal in Scotland is as good a specimen Cal.-donio-

of works of the first class as can be selected. CmaL

In 1773 James Watt was employed'to survey the country

between the Beauly at Inverness and Loch Eil at the mouth

of the river Lochy, a distance of about 60 miles, with the

\-iew of forming a ship canal between the two seas, to save

about 400 miles of coasting voyage by the North of Scotland

through the stormy Pentland Firth. The district referred to,

called the " Great Caledonian Glen," as will be seen from

Plate XXX VI. , embraces a chain of fresh-water hikes, which,

in connection with the surrounding glens, have afforded an

interesting field for the speculations of the geologist; and

no doubt the first conception of a canal through the district

owed its origin to the apparent facilities for ' inland

navigation wldch the lakes afforded.^ In 1801 Telford

was employed by Government to report, and the ultimate

result of that report was the construction of the canal,

which was opened in 1823.

The summit-level is at Laggan, between Loch Oich and

Loch Lochy, whence the drainage flows to the Eastern and

Western seas.

» /H/i ef Tel/ord : Caledonian Cwsil.
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The district which discharges iuto the eastern outlet

comprehends an area of about 700 square miles, chiefly of

high mountainous country, intersected by streams and

lakes, which discharge themselves into Loch Oich, Loch

Ness, and Loch Doughfour, and thence are conveyed into

the Moray Firth by the River Ness. Loch Oich, the

Gummitrlevel of the canal, has an area of about 2 square

miles, and the present standard level of its surface is under-

stood to be 102 feet above the level of mean high water

of neap tides in Beauly Firth. It receives the drainage of

Loch Quoich. and Loch Garry. The waters of Loch Oich

are discharged through the Kiver Oich into Loch Ness,

which i.s about 24 miles in length, and has an area of

about 30 square miles. Loch Ness receives the waters of

the Tarff, the Foyers, and Glenmoriston, and the drainage

of numerous other streams and lakes of less note. It

discharges its waters through a comparatively narrow neck,

called Bona Passage, into the small loch of Doughfour,

whence they find an exit to the Beauly and Moray Firths

by the River Ness, on which the town and harbour of

Inverness are situated.

The drainage of the western district of the country,

I including Loch Arkegg, finds its way into Loch Lochy,

which is about 10 miles long, and thence by the River

Lochy to the Western Sea at Loch Eil.

t.
The two locks in Loch Beauly at the northern entrance

to the canal are each 170 feet long, 40 feet wide, and have

a lift of about 8 feet. At Muirtown, a little further on,

are four locks of 170 feet in length and 40 feet in width,

having a rise of 32 feet, raising the canal to the level of

Loch Ness, which it enters at Bona. The works westward

of Loch Ness are an artificial canal with seven locks com-

municating with Loch Oich. Between Lochs Oich and
Lochy are two locks ; at the south end of Loch Lochy is a

regulating lock, and the canal is carried from this point on

the level of Loch Lochy to Banavie, where it descends 64

feet by eight connected locks, forming what is called in the

country " Neptune's Staircase ;" finally at Corpach the canal

descends by two locks to the level of Loch Eil.

Of the whole distance, about 37^ miles are natural lake

navigation, and the remaining 23 are artificial or canal

navigation. The canals were made 120 feet m width at

top-water level, 50 feet at bottom, and 20 feet in depth.

In the course of inquiries as to the state of the canal, under

B remit " from the Admiralty, the author found that the

shallows at Loch Oich and the cutting at the summit level

originally contemplated had not been carried to the full

depth, and an additional depth had been gained at that

place by raising the level of Loch Oich ; but still he was led

to the conclusion that the standard depth of the canal

cannot be regarded as more than 18 feet, giving access to

vessels of 160 feet in length, 38 feet beam, and 17 feet

draught of water.'

In carrying out this remarkable work Telford had to deal

with difficulties of no ordinary kind, in rendering available

rugged Highland lakes, and surmounting the summit-level

of the glen. The work, which cost about one million

sterling, is a noble monument of his engineering skill.

Cv.^tt. of The canals of Holland are specimens of the secor.d class

N;uii of works to which reference has been made, and of these a
UuUauO.

, ygry remarkable one is the North Holland Canal, completed
in 1825. It was designed by M. Blanken, who, instead of

the high rugged Highland g'ens of Scotland, had to deal with

the proverbial lowncss of the country, and to protect his

works not from the assaults of mountain torrents but from
encroachments of the waves, for there vessels are locked
doxcn from the sea into the canal. It extends from

' R»jv" on Oit Catnlonian Canal to the Admirally, 1849, by James
Viktt\ R S.. ioJ r>RH.I Slcrcnson C E.

Amsterdam to the Helder, is 60 miles in length, and ia

formed of the crois-section shown in fig. 4. It enables

vessels trading from Amsterdam to avoid the islands and
sandbanks of the dangerous Zuider Zee, the passage through

which in former times often occupied as many weeks as the

transit through the canal now occupies hours.

Flo. 4.—Cross-section of North HoUand Canal.

But the North Holland Canal, which has long proved so Ahmict-

useful to the commerce of the district, is destined soon to ''"^ tir-

be superseded by the new Amsterdam Canal, a work of

great magnitude, which it is proposed to describe as aa
illustration of ship-canals of the second class, from details

furnished by Mr J. C. Hawkshaw, C.E.

The rapid increase in the trade of the ports to the south-

ward and eastward of the Helder, efiected by the construc-

tion of railways throughout Europe, rendered it imperative

for the merchants of Amsterdam to provide better co.oi-

munieation with the North Sea than that afforded by the

North Holland ship canal already noticed, or sufi"er its

trade to pass to other ports more favourably sifuafed for

over-sea traflSc.

In 1865 a company was formed for the purpose of con^
structing a canal from Amsterdam, in nearly a direct line,

to the North Sea, through Lake Y and Wyker Meer, a dis-

tance of 16^ miles. Sir John Hawkshaw and Mr Dirks
were appointed the engineers to carry out the work, a plaa
and section of which are given in Plate XXXVI.

The harbour in which the canal terminates in the North
Sea is formed by two piers built of concrete blocks foundnl
on a deposit of rough basalt. The piers are each 50C^
feet in length, and enclose an area of about 260 acrea.

About 140 acres of this area are to be dredged to a depth
of 26J feet, the remainder is to be left at the present depth
for the accommodation of small craft and fishing-boats.

From its commencement at the harbour the canal passes-

by a deep cutting through a broad belt of sandhills which
protect the whole of this part of the coast of "Holland from
the inroads of the sea. The cross-seetiop of the canal at
this place is shown in fig. 5. This cuttf'.g is about 3 mites

Fio. 5.—Cross-section of Amsterdam Canal.

in length ; the greatest depth cf cutting from the surface to

the bottom of the canal is 78 feet, and the amount of earth-

work excavated is 6,213,000 cubic yards. On emerging from

,

the sand-hills the canal passes by the village of Velsen, in the.

neighbourhood of which it is crossed by the .ailway from'

Haarlem to the Helder, and there enters the Wyker Meer,

a large tract of tide-covered land. After traversing the

Wyker Meer it passes by a cutting of 327,000 cubic yards

through the promontory called Buitenhuizen, which sepa-

rates that Meer from Lake V, another large tide-covered

area. The rest of its course lies through Lake Y as far as-

.Amsterdam.

There are two sets of locks, one set at each end. The
North Sea locks are at a distance of about three-quarters of

a mile from the North Sea harbour. These locks, as shown
in fig. 6, have three passages. The central or main one is

60 feet wide and 390 feet long, ^nd will be furnisheu with

two pairs of gates at each end, pointmg in opposite direo-
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tions, and one pair in the centre. The northernmost side

passage for barges is 30 feet long and 34 feet wide, with

three pairs of gates ; that to the south is 227 feet in

length and 40 feet wide, with five pairs of gates.

Fia 6.—Plan of Locks on Amstenlam CauaL

In constructing the canal.which is (1 876) now far advanced

towards completion, the cuttings were first begun. The
material proceeding from these cuttings was deposited so as

to form two banks 443 feet apart, through the lakes on

each side of the main canal, as shown by the hard Imes on

the plan, and also to form the banks of the branch canals

on either side. The total length of these banks is 3S i

miles. The nucleus of the bank is formed of sand with a

coating of clay, and protected during its progress with

fascines ; and when the banks are far enough advanced, the

deep channel for the canal is excavated by dredging. The
cross-section of the canal and banks though these meers or

lakes is shown in fig. 7.

Fig. 7.

The formation of the banks through the Wyker Meer
and Lake Y will enable about 12,000 acres of the area, as

jhowTi on the plan, which is now occupied by these lakes,

to be reclaimed. For the purpose of this reclamation, and
also to provide for the drainage of the. land on the margin

of the lakes, including a large portion of what was formerly

Haarlem Meer, pumps are provided by the company at

varioiLs points on the main and branch canals. The Canal

Company are bound to keep the surface-water of the caoal

about 1 foot 7 inches helow average high-water level. In

order to insure this level being maintained, three large

pumps have been erected in connection with the locks

hereafter to be described, on the dam between Amstenlam
and the Zuider Zee. They consist of throe Appold pumps,

the largest of the kind yet made, the fans being 8 feet in

diameter. Each pump is worked by a separate engine of

90 nominal horae-power. The maximum lift is 9 feet 9

inches, at which the three pumps are capable of discharging

1950 tons a minute; with the ordinary working lift of 3

J

ieet they will discharge 2700 tons a minute.

Lake Y extends about 4j miles to the eastward of

Amsterdam ; and here it was necessary to form a dam with

locks for the passage of vessels. The dam crosses Lake Y
at a point about 2 miles to the eastward of Amsterdam,
where it is contracted to 4265 feet in width. As it was
necessary to construct these locks before completing the

dam across Lake Y, a circular cofferdam 590 feet in

diameter, consisting, of ^wo rows of piles 49 foet long, was
constru?ted in the tideway, and within this dam the locks

«ere built, Those locks have three main passages, each

with five pairs of gates, and one smaller passage with thre»

pairs of gates, arranged much in the same manner as the

North Sea locks in fig. 6. The whole of the masonry and

brickwork for these locks and sluiceways was fomided oij

bearing-piles, upwards of 10,000 in number. The bottom

where the cofferdam was placed consisted of mud, and some

difficulty was experienced in maintaining it till the work

was completed. The dam across -Lake Y, as shown in

section, fig. 8, consists of clay and sand, placed on and

Fio. 8.—Section of Dam across Lake Y.

protected at the sides by large masses of wicker-work, which

IS afterwards covered with basalt in the manner usually

adopted in Holland.

All the lock gates at both ends of the canal pointing

seawards -are of malleable iron; the gates pointing in-

wards towards the canal are of wood. The necessity,

for drainage purposes, of maintaining the surface water

of the canal at the prescribed low level calls for a suffi-

cient barrier being provided against the sea at both ends,

as the sea-level will not unfrequently, at high water, bo

several feet above the level of the canaL This necessity,

as well as the difference of level and periods of high watei

in the Zuider Zee and the North Sea, required a totally

different design from the Suez Canal, to be afterward;,

described. The contract sum for the execution of the

Amsterdam Canal is £2,250,000, and it is expected that it

will be ready for traffic in 1877.

Of the third class of works there is, as yet, only a single

example in the Suez Canal, one of the most remarkable

engineering works of modem times ; but though it is called

a omal, it bears little resemblance to the works we have

described under that name, for it has neither locks, pates,

reservoirs, or pumping engines, nor has it, indeed, anything

in common with canals, except that it affords a short route

for sea-bonie shijiS. It is in fact, correctly speaking, an

artificial strait or arm of the sea, connecting the Medi-

terranean and the Red Sea, from both of which it derives

its water-3upi)ly , and the fact that the two seas are nearly

on the same level, and the rise of tide very small, allowed

this construction to be adopted.

The idea of formmg tbis connecting link between sea

and sea is of very ancient origin, and its author is unknown.

It 13 understood, however, that a water communication for

small vc-sseb between the two seas was formed as early

as 600 years before the Christian era, and existed for a

penod of about 1400 years, after which it was allowed

to full into disuse. Baron De Tott in his Mermoirt

of the Turks and Tartars} vmtlcn m 1785, after giving

quotations from the histonan Diodorus as to the existence

of certain portions of the early work, and its having been

abandoned m consequence of the supposed difference ot

level between the two seas, and threatened inundation ol

Egypt, says there still exist those early traces of work
" qu'un leger travail rendrait navigable sans y employer

d'^cluses et sans menacer I'fegypte d'inondations." Do
Tott's opinion expressed in 1785 has certainly been carried,

out, but on a scale and at an expenditure of labour and

money far beyond the conception of the French diplomatist,

The idea of restoring this ancient communication on a

' Mimmra du Baron de Tott, tur la Turu et lea Tartara, Aisstep

dam, 1785, vol. ii. p. 271.
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scale suited to modem times is undersiuod to be due to

Napoleon I. who, about the close of the last century,

obtained a report from M. Lepire, a French engineer, which

however was followed by no result, and it remained for M.

de Lesseps, in the present day, to realize what were thought

the dreams of commercial speculators, by carrying out the

long-desired passage between the two seas. But the post^

ponement of the scheme unquestionably favoured the

chances of its commercial success, for had the canal been

completed even a few years earlier, comparatively few
vessels would have been found to take advantage of it.

Masters of sailing-vessels would not from choice have navi-

gated the Mediterranean and encountered the passage

through the canal and the tedious and difficult voyage of

the Red Sea. They would undoubtedly have preferred to

round the free seaway of the Cape of Good Hope, with all

its ocean dangers and excitements, to threading their way
through such an inland passage, involving risks of rocks

and shoals, protracted calms and contrary winds. But the

introduction of ocean-going screw-steamers was an entirely

new feature in navigation. Being independent of wind for

their propulsion, and being adnoirably fitted for navigating

narrow straits and passages, their rapid and general adoption

by all the leading shipping firms in the world afforded not

only a plea, but a necessity for the short communication by
the Mediterranean and Red Sea. It was indeed a great

achievement to reduce the distance between_Western Europe
and India from 11,379 to 7628 mileSj equal, according to

Admiral Richards and Colonel Clwke, R.E., to a saving

of thirty-six days on the voyage ; and this is the great

result effected by cutting the Suez Canal between the

Mediterranean and the Red Sea.

Msi Bateman, C.E., who visited the canal as the repre-

sentative of the Royal Society, communicated to that body
a description of the works, in which he gives the following

account of the early negotiations of M. Ferdinand Xiesseps,

who has the credit of having brought the work to a success-

ful issue : '

—

"The project" of M. Ferdinand Lesseps '"was to cut a
great canal on the level of the two seas, by the nearest and
most practicable route, which lay along the valley or

depression containing Lake Menzaleh, Lake BaUah, Lake
Timsah, and the Bitter Lakes, The characttr of this route

was described in. 1830 by General Chesney, H.A., who
examined and drew up a report on the country between
the Mediterranean and the Red Sea. At that time a
difference of 30 feet between the two seas was still assumed,
and all proposals for canals were laid out on that assump-
tion. General Chesney summed up his report by stating,—'As to the executive part there is but one opinion ; there
are no serious difficulties ; not a single mountain intervenes,

scarcely what deserves to be called a hillock ; and in a
country where labour can be had without limit, and at a
rate infinitely below that of any other part of the world,
the expense would be a moderate one for a single nation,

and scarcely worth dividing among the great kingdoms of

Europe, who would all be benefited by the measure.'
" M. Lesseps was well advised therefore in the route he

selected, and (assuming the possibility of keeping open the
canal) in the character of the project he proposed.
"From 1849 to 1854 he was occupied in maturing his

project. In . the latter year Mahomet S.oid Pasha became
yjceroy of Egpyt, and sent at once for M. Lesseps to
TOnsider with him the propriety of carrying out the work.
Tho result of this interview was, that on the 30th of
'November a commission was signed at Cairo, charging M.
I.psseps to constitute a eompany named ' The Universal
Pucz Canal Company.' In the following year, 1855, M.

' ^^uccidings qf the Roi/atSociety, 1870, y. 131!.

Lesseps, acting for the Viceroy, invited a number ol

gentlemen, eminent as direictors of public works, as engi-

neers, and distinguished in other ways, to form an Inter-)

national Commission for the purpose of considering and
reporting on the practicability of the scheme.

"The Commission met in Egypt in December 1855 and
January 1856, and made a careful examination of the

harbours in the two seas, and of the intervening desert, and
arrived at the conclusion that a ship canal was practicable

between the Gulf of Pelusium in the Mediterranean and
the Red Sea near Suez. They differed, however, as to the

mode in which such a canal should be constructed. The
three English engineering members of the Commission
were of opinion that a ship canal, having its surface raised

25 feet above the sea-level, and communicating with the»

Bay of Pelusium at one end and the Red Sea at the other,

by means of locks, and supplied with water from the Nde,
was the best mode of construction. The foreign members,
on the contrar)', held that a canal having its bottom 27 feet

below sea-level, £f-om sea to sea, without any lock, and with

harbours at each end, was the best system,— the harbDuis

to be formed by piers and dredging out to deep water.
" The Conmiission met at Paris in June 1856, when the

views of the English engineers were rejected, and the report

to the Viceroy recommended the system wldch has since

been carried out.

" Two years from the date of this report were spent in

conferences and preliminary st^ps before M. -Lesseps

obtained the necessary funds for c&rrjang out the works.

About half the capital was subscribed on the Continent, by
far the larger portion being taken in France, and the other

half was found by the Viceroy. Further time was
necessarily lost in preparation, and it was not till ne.ij the

close of 18C0 that the work was actually commenced.
" The original concession granted extraordinary privileges

to the Company. It included or contemplated the forma-

tion of a ' sweet water* canal for the use of the workmen
engaged, and the Company were to become proprietors of

all the land which could be irrigated by means of this canal.

One of the conditions of the concession also was that the

Viceroy should procure forced labour for the execution of

the work, end soon after the commencement of opera' ;ous,

and for some time, the number of workmen eo engaged
amounted to from 25,000 to 30,000. The work "thus
commenced steadily proceeded until 1862. when the late.

Viceroy, during his visit to this country at the time of the

International Exhibition, requested Sir John Hawkshaw
to visit the canal and report on the condition of the works
and the practicability of its being successfully completed

and maintained. His Highness's instruction? were that

Sir John Hawkshaw should make an examination of the

works quite independently of the French company and
their engineers, and report the results at which he arrived."

We quote these results as given in Sir John Hswkshaw's
report, because they show the nature of the difficulties that

had been raised and the soundness of the advice which Sir

John gave—advice which undoubtedly greatly contributed

to the successful completion of the work.

Tho following are given by Sir John as the objiections to

the work :

—

" 1. Tliat the cunal will become a stagnniit ditch.
" 2. That the canal will silt up, or that the moving ttnds of tlie

Desert will till it up.
*' 3. Ttiat the Bitter Lakes throngb nhicb Uia canal is t/i pus

will ha tilled up with salt
" 4. That the navigatiou of the Red Sea is dangerons and diffi-

cult.

"6. That shipping will not approach Port Said, because of th»

JLHioultiea that wtII be met with, and tho danger of that port on a

lee ahore.
"6. That it will be diflicuU, if not impracticable, to keep opes

the MeJitciTanean entrance to the canal."
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Raving nnalyaed each of these ohjections, and fully weighed the

ai-gumenta en which they were based, he came to the following con-

clusions as to the practicability of constnictioTi and maintenance:

—

'* I5/, A? regards the engineering construction, there are no works
on the canpl presenting on their face any unusual difficulty of exe-

cution, anti there are no contingencies that I can conceive likely to

nrlse that would introduce difficulties insuymountable by engineer-

ing skill.

^'2dly, As regards the maintenance of the canal, 1 am of opinion

that no obstacles would be met with that would prevent the work,

when conpleted, being maintained with case and efficiency, and
without -he necessity of incurring any extraordinary or unusual
yearly expenditure."

"Said Pasha died between the period of Sir John
Hawkshaw's examination of the country and the date of his

report. He was succeeded by his brother, Ismad, the

present Viceroy or Khedive, who, alarmed at the largeness

land un:ertainty of the grants to the Canal Company, of the

'proprietorship of land which could be irrigated by the sweet

water janal, and anxious to retire from the obligation of

finding forced labour for the construction of the works,

refused to ratify or agree to the concessions granted by his

brother. The whole question was then referred to the

arbitration of the late Emperor of the French, who kindly

under'.ook the task, and awarded the sum of £3,800,000 to

be paid by the Viceroy to the Canal Company as indemnifica-

tion for the loss they would sustain by the withdrawal of

forced or native labour, for the retrocession of large grants

of land, and for the abandonment of other privileges

attached to the original act of concession. Thismonev was
applied to the prosecution of tho works.

"The withdrawal of native labour involved very

important changes in the mode of conducting the works,

and occasioned at the time considerable delay. Jfechanical

appliances for the removal of the material, and European
skilled labour, had to be substituted ; these had to be

recruited from different parts of Europe, and great difficulty

was experienced in procuring them. Tho accessory canals

had to be widened for the conveyance of larger dredging-

machines, and additional dwellings had to be provided for

the accommodation of European labourers. Ultimately all

difficulties were overcome, and the work proceeded."

After the works had been n'arly completed, the Lords

of the Admiralty instructed Admiral Richards, the hydro-

graphor, and Lieutenant-Colonel Clarke, E.E.. to visit

Egypt, and report as to the condition of the canal. These

officers accordingly made a most minute survey of tho canal

and its terminal harbours, and issued a most interesting

report,' from the information contamed in which the plan

of the canal, Plate XXXVL, h.is been mainly constructed.

From this plan it will be seen that the canal extends from
Port >SaVd on the Mediterranean to Suez on the Red Sea,

and that, as shown by the section, it traverses a compara-
tively flat countrj'. This route has been selected so as to

take advantage of certain valleys or depressions which are

called lakes, but were in fact, previous to the construction

of the canal, low-lj-ing tracts of country, at some places

below tho level of the Mediterranean and Red Seas. These
valleys were found to be coated with a deep deposit of salt,

and are described as having had aU tho appearance of being
covered with snow, bearing evidence of their having been

at one period overflowed by the sea. As will be seen from
the plan, Lake Menzaleh is next to the Mediterranean,

Lake Timsah about half-way across the isthmus, and the

Bitter Lakes next to the Bed Sea. Lake Timsah. which
is about 5 mi'es long, and tho Bitter Lakes, about 23, were
ijuite dry before the cutting of the canal, and the water
which has converted them into large inland lakes was
supplied from the Red Sea and Mediterranean. The water

' Jiiport on the .Varitime Canal conntctifig th^ Medii^ran'^n at
t'or; ;faid with ihc Rtd Sea at Sua. February 1870.

began to flow from the Meditan'ar:e.-.n in Fel>rvi.:ry 1£69,
and from the Red Sea in July, aud by tha beginning of

October of the same year these vast tracts of country,
which had formerly been parched and arid valleys, were
tonverted into greaSlakes navigated by vessels of the largeiit

class. It will be seen from the section that the surface of

the ground is generally very low, the chief cuttings being
at Serapeum ncd El Guisr, where the sandy dunes attain an
elevation of about 50 to 60 feet. The ccianuel throu;;!! t'nE

lakes was excavated partlj by hand labour and partly by
dredging, and for a considerable portion the level of the
valleys was so low as to afford sufficient depth wither, t

excavation. The material excavated appears to have bean
almost entirely allu-vial, and easily removed ; the Duly r^ck
was met with at El Guisr, where soft gypsum occurred,

removable to a considerable extent by dredging, so that the

canal works presented no physical difiiculty.

The whole length of the navigation is 88 geographical
mOes. Of this distance 66 miles are actual canal, formed
by cuttings, 14 miles are made by dredging through the
lakes, and 8 miles required no works, the natural depth
being equal to that of the canal. Throughout its whole -

length the canal wos intended to have a navigable deplL
of 26 feet for a width of 72 feet at the bottom, and to have
a width at the top varj-ing according to the character of tho
cuttings. At those places where the cuttings are deep, the

slopes were designed to be 2 to 1, with a surface width at

the water-line of about 197 feet, as shown in fig. 9, which

Fio. 9.— Cross-section of Suez Canal at El Guisr.

is a cross-section at El Guisr ; in the less elevated por

tions of tho land, where the stuff is softer, the slopes arf

increased, giving a surface width of 325 feet. It will be

understood that in the lakes the canal consists of a navigable

channel of sufficient depth and breadth to admit the traffic

the surface of the water extending oYi either side to the

edge of the lake. Fig. 1 shows a cross-section at Lake

* —7,1 r>— *•

Fia. 10.—Crcss-seCLion Qt Wenzaleh.

ilenzaleh. The deep channel through the lakes is marked

by iron beacons on either side, 250 feet apart, and t^6

Admiralty reporters state that " in practice it is found mire

difficult to keep in the centre while passing through these

beacons, than it is when between the embankments." A(

every 5 or 6 miles there io a pi.k;;rig-place, to cnaWe large

vessels to moor for the night, or to bring-up in order to

allow others to pass, all these movemerts being regulated

by telegraph from Port Said, Ismailia.. or Suez. Pcrhap.1

the most interesting question to the engineer 'S the action

of the tide in the narrow channel between tho two seas,

and the observations made on this E<;b;ect are given in the

following quotation from tho Admiiaity report :-—
*' The tidal observations which we were able to make were nece.«-

sarily somewhat imperfect from want of time, but they were made
at tliat penod of the moon's ago wlien their eflect would be greatest

;

the results show that in the southern portion of tho canal, between

Suez and Great Bitter i^kc, the tiUal influence from the Red Sea ia

felt, there 1)«;d^ a re^^lar flow and ebb,— the flood running in foi

about seven nours. ana the ebb running out for livi-' hours ; at the

Suez entrance, the rise at springs, unless elTected 1 y strong winds,

is between 5 and 6 feet; about half way from Suez to the Sm.ll

Bitter Lake, a distance of 6 miles, it is under 2 feet; at tho sovitl'

end of the Small Bitter Lake, a few inches oniy; while at the so.Viit

end of the Great Lake there is scarcely any perceptible tidal inlluenc--;.

"IVe were informed by the authorities at Ismailia, that sirce t'-c

Great Lake has been Glled the level of Lake Timeab, which t..:s
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filled from the Mediterranean in April 1867, has risen 12 centi-

metres, or about 4 inches, and that its waters are continually ron-

aing at a slow rate into the Mediterranean ; certainly thifl statement

agreed with what we ourselves remarked, for we always found a

current running northward from Lake Timsah at the rate of from

half a mile to a mile an hour. Limited, however, as these tidal ob-

servations were, they were taken with great care, and appear suffi-

cient to show that, except at the Suez end, the tides will not ma-
terially affect the passage of vessels ; at that end, therefore, large

vessels must regulate their time of passing ; indeed, the greatest

difficulty -vhich will be experienced will be not from the tides, but

from the prevailing north-east wind in the canal, which will make
close steerage difficult in going from north to south."

It thus appears that the tidal column of 5 feet range in

the Red Sea is reduced to 2 feet at the distance of 6 miles,

end is practically annihilated by the wide expanse of the

Bitter lakea. But it would be highly interesting to Lava

this conclusion confirmed by further systematic tidal obser-

vations.

In executing this strange work of the desert, and
converting dry sands into navigable lakes, it is stated that

there have been about eighty millions of cubic yards of

material excavated, and at one time sixty dredging-machines

and nearly 30,000 labourers were employed. For their

use a supply of fresh water was conveyed from the Nile at

Cairo, and distributed along the whole length of the canal,

ft work which of itself was one of no small magnitude.

The cost of the whole undertaking, including the harbours,

is stated to have been about £20,000,000. The terminal

harbours are important adjuncts of this great work. That

oil the Mediterranean is Port Said, which is formed by two

breakwaiters constructed of concrete blocks, the western one

6940 feet iu length and the eastern 6020 feet, enclosing an

area of about 450 acres, with an average depth of only 13

or 14 feet, excepting in the channel leading to the canal,

where the depth is 25 to 28 feet. The entrance to the

canal at Suez is also protected by a breakwater, and in

connection with the harbour at this place there are two large

basins and a dry dock.

The canal may be regarded as a highway for steamers of

400 feet in longth and 50 feet beam. A delay of three days

is calculated on for the passage across from Port Said to

Suez.

it is satisfactory to learn from the report of Commander
WhartDn, of H.M.S. " Shearwater," " that the canal retains

its depth of water. That report states that " comparing

generally the depth of the canal in 1873 and l87r« it seems

that it is in about the same condition, with perhaps a slight

balance in favour of increased depth no^ ; while its average

minimum may be stated at 26 feet, there are yet consider-

able tracts where 25 feet and even aa little as 24 feet will

bo passed over." The survey of Lieutenant Millard, also

reported to the Admiralty in 1875, shows that at the

entrance to Port Said harbour the 27, 30, and 33 feet

contour lines were seaward of those obtained before, proving

that some shallowing of the water at the entrance has taken

place.

The rise made of the canal may bo judged of from the

toBowing taljlo of the traffic passijig through since its com-

niencementi :

—

Tear.
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Proposed

e^as, tn which has to be added the problem of making and
niiiiiitauiing a deep-water channel from the ocean to the

entrances to the canal

This bold scheme, first proposed in the 16th century,

K .IS at various intervals been the subject of many deputa-

tjons and much correspondence between the American and
l^uropean powers; and more recently, in 1845, when Loms
Napoleon was confined as a state prisoner at Ham, he spent

much of his eiile in investigating its practicability, and in

making arraiigements for carrying out, under the name of

the " Napoleon loteroceanic Canal," a passage between the

two seas from Port San Juan to Port Realejo. But we
have not space to record the vanous early attempts to

realize this project, and must therefore conSne our remarks
to giving an idea of the present state of negotiations regard-

ing it.

The recent enormous growth of Califomian trade has led

to the revived consideration of the scheme by the United
States of America, who would be the greatest gainers by
the work, and therefore are its most natural promoters

;

and what we propose is to give a sketch of the present state

of the question, as afforded by reports and documents
recently issued by the Government of the United States,

from which alone authentic information can be derived.

It appears from these documents that two routes have
recently been investigated :

—

First, that of the Isthmus of

FiQ. 11.—Sbowiog Suez Caool and Proposed Canal at Ceylon.

Darien, shown in fig. 12, under the direction of Commander
Selfridge, U.S.N. ; and second, that of Nicaragua, also

shovn in fig. 12, under the direction of Commander Lull,

U..^.N. To both of these expeditions were attached a large

st.i!F, including naval officers, civil engineers, surveyors,

mineralogists, Ac, and their surveys appear to have ex-

tended over the years 1871, 1872, and 1873.

The results of these surveys are thus summarized in the

report of the Secretary to the Navy submitted to the

Government of the ij'.ited States in 1873, from which we
take the following infurniation. Of the Darien route, it is

said that it includes 100 miles of navigation of the River

Atrato, which has been carefully sounded, and found to be

fully capable of being navigated by the largest class of

0C2.1I1 steamers. Between Atrato and the Pacific a canal

or arUficial cut must be formed of 28 miles in IcngtL The
canal for 22 miles of this distance passes through a plsun

having a gradual rise of 90 feet There will then remam
fi miles to the Pacific, three of which will be in moderate

open cutting, and 3 miles will be tunneling. It is esti-

mutiid tliat the work will cost between £,\ U,400,000 and
XI 2,600,000, and that it can be completed in ten years.

Tl'.e tunnel, being fur the passage of ships of the largest

ei/.o, is proposed to be 11 2 feet high and 60 feet wide, and is

to have 87 feet of clear headway above the surface of the

water. The canal is to be 25 feet in depth, with a bottom

width of 60 feet, and a surface width of 70 feet. The

locks, twenty in number, are to be 427 feet long, 54 feet

wide, with a lift of 10 feet. The water supply is to. be

derived from the Napipi river, and the gaugings and obser-

vations made on evaporation lead to the conclusion that

there is a great excess of water above the supply required

for the canal. Commander Selfridge gives two alteniative

schemes, by which the tunncUng is incicised in Icnglli and
the number of the locks diminished, at an estimated cost

of from £17,000,000 to £18,000,000 respectively.

The exploration of the Nicaraguan route, under Com- propos,(j
mander Lull, llie position of which is also shown in fig 12, Nicar.igudft.

is said to have proved the existence of a practicable route, Can»l.

having Lake Nicaragua as its summit-level, being 107 feet

above mean tide. It is proposed by this route to connect

the lake with the Pacific by a canal 163 miles -in length,

beginning at the mouth of the Bio del Medio and terminat-

ing at Brito. The fiKt 7 5 miles will require an excavation

averaging 54 feet in depth, and will be the most expensive

part of the whole work. Ten locks and one tide-lock will

be required between the lake and the sea. There will be

56 miles of lake navigation.

Slack-water navigation in the San Juan from its nead

to the mouth of San Carlos is considered perfectly feasible,

and it is proposed to improve the river by four dams, at

Castillo Rapids, Balas Rapids, Machuca Rapids, and at tho

mouth of the San Carlos River, at all of wiiich places there

are excellent sites for dams. A short section of canal with
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one lock will be required to get around eaah oF the upper
three dams. From the fourth dam to Greytown in the

Caribbean Sea an independent canal will be required 41-9

miles in length with seven locks, which apparently presents

no dlflSculty. The total length of the proposed canal is 6 1

7

miles, and no tunnel is required. The harbour of Grey-

towu has been partially destroyed by a silt which comes
from the San Carlos, and others of the lower tributaries of

the San Juan, and the branch of the river leading to Grey-
town has become so much filled up. that it is now, at the

lowest stage of the water, only 324 feet wide and 6 inches

deep at the fork. It is proposed to shut off this branch
entirely and send all the silt bearing water through the

Colorado mouth, which empties into the sea 18 miles from

Greytown, and to admit to the harbour only the water of
the canal, which, being drawn from the mam river above the
mouth of the San Carlos, will be perfectly clean. TLe
harbour then cleared out, will leave nothing to deteriorai©
it again.

Short breakwaters will be required to protect the
entrances from the surf, both of which^are included in the
estimate for the work.

^

Careful gauging at the. lowest stage shows that L.ike
Nicaragua, which has a surface area of 2700 square inilt-s,

and a drainage area of 8000 square miles, will supply ihiiiy'
eight times the maximum possible demand of water.

The- depth of water is to be 26 feet, the width at boll- •!>

72 feet, and at surface 150 feet. The locks, tweruy-om n.

AB. Lino oT OarienCsnat
CO . Lina oF Nicaragua Canal
E F. line of PafumaRail/jay

Flu. 12.— Lines of proposed Darien and Nicaragua Canals.

nmnber, with a lift of from 8 to 10 feet, are to be 400
feet long and 72 feet wide. The estimate is stated at
X16,900,000.

M. Lesseps, in a lecture on the Suez Canal, delivered
before the Soci^t^ des Gens da Lettres at Paris, has given
it as his opinion that unless the Atlantic and Pacific can
be united by simply piercing the Isthmus from sea to sea
without locks, M at the Suez Canal, the proposed scheme
cannot possibly succeed as a commercial enterprise, because
of the inadequacy of a canal with locks to pass the traffic

that will frequent it, and also of the uncertainty of sufficient

water to supply the lockage and evaporation. This latter

objection, however, seems to be disproved by the researches
of the American engineers who have investigated the sub-
feet. A further difficulty arises in maintaining a sufficient

Bea-watar depth to the canal even after it has been formed.
On this point the writer of this article, judging from docu-
toents prepared under the sanction of the Government of the
United States and submitted to him by an authorized
Official of the Government, arrived at the conclusion that
there are very formidable obstacles to the establishment and
future maintenance of a deep-water entrance to the proposed
Nicaraguan Canal at Greytown in the Caribbean sea.
These obstacles involve the en^pneering problem of main-

taining permanent deep water through an extensive shallow

foreshore composed of soft materials and exposed to heavy
• seas. The reports state " that at Greytown there are now
islands where twenty years ago there was water enough to

float a frigate." It remains to be seen whether the same
difficulties apply to the entrance to the jiroposed Darien
scheme ; and, to show that such fears may not be un-

founded, we may remind the reader that the difficulties

exist, as we have stated, at the Mediterranean entrance to

the Suez Canal.

The question as to the best route for transit between
the Atlantic and Pacific is, il will be seen, still far from
being solved, but the necessity for free access from sea

to sea remains an acknowledged fact. Its importance,

especially to the United States, but in some degree to all

the world, is such that, great as are the engineering

difficulties, this long-cherished bold idea may yet become a

stupendous rfoit^y. (D. 8.)

Reference is made to the followine worKsr^Chapman, On Canal
Naxrigation ,- Prisi, On Canals ; Fulton, On Canal A'angatim ;

Tatliam's Econoviy of Inland Navigation ; Valiancy's TrtatiM
tm Inland Navigation: Principles and Practice of Canal and
River Engintcring, by David Stevenson, 2d edition, A. and C. Black,
Edinburgh j Report r^f the Sc^-rtlary of ih: Vr.'.ici £.'rfis Navy Jar
1878
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CANAL, or Canaletto, Antokio (1G97-1768), a

Venetian painter, born 18th October 1697, was bred with

bis father, a scene-painter at Venice, and for some time

followed hi9 father's line of art In 1719 he went to

Rome, where he employed himself chieHy in delineating

ancient ruins, and particularly studied etiects of light and

shade, in which he became an adept. He was the first

painter who made practical use of th? camera lucida. On
returning home he devoted his powers to views in his

native city, which he painted with a clear and firm touch

and the most facile mastery ol colour in a deep tone, intro-

ducing groups of figures with much effect. In his latter

days he resided some time in England. His pictures, in

their particular range, still remain unrivalled. He died on

20th August 1768. Bellotto (commonly named Bernardo)

Canaletto, 1724-1780, was his nepliew and pupil, and
painted with deceptive resemblance to the style of the more

celebrated master.

CANANDAIGUA, a town in the United States, capital

of the county of Ontario in New York, is situated at the

northern end of a lake of the same name, 29 miles S.E. of

Rochester by rail, in 42° 54' N. lai. and 77° 27' W long.

It is a railway junction of some importance, and has a

court-house, an academy, and two printing-ofTices. Its

incorporation dat-es from 1815. The lake is a beautiful

sheet of water about 15 miles long, with a breadth varying

from less than a mile to more than a mile and a half. It

is about 437 feet above Lake Ontario. The population of

the town is 4862, and of the township 7274.

CANAJs'ORE. See Kakanore.
CANARA. See Kanaka.
CANARY (Fringilla canaria), a well-known species of

Conirostral Bird, belonging to the family FringiUidae or

Finches. It is a native of the Canary Islands and Madeira,

where it occurs abundantly in the wild state, and is of a

greyish-brown colour, slightly varied with brighter hues,

although never attaining the beautiful plumage of the

domestic bird. It was first domesticated in Italy during

the 1 6th century, and soon spread over Europe, where it is

now the most common of cage-birds. During the 350
years of its domestication, the canary has been the subject

of careful artificial selection and of crossing with allied

species, the result being the production of a bird difTering

widely in the colour of its plumage, and in a few of its

varieties eveti in size and form, from the original wild

species. The prevailing colour of the most admired varie-

ties of the canary is yellow, approaching in some cases

to orange, and in others to white ; while the most robust

birds are those which, in the dusky green of the upper
surface of their plumage, show a distinct approach to the

wild forms. The least prized are those in which the

plumage is irregularly epotted and speckled. In one of

the most esteemed varieties, the wing and tail feathers are

at first black—a peculiarity, however, which disappears

atler the first moulting. Size and form have also been

modified by domestication, the wild canary being not

inofe than 5i inches in length, while a well-known Belgian

Variety usually measures 8 inches. There are also hooped
or bowed canaries, feather-footed forms, and top-knots,

the latter having a distinct crest on the 'head ; but the

offspring of two such top-knotted canaries, instead of

showing an increased development of crest, as might be
expected, are invariably bald on the crown. Most of

the varieties, however, of which no fewer than twenty-
seven were recognized by French breeders so early as the

beginning of last century, differ merely in the colour and
the markings of -the plumage. Hybrids are also common,
the canary breeding freely with the siskin, goldfinch, citril,

greenfinch, and linnet. Some of the hybrids thus pro-

duced, are. according to Darwin, almost completely fer»il«.

but they do not seem to have given rise to any
distinct breed. It is the female canary which is almost
invariably employed in crossing, as it is difficult, if not
impossible, to get the females of the alhed species to

sit en the artificial nests used by breeders. In a state of

nature canaries pair, but under domestication the male bird

has been reniered polygamous, being often put with four
or five femalej ; still he is said to show a distinct prefer-

ence for the female with which he was first mated It is

from the others, however, that the best birds are usually

obtained. The canary is very prolific, producing eggs, not
exceeding six in number, three or four times a j-ear . and
in a state of nature it is said to bre^d still oftener. The
wock of building the nest, and of incubation, falls chiefly

on the female, while the duty of feeding the young rests

mainly with the cock bird. The natural song of the canary

IS loud and clear ; and in their native groves the males,

especially during the pairing season, pour forth their song
with such ardour as sometimes to burst the delicate vessels

of the throat. The males appear to compete with each

other in the brilliancy of their melody, in order to attract

the females, which, according to Bechstein, always select

the best singers for their mates. The canary readily imitates

the notes of other birds, and in Germany and especially.

Tyrol, where the breeding of canaries gives employment to

a large number of people, they are usually placed for this

purpose beside the nightingale. In England they are

taught in a similar way to imitate the woodlark. They
are also taught to whistle one or two airs, rfnd even to

articulate a few words. The female possesses considerable:

vocal powers, but her notes are weaker than the male's^

and her song usually less consecutive.

CANARY ISLANDS, Tns, lie in the North Atlanti*'

Ocean, between the parallels of 27° 4' and 29° 3' N. lat.,

and the meridians u 13° 3' and 18° 2' W. long. Tha
seven principal islands cover an area of 3256 English sq.

miles, and had a population of 237,036 in I860 :

—

Te-"«-
c"™."?.

'•''"•- "lilt «nr..G™"-"--
Area ini 758-3 718-5 3235 326-1 169-7 82-3

ropulntion, 93,709 68,970 31,138 15,837 10,996 11,360 502«

Fuerteventura lies nearest to the African coast, tha

interval being between 50 and 60 miles. Besides thesa

there are many islets, most of which are uninhabited.

Uistnry.—^There is ground for supposing that tha

Phoenicians were not ignorant of the Canaries. The

Romans, in the time of Augustus, received intelligence of

them through .liiba, king of Mauritania, whose account

has been transmitted to us by the elder Pliny. He men-

tions '" Canaria, so called from the multitude of dogs of

great size," and " Nivaria, taking its name from perpetual

snow, and covered with clouds," doubtless Tenenffe.

Canaria was said to abound in palms and pine trees. Both

Plutarch and Ptolemy speak of the Fortunate Islands, but

their description is so imperfect that it is not clear whether

the M.ideiras or the Canaries are referred to. There is no

farther mention of them until we read of their rediscovery

about 1334, by a French vessel driven amongst them by a

storm. A Spanish nobleman thereupon obtained a grant

of them, with the title of king, from Clement VI., but want

of means prevented him from carrying ou' his project of con-

quest. Two expeditions subsequently set out from Spanish

ports, and returned without having taken possession. At

length three vessels, equipped by Jean do Btthencourt, a

gentleman of Normandy, sailed from Rochelle in 1400,

and bent their course to the Canaries. He landed at

Lanzarote and Fuerteventura, but being opposed by the

natives, and finding himself deficient in means to effect hi*

purpose, he repaired to the court of Castile, and obtaining

from Henry III. a grant of «he islands, with the title o£
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king, he sailed in 1404 with a strong force, which mastered

Lauzarote, Fuerteventura, Gomera, and Hierro, without

vliloodshed. Being repulsed in his attempts on Pabna and

Canary, he returned to Europe in 1408 to obtain further

assistance. He was well received at the Castilian court,

where he was promised aid ; but he died shortly afterwards

in France. Betheucourt's nephew had been left governor

of the islands, and claimed to succeed to his uncle's rights.

Being charged with many acts of misgovernment, he went

to Spain to clear himself, and whilst there sold his rights

to Don Enrique de Guzman, who, after expending large

sums in fruitless endeavours to reduce the -unconqueced

islands, sold them to another Spaniard named Paraza. His

successors, about 146l, took nominal posses.sion of Canary

and Teneriile, but the natives eti'ectually resisted their

occupation of them. Meantime it appeared that Jean de

Betheucourt's nephew had fraudulently made a second

sale of the islands to Portugal, and the difference thus

arising between the crowns of Spain and Portugal was

ended by the cession of the islands to the former. Grand

Canary, TenerifTe, and Palma . remaining unsubdued in

1476, Ferdinand and Isabella of Spain compelled Paraza's

successors to sell those islands to the crown ; and the

following year IGOO men were despatched to reduce them.

After much bloodshed, and with reinforcements from the

mother country, the Spaniards, under Pedro de Vera, became

masters of Grand Canary in 1483. Palma was conquered

in 1491, and Teneriffe in 1495, by Alonzo de Lugo. All

the islands still continue in the possession of Spain.

Inhabitants.—As to the derivation of their original

inhabitants, the Guanches, nothing certain is known. The
most probable suppasition is that they came from the

adjoining coast of Africa. Pliny states that the islands

were uninhabited at the time of which he wrote. If this

were so, we might infer, from the absence of any trace of,

Mahouietanism amongst the people found there by the

Spaniards, that the migration took place between the time

to which his account refers and the time of the conquest

of Barbary by the Arabs. Many of the Guanches fell in

opposing the Spanish invasion, many were sold by the

conquerors as slaves, and many conformed to the Roman
Catholic faith and intermarried with the Spaniards,—so

that all trace of them as a distinct race is lost. They were

said to be of tall stature, and Humboldt styles them the

Patagonians of the Old World ; but the skeletons of Guanches

when measured have been found to be less than average

skeletons of Europeans. The Guanckes embalmed the

bqdics of their di'ad, and placed them in caves ; and many
mummies have been found at different times in a state of

extreme desiccation, each weighing not more than 6 or 7 tb.

Two inaccessible caves in a vertical rock by the .shore, three

miles from Santa Cruz (TeneriQ'e), are said still to c^uitam

bones. A few words of the languages spoken by the ancient

inhabitants have been preserved, and a resemblance of some

of them to words of North African dialects has been

noticed. On the other h.and, the Guanches had customs,

such as that of preserving their dead, in which they differed

from the Berbers. Councillor Von Loher, one of the most

recent investigators of the question, finds that the names

of places in the interior of the island are generally either

of Be.ber or of Teutonic origin, and maintains that the

Guanches w.ere in all probabiltly the descendants of Vandal

and Gothic immigrants.

The present inhabitants are slightly darker than the

people of Spain, but in other respects are scarcely dis-

tir^ijiiishable. The men are of middle height, well-made,

and strong; the women arc not striking in respect of

beauty, but they have good eyes and hair. Spanish is the

only language in use. The people have most of the traits

<if the people of the peninsula ; they are sober, but given to

gambling; they ai-e quick,' but lazy, faithless, and supersti-

tious. The lower orders are quite illiterate, and the better

classes not very enlightened. A few booksellers' shops of

a minor description exist at Santa Cruz and Las Pal mas.

The sustenance of the lower classes is chiefly composed of

fish, potatoes, and gofio, which is merely Indian corn or

wheat roasted and then, when ground, kneaded with water

or milk.

Government, itc.—The Archipelago is politically con-

sidered part of the province of Andalusia. The governor-

general, who resides at Santa Cruz, has chief command
both in civil and military affairs. The actual administration

of affairs is in the hands of two lieutenant-governors, who
reside at Santa Cruz and Las Palmas. On the other ishlnds

are deputy-governors, acting under the lieutenant-governoi

to whose district they belong. The military force is com-
posed of a battalion of soldiers of the line, numbering about

1000 men ; six regiments of militia, amounting to about

8000 men, distributed amongst the islands ; and a few

companies of artillery. There is a military comraande, on
each island. The great court of appeal sits at Las Palmaa,

Courts of first instance sit at Santa Cruz, Orotava, and Las

Palmas. The land in great part is strictly entailed. The
islands form two bishoprics, Teneriffe and Grand Canary.

The whole ecclesiastical revenue is estimated at upwards of

£36,000. The monkish establishments have been sup-

pressed, and such of the monasteries and convents as are

not kept up for secular purposes are falling to ruin. No
form of religion except the Roman Catholic is tolerated.

Climate and Meteorology.—From April to October a north

or north-east wind of more or less strength blows upon the

islands, commencing at 10 a.m. and continuing until 5 or

6 P.M. In summer this wind produces a dense stratum of

sea cloud (cumuloni), 1000 feet thick, whose lower surface

is about 3500 feet above the sea at Teneriffe. This does

not reach up to the mountaii^, which have on every side a

stratum of their own, about 500 feet thick, the lower

surface being about 2500 feet above the level of the sea.

Between these two distinct strata there is a gap through

which persons on a vessel approaching or leaving the isl^od

may obtain a gUrapse of the peak. Travellers who ascend

the mountains look down on these stationary layers of

cloud. The sea cloud conceals from view the other ffllands,

except those whose mountains pierce through it On the

snu th-west coasts there is no regul.irsea or land breeze. In

winter they are occasionally visited by a hot south-east

wind, called Levante, from the African coiitinenl, producing

various disagreeable consequences on the exposed parts of

the person, besides injuring the vegetation, etpeci.dly on

the higher grounds. Locusts have sometimes been brought

by this wind. In 1812 it is said that locusts covered some

fields in Fuerteventuni to the depth of 4 feet. Hurricanes,

accompanied by waterspouts, sometimes cause much devasta-

tion ; but, on the whole, the.se islands are singularly free

from sutfh visitation.s. The climate generally is mild, dry,

and salubrious. On the lower grounds the temperature

is equable, the daily range seldom exceeding 6° Fahr. The
rainy season occurs at the same period as in southern

Europe. The dry season is at the time of the trade-winds,

which extend a few degrees farther north than this latitude.

" In no part of the world is the barometer more susceptible

of atmospheric changes than amongst the Canary Islands.

A rapid rise is the sure precursor of an easterly wind,

whilst the contrary as certainly indicates a change to

west or south-west " (Lieut. Arlett). ^
Agriculture, Manufactures, and Commerce.—In ordinary

yeais sufficient grain and potatoes are produced to supply

the wants of the islands. The soil on the lower part of

the islands, where water is plentiful, is productive; in

some places two crops of Indian corn and one of potatoes
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can be ubtauied Iroin tuea.inic piuceul EjrouiiU ih 4 twLi\'e

nioulh. Except, at Fuurlmcnluia, the vine is much culti-

vated, butcLietly at Toiieritle, the best wines being produced

on the north-west coast. None, however, is considered

60 good as the wine of .Madeira. The most esteemed kind

IS sent to i'ngland under the name of Vidonia. The grape

disease made its appearance al the Canaries in 1853, and

destroyed nearly the whole crop. Previously the total

annual produce was estimated at about 40,000 pipes, of

which 25,000 pipes were produced in Teneriire. Between

8000 and 9000 pipes were exported. The price per pipe

on board ranged from £S to X20. Some of the wine is

distilled into good brandy. Sumach, canary-seed, aud a

little flax are grown. Sweet potatoe.s, maize, gourds, pump-

kins, tara {Colocasia anli'/uorum), lentils, Ctcer arirtinum,

beans, kidney beans, and hipines are extensively cultivated

for food. From bad management the fruits are generally

inferior. They include oranges, ligs, bananas, dates, june-

apples, pomegranates, papaw.'N, guavas, custard apples, and

prickly pears. There are no cocoa-nut trees or bread fruit

trees. A little oil is obtained from the olive m Grand
Canary. The agave is abundant, and supplies a material

for lopes, girths, itc. The leaves of the date palm are made
into bats and baskets. A good deal of orchil lichen is

gathered for exportation , and the ice-plant is grown in

small quantity for barilla. The sugar manufacture, once

largely carried on, has fallen before the American and
West Indian trade; the only two existing mills are on

Palma. Wine having been for some lime so little remunera-

tive, other products have received attention, the chief being

cochineal. This insect, which feeds on a species of cactus,

was introduced in 1825, and is now largely produced on

all the islands,—land formerly occupied by grain and vines

being devoted to its cultivation. In 1873 upwards of

5,72t<,000 lb, of the total value of 13,89-i,225 pesetas, or

about X555,849, were exported, principally to France

and England. The silkworm is reared to a small ex-

tent, chiefly on Palma. Raw silk is exjwrted, and some
IS manufactured on the spot into stockings, ribands, <ic.

Some linen and woollen stutTs of a coarse kind are made
for home consumption, but the great bulk of the clothing

in use is of Eritish manufacture. The island goats (a

peculiar and esteemed breed) furnish milk, from which
butler and cheese are made. Pigs and sheep of a small

coarse-woolled breed arc numerous. ' Horses and cattle are

scarce ; domestic fowls and rabbits are plentiful. Asses

and mules are much used. A fishery on the African coast,

which gives employment to many persons, has existed from
an early period. The fish, principally bream, is salted and,
largely consumed at the Canaries.

There is a good deal of intercourse by means of boats

ond small sailing vessels amongst the different islands. In

this way wine, raw silk, cochineal, barilla, and dried fruits

are taken to the places of export ; and grain is conveyed
from those islands where it is abundant to those where the

eupply is deficient. The principal foreign trade is with

England, the chief articles of export being wine, cochineal,

barilla, and orchil. The imports consist of iron, metal

goods, glass, crockery, leather, and silk, cotton, and woollen

manufactures. There is also a considerable trade with the

United States and the countries bordering the Mediter-

ranean. With Hamburg and France an exchange of

commodities takes place. The ships employed in this

commerce are foreign, chiefly British; but the islanders

send a few vessels of iheir own with brandy, coarse earthen-

ware, and siik goods to the Spanish West Indies, bringing

back cigars, sugar, cofl'ee, rum, cocoa (the material of

chocolote), and a few other articles. Sant.a Cruz, Orotava,
and Las Palmas are the only ports engaged in foreign

trade ; nearly 300 vessels enter these ports in the course of

a vbtir. in Ido- tne ports were [raclicilly made free—

•

the small duty of 2s. per cent, only being now levied upon

imported goods, with the exception of tobacco, which pay»

5d. per lb., and cigars which pay lOd. per tb. Spanish

steamers ply between Cadiz and Santa Cruz. The Spanish

Government packet on its outward voyage to Havana
touches at Santa Cruz once a month ; and the same port is

visited by the English mail steamers in their voyages to

aud fiom the African coast.

Zouloijy.—The indigenous mammals and reptiles of tho

Canary Islands are very few in number. Of the former,

only species of dog, of swine, of goat, and of shoop i\cre

found upon the island by the Spanish conquerors. The
race of large dogs which is supposed to have given a name
to Canary has been long extinct. A single skeleton has been

found, which is deposited in one of the museums at i'ari.<.

The ferret, labbit, cat, rat, mouse, and two kinds of bat

have become naturalized. The ornithology is more inter-

esting, on account at once of the birds native to the islands

and the stragglers from the African coast. The laliei are

chiefly brought over in winter when the wind has blown

for some time fiom the east. Among the former are

some birds of prey, as the African vulture, the falcon, the

buzzard, the sparrow-hawk, and the kite. There are also

two species of owl, three species of sea-iuew, the stockdove,

quail, riiven, magpie, chaffinch, goldfinch, blackcap, canary

bird, titmouse, blackbird, house-swallow, ic. The bird

with the sweetest song is a variety of the blackcap or Sytviii

aCricapilta. As to the insects, mention may be made of a

species of gnat or mosquito which is sometimes trouble-

some, especially to strangers, and the cockroach. Tho list

of reptiles is limited to three lizards and a frog The only

freshwater fish is ihe eel. Tho marine fishes are not

numerous, the reason perhaps being that the steepness of

the coast does not allow seaweed to grow in sufficient

quantity to support the lower forma of marine animal life.

Whales and scab are occasionally seen. The cuttlefish is

abundant, and is sought for as an article of food.

Botany.—The position of mountainous islands like the

Canaries, in the subtropical division of the temperate zone,

is highly favourable to the development, within a small

space, of plants characteristic of both warm and cold

climates. Von Buch refers to five regions of vegetation in

Teiicrifl'o :— 1. From the sea to the height of 1300 feet.

This he styles the African region. The climate in the

hottest parts is similar to that of Egypt and southern

Barbary. Here grow, among the introduced plants, the

cofl^eetrce, the date-palm, the sugar-cane, the banana, the

orange tree, the American agave, and two species of cactus ;

and among indigenous plants, the dragon tree on the

north-west of TeneriHe. A leafless aud fantastic euphorbia,

E. canariensis, and a shrubby composite plant, Cacatia

KUinia, give a character to the landscape about Santa

Cruz. 2. Between 1300 feet and 2800 feet. This is the

region of South European vegetation, the climate answering

to that of southern France and central Italy. Here flourish

the vine and tho cereals. 3. The region of indigenous

trees, including various species of laurel, an Ardisia, Iter.,

Khamnus, Olea, Myrica, and other trees found wild also at

Madeira. The clouds rest on this region during the day,

and by their humidity support a vegetation amongst tho

trees, partly of shrubs, and partly of ferns. It extends to the

height of 4000 feet. 4. The region of the beautiful Pinut

canariensis, extending to the height of C400 feet; here the

broad-leaved trees have ceased to grow, but arborescent

heaths are found throughout its whole extent, and specimens

of Juniperus oxycedrxis may be met witL 5. The regiom

of Rctama {Cytisiis nubigenvs), a species of whilellorfering

and sweet-scented broom, which is found as high as 11,000

feet. At the upper edge of this region a Idac-coloured
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violet clings to the soil, and above there is nothing but a

little lichen. The number of wild flowering plants may be

estimated at 900, upwards of 270 of which are peculiar to

the Canaries. The forms of vegetation must in the main

be considered North African, since the origin of many of

those which they have in common with Southern Europe

should be looked for»in Africa. The character of the

vegetation in Lanzarote and Fuerteventura islands, com-

posed of extensive plains and low hills, with few springs, is

different from that of the other islands, which are more
elevated and have many springs. The wood is more
abundant, and the vegetation more luxuriant.

Geology.—Recent soundings have proved that the Canary
Islands, like the other island groups of the North Atlantic,

are the summits of mountains that are surrounded by an

ocean of great depth. The lower and exterior portion of

these islands consists for the most part of basalt, compact,

vesicular, or scoriaceous, interstratified with beds of

variously-coloured tufa. The compact variety of basalt

frequently contains scattered grains and crystals of augite

and olivine. In some cases the rock is chiefly trachyte.

In Grand Canary the fossils contained in the tufas prove

that movements of elevation began in the Upper Miocene

period. They continued down to the Pleistocene period,

for raised beaches containing shells of the recent period

€xist both in Teneriffe and Grand Canary. Simultaneously

with the upheaval subaerial eruptions were taking place.

Many of the superimposed streams of lava are divided from

one another by red bands of laterite, probably ancient soils

formed by the decomposition of the surfaces of the lava,

and showing that the building up of the islands was a slow

process. In Tenerifl'e the basalt and tufa form an exterior

mass, through which in the centre emerge the felspathic or

trachytic rocks forming the nucleus of the volcanic cone,

and over them fragments of pumice and streams of modern
lava have been thrown. These trachytic rocks contain

numerous disseminated crystals of glassy felspar. Obsidian

is found in several parts of Teneriffe, and is usually spotted

with white crystals of felspar. The few minerals that have

been found in the Canary Islands are those characteristic

of volcanic regions. A little iron exists, but is not turned

.

to account. In no part of Tenerifl'e has there been dis-

covered any sedimentary rock. The old lavas in Lanzarote

are covered by a thin layer of white concretionary limestone,

'the origin of which is obscure. In Grand Canary and

Fuerteventura there is also calcareous stone, but its nature

does not appear to be known.
Teneriffe, the largest island of the group, lies between

Grand Canary and Gomera. It is of irregular shape, 60
miles in length, with an extreme breadth of 30 miles. Not
more than one-seventh is cultivable. A chain of mountains

traverses the island in the direction of its greatest length,

and in the middle of the broadest part rises the celebrated

Peak, locally known as the Pico de Teyde, which, with its

supports and spurs, occupies nearly two-thirds of the whole
island. It has a double top ; the highest point. El Piton,

is 12,200 feet above the sea; the other, Chahorra, con-

nected with the first by a short narrow ridge, has a height

of 9880 feet. They are both orifices in the same grand

dome of trachyte. Neither reaches the line of perpetual

snow. There is, however, a natural cavern, 11,050 feet

above the sea, where snow is preserved all the year Snow
remains about four months on the upper part of the Peak.

For more than one-half of its circumference the base of

the true peak rises from an elevated but comparatively

level tract, called by the Spaniards El Llano dc la Retatna

(reiama being the name of the Cyfisus nubiffeniis which
abounds there), and by the English the Pumice-Stone

Plainst ^ On the ."iouth-east, south, and south-west there is

a hiRh curved riden ovArlookinjt the Pumice-Stone Pl-'-US,

and presenting a very steep face to the Peak. ~ This is the
analogue of the Somma ridge of Vesuvius. Between the

ridge and the sea the slope is more gradual, and there are

intervening table-lands. A path used by the country
people in going from one side of the island to the other

crosses this ridge at the height of 8000 feet. Peaks rise

from the ridge, one of which (Guajara) attains the height
of 8900 feet. This ridge (the Llano) and the modern
volcanic cone resemble in aspect a fortress with circular

ramparts and a fosse. The ramparta are about 8 miles in

diameter, and tower in some places more than 1500 feet

above the fosse. They consist, as shown in the sections, of

beds of trachyte, greenstone, and tufa of various thick-

nesses, and intersected by dykes and faults.. On the
north-west comparatively late eruptions have filled up the

fosse. The modern cone, then, is a pile of lava, pumice,

and ashes, thrown up in an ancient crater which had
become greatly enlarged either by a falling in of the upper
part of the cone, or by a series of violent explosions. Both
El Piton and Chahorra have craters on their summits, from
which issue steam and a little sulphureous vapour. The
crater onEt Piton is parllysurroundedbyawallof lava,whicll

has been made white by the action of sulphureous vapours,

and every crevice contains small crystals of sulphur. The
thermometer rises considerably when thrust into the ground.

The crater is about 300 feet across, with a depth of 70 feet.

The average slope of the lower part of the cone is 28° ; that of

the sugar loaf at the top is 33°. The crater on Chahorra
has a diameter of 4000 feet; its depth is scarcely 150
feet. The view from the highest point, when no cloud»

intervene; is very extensive. All the islands of the Archi

pelago aie visible, and the horizon is 140 miles distant^

Neither the coast of Africa nor the island of Madeira is

wiAin the range of vision.

The ascent of the Peak' is usually made from-Orotava, on

the northern side of the island. After the cultivated

grounds, are left, the region of arborescent heaths is crossed.

This zone extends over the zones of laurels and pines which

have here disappeared? Above this is a belt covered with

codeso (Adenocarpus frankenioides), and this extends

to the region of retama, the first 'bushes of which are

met with at the pass which admits the traveller into

the Lla7lo de la Retama. The scenery here is in striking

contrast with what it has previously been. Instead of a

steep and rugged ascent among black, basaltic rocks, th»

traveller enters upon gently sloping ground, covered to a

considerable depth with white pumice gravel, amongst
which spring bushes of retama. The tender shoots of this

shrub serve the wild goats for food, and the flowers yield

' a rich h6ney to the bees. The entrance to the Llano at

a sor*-. of portal (called Portillo) between two basaltic hills,

is about 7000 feet above the sea. Between two and three

hours are consumed in crossing the Llano to the base of the

cone, the lower part of which [Monton de Tngo) is ascended

to a point 9750 feet above the sea, called Estancia de

los Ingleses, where the mules are usually left, and where

travellers frequently pass the night. Then comes the

Malpays, 1000 feet in altitude, consisting of rough black

lava streaiiis broken up into blocks and stones. These cease

at the neck called Rambleta, the lip of an older crater over

which the lava poured before the sugar-loaf cone of pumice

and ashes was thrown up. The pumice is in such quantity

that at a distance it has the appearance of snow coating

the Peak. From twenty to twenty-four hours are consumed

in ascending the Peak and returning to Orotava.

To the north-west of the grand rone some thousands of

feet below Chahorra, there are many small cones of erup-

tion, showing that the intensity of volcanic action was

greatest on this side. Eastward from the ridge bounding

ttie Pumice-Ston'' '''aius extends a chain cf aountain" i
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tlie north-eastern eitremity of the island. The highest

(jeaks are Izana (7374 feet), Perejil (6027), and Cuchillo

(o4C7).

\Va have uo account in history of eruptions from either

crater of the Peak.. In 1795 a great quantity of lava was

poured out from three vents on the eastern side ; and in

the same year lava streams issued from a crater near

Guimar, half-way between Santa Cruz and the Peak. In

the year 1706, a vent on the northwestern side of 'the

Peak discharged a copious stream, which flowed down to

the sea, and nearly filled up the harbour of Garachico. For

tliree months in 1798.much lava and other volcanic matter

were ejected from orifices to the west of Chahorra.

Santa Cruz de Santiago, on the south coast, is the

Tesidence of the governor-general of the Canaries, the civil

lieutenant-governor of the Teneritfe district, and the military

governor of the island. Its position is 28° 28' 30* N. lat.

and 16° 16' W. long. It is a well-built and tolerably clean

town of 10,830 inhabitants, lying on a small plain bounded

by bare and rugged volcanic rocks, amongst which lie narrow

valleys called barrancas. Scarcely any vegetation, except

thorny cactuses and euphorbias, is to be seen in the neigh-

bourhood. The streets are at right angles to each other,

narrow, but provided with side walks. There are three

pubUo squares. The houses are generally low, with flat

roofs ; those of the better class are large, with a court-yurd

in the middle, planted ^ith shrubs in the Spanish fashion.

The market is well supplied with meat, fruits, and
vegetables. Good water is brought from the flue forest of

Mercedes, which is composed of laurels and other indigenous

trees. A British consul resides in the town, and several

English families. The accommodation for strangers is neither

plentiful nor good. The Spanish cloak is much worn
by the men, and the white mantilla .by the women.
Dromedanes brought from Lanzaroto and Fuerteventura

are in use for the conveyance of merchandise and in

agricultural operations. A good animal costs from 30 to 40
dollars. A few wheel-carriages are in use. Much ground in

the neighbourhood is planted with cactus (Opuntia Tuna)
(or the support of the cochineal insect The town is

defended by several battenes ; and it was by a shot from
one of these that Lord Nelson lost his arm, when he

unsuccessfully attacked the place in 1797. Some English

flags lost on that occasion are still hanging in one of the

churches. The anchorage is good, and a mole fricilitates

landing. About 200 vessels annually visit the .port.

The climate is dry and moderately warm, the annual mean
being 71° Fahr. The mean of the coldest month is 63° 8

Fahr., and of the hottest 7
8°

'8 Fahr. Rain falls on an
average on thirty-six days in the year.

Loi/uiM (population 4645) stands at the distance of four

miles from Sauta Cruz, in the centre of a plain where
much gran; is produced, elevated 1725 feet above the sea,

and nearly surrounded by mountains. The situation is

beautiful, but the town itself is gloomy. It contains seve-

ral deserted convents and a cathedraL In summer the
temperature is refreshingly cool, and for that reason

Laguiia 13 then resorted to by the rich of Santa Cruz. In
winter it is cold and damp, the plain being frequently laid

under water by rain. This is in consequence of three aerial

currents meeting there, from the north, ep .t, and south-west.

The mean temperature of the year is ( 3°'2 Fahr. Snow
has never been known to fall here. Tl humidity of the

atmosphere is shown by the 'quantitie. of sempervivum
growing on the houses and walls

A good road connects Santa Cruz add Orotava, a town on
the north coast 26 miles distant. It passes through Laguna
and Matanza,—a place deriving its name from the over-
throw of the invading Spaniards by the Ouanches in 1494.
Ail traveUers speak in terms of warm admiration of the

scenery in this part of the island. Humboldt says he " never

beheld a prospect more varied, more attractive, more harmo-

nious in the distribution of the masses of verdure and of

rocks, than the western coast of Teneriffe." Date palms form

a striking featiire in the landscapes. The town of Orotava

(population 3228) is 1040 feet above the sea. The houses
are solidly built, but it has a deserted aspect. A stream
of water is conducted through every street. The famous
dragou-tree, which so many travellers have described, was
lately destroyed by a storm. ., Fort Orotava, three miles

from the towu, is a clean place, with between 4000 and
TjOOO inhabitants, amongst whom are three or four English

families. The streets are broad and the houses well built.

The roadstead, protected by a fort and some batteries,

alfords Uttle or no shelter against wind. The botanic

garden, founded by a patriotic Spanish nobleman, is now
in the hands of a maikel-gardener. At Icod de tos Finos,

a pretty town of 4000 inhabitants, farther to the west, iu a

fertile district, is a dragon-tree, the largest now existing in

the island. The stem near the ground has a circumference

of 38 feet, and its height is upwards of 60 feet. Near the

town is an immense cavern, in which many Guanche bones

are to be seen. There are several other towns of less

importance, principally in the north-west, not far from the

coast. The highest inhabited place is Chasna, on a plain

more than 4000 feet above the sea, to the south of the Peak.

GkaND CiNAKY (Gran Canaria), the most fertile island rrrand

of the group, is nearly circular xa shape, with a diameter Caoarr.

of 24 miles and a circumference of 75 miles. The interior

IS a mass of mountain, reaching to the height of about 6000
feet above the sea, with ravines radiating to the shore. Its

highest peak, Los Pexos, is 6400 feet above the sea. Large

tracts are covered with native pine {P. cunariensis). There

are several mineral springs on the island. From the nature

of the ground only a small part is under cultivation. Las
Falmaj (population 12,572), the seat of the local Govern-

ment, is a well-built and clean town on a small bay on the

north coast, deriving its name from the numerous palm
trees. It contains a handsome cathedral, a hospital, a
college, several secularized convents, and an alameda or

public walk. Its climate is more humid than that of Santa

Cruz. Water is brought into the principal streets and
squares by an aqueduct. The harbour, Puerto de la Luz,

is defended by several forts, and affords good anchorage

and shelter agaiast all winds except the south-east. A
British vice-consul resides here. In 1851 tlie cholera

visited the island, and 9000 persons died, whilst not a

single case occurfed on any other island. Tetde, the

second place in the island, stands on a plain, surrounded

by palm trees. At Atalaya, a short distance from Las

Palmas, the making of earthenware vessels employ some
hundreds of people, who inhabit holes made in the tufa.

Pauja (correctly, Sau Miguel de la Palma), 26 miles long, \'i

with an extreme breadth of 16 miles, lies 67 miles W.N.VV.

of Teueriffe. It is traversed in its long_st direction

(north to south) by a chain of mountains, the highest of

which is 7900 feet above the sea. At the broadest

part is a crater nine miles in diameter, known as the

Caldera (i.e., cauldron), from which, on its south-west side,

runs a ravine to the sea. The bottom of the crater has an

elevation above the sea of 2300 feet, and it is overhung

by peaks that rise more than 5000 feet above it. Some
of these peaks are covered with snow for several months
in the year. Extensive woods, principally composed of

chestnut and pine, lie on their flanks. Palma contains

several mineral springs, but there is great want of fresh

water. The only stream which is never dried up is iLat

which issues from the Caldera. In 1677 an eniptujii,

preceded by an earthquake, took place from a . volcano

at the southern extremity of the island, and much damage



800 C A N— (; A N
was done by the ejected ashes, stones, and lava. The
Bugar-caneis grown on an elevated plain called Los Llanos.
J^iinla Cru2 on the eastern coast is the principal town
(population 4400). Ribands and stockings are manufactured
there from silk produced on the island. The anchorage
is good. The cultivated soil is fertile, but the labouring
classes are in a wretched condition, notwithstanding their

' industrious habits.

Lttnni-oie. Lanzarote, the most easterly of the group, has a length
of 31 miles and a breadth varying from 5 to 10 miles.

It is naked and mountainous, bearing everywhere marks
of its volcanic origin. Montaiia Blanca, the highest point,

attains a height of 2000 feet, and is cultivated to the
summit. In 1730 the a[)pearance of half the island was
altered by a volcanic outburst. A violent earthquake
preceded the catastrophe, by which nine villages were
destroyed In 1825 another volcanic eruption took place

accompanied by earthquakes, and two hills were thrown up
which still emit smoke. The port of Naos on the south-
east of the island affords safe auchorage. It is protected
by two forts. A short distance inland is the town of

Arrecife (population 2700), where a British vice-consul

resides. The climate is hot and dry. There is only a
single spring of fresh water on the island, and that is in a
position difficult of access. From the total failure of water
the inhabitants were once compelled to abandon the island.

Crain, wine (which is of superior quality), brandy, barilla,

orchil, and raisins made from the muscatel grape are the
principal articles of export. Dromedaries are used us
beasts of burden. Teguise (population 1000), on the
north-west coast, is the residence of the local authorities.

A strait of about 6 miles in width separates Lanzarote
from Fuerteventura.

Oijiiosa. Graciosa, a small uninhabited island, is divided from the
north-eastern extremity of Lanzarote by a phannel a mile
in width, which affords the most capacious and only safe

harbour for large ships at the Canaries ; but basaltic cliffs,

1000 feet high, prevent intercourse with the inhabited part
of Lanzarote. A few persons reside on the little island
AUegranza, a mass of lava and cinders ejected at various
times from a now extinct volcano, the crater of which has

' still a well-defined edge.
Puevteven- FuERTEVENTURA lies between Lanzarote and Grand
'"^'' Canary. It has a length of 52 miles, and an average width of

12 miles. Though less mountainous than the other islands,

its aspect is barren. The springs of fresh water are only
two, and they are confined to one valley. Lava streams
and other signs of volcanic action abound, but there has
been nn igneous activity since the Spaniards took posses-
sion. At each of its extremities are high mountains,
which send off branches along the coast so as to enclose a
large arid plain. The highest peak reaches 2500 feet.

In external appearance, climate, and productions this island
greatly resembles Lanzarote. An interval of three years
without rain has been known. The wine is bad. Barilla
and orchil are largely exported, Oliva, with 970 inhabi-
tints, is the largest town. A smaller place in the centre
of the island named Detancuna is the residence of the
authorities. Cabras, on the eastern coast (population
1000), is the chief port. Dromedaries are bred here.
Gomera lies 20 miles south-west of Tcnerilfe. Jts greatest

length is about 23 miles. The coast is precipitous and
the interior mountainous, but it has the most wood and
is the best watered of the group. The inhabitants are very
poor. The palm trees produce excellent dates ; and wine,
brandy, orchil, raw silk, and 'dried fruits are sent to Tene-
riffe. Dromedaries are bred on Gomera in large number.s.
St Sebastian, the chief town and a port, has 2240 inhabi-
tants. Columbus resided here before sailing in search of
the Xcw World

HiERRO, or Ferro, the most westerly and the smallest
island of the group, is somewhat crescent-shaped. Ite
length in about 18 miles, its greatest breadth about 15
miles, aud I's crcumference [irobably 50 miles. It lies 92
miles W.S. tV. of Tcneriffe. Its coast is bound by hmh
steep rocks, which only admit of one harbour, but the
interior is tolerably level. Its hilltops in winter are some-
times wrapped in snow, which, however, does not lie lun>'.

Better and more abundant grass grows here than on miy
of the other islands. The island is exposed to westerly
gales, which frequently commit great damage. Fountains
of tresh water are few, but there is a sulphurous spring,
with a temperature of 102° Fahr. The ones celebrated
and almost sacred Til tree, wluch was reputed to be always
distilling water in great abundance from its leaves, no
longer exists. Only a small part of the cultivable land is

under tillage, the inhabitants being principally employed ia
pasturage. Wine, brandy, orchil, excellent dried figs, and
sheep are sent to Teneriffe. At Valverde, the principal
town, with 4640 inhabitants, the local authorities reside.

Geographers were formerly in the habit of measuring all

longitudes from Ferro, the most westerly land know n to
them. The longitude assigned at first has, however, turned
out to be erroneous; and the so-called "Longitude of Ferro''
does not coincide with the actual longitude of the island.

See Bethencourt, The Canarian, published by the Hakluyt
Society in 1872 ; Von Buch, Description des lies Canaries, 1803 ;

Bory de Saint Vincent, Les Ilea Forlunles, 1825 ; Fritscli, Hcix-
trilder von den CanarUchen Jnseln,, published as the 22d supple-
mental part to Petermann's Miltheilungen ; C. Piazzi Smyth, Tcne-
riffe, 18C8. (J. V. J.)

CANCALE, a seaport town of France, in the depart-

ment of Ille-et-Vilaine, 10 miles E. of St Malo, on the

bay of St Michael. A considerable trade is carried on in

oysters, which are found in the bay in great numbers and
of excellent quality. In 1758 the duke of Marlborough
disembarked an army, of 14,000 English here for the pur-

pose of attacking St Malo, but retired without accomplish-

ing anything. Population in 1872, 3814. .

CANCAO, Cancar, or Kang-ICao, otherwise known, as

Ponthiamus or Potai-mat, or in Chinese, Ha Thian, th«

capital of a small state in Western Cambodia, on the

eastern side of the Gulf of Siam, at the mouth of the

River Cancao or Klong Chanda ; in 10° 14' N. laL end
104° 55' E. long. The town was once a great centre of

Cambodian trade, its port having been declared free by a

man of -Chinese origin, who took advantage of the civil

troubles of Siam to effect his purpose. In 1717, however,

the Siamese expelled the merchants who had flocked to the

place ; and though a considerable exportation of nee and
salt is still maintained, the prosperity of the town has

largely diminished. , The harbour is shallow, though the

river in general has a great depth of water. A canal gives

communication with the Mekong River.

CANCER, or Carcinoma (from cancer, or mpiciiot, an
eatihg ulcer), is the name given to » class of morbid arowths
or tumours which occur in'man, and also in certain of the

lower animals. The term is apt to be somewhat loosely

employed, partly owing to the fact that there are not a few

forms of diseased growth respecting which it is still a

matter of debate whether they are to be regarded ea

cancerous or not ; and in some measure also to the diffi-

culty often experienced in recognizing true cancer particu-

larly in its earlier stages.

The disease exists in Various forms, which, although

difl"ering from each other in many points, have yet curtain

common characters to which they owe their special signifi-

cance.

1. In structure such growths are composed of nucleated

cells and free nuclei together with a milky fiuid called
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txdcer juice, aU cmtamed withLa a more or less dense

fibrous stroma or framework.

2. They have no well-defined limits, and they involve

all textures in their vicinity, while they also tend to

spread by the lymphatics and veins, and to cause similar

growths in distant parts or organs called " secondary can-

cerous growths."

3. They are undergoing constant increase, and their

progress is usually rapid. »

4. Pain is a frequent symptom. When present it is

generally of a severe and agonizing character, and together

with the local effects of the disease and the resulting

condition of ill health or " cachexia," hastens the fatal

icrmination to which all cancerous growths tend.

5. When such growths are removed by the surgeon they

are apt to return either at the same or at some other part.

The chief varieties of cancer are Scirrhus or hard cancer,

Encephaloid or soft cancer, and Epithelial cancer.

Scirrhus is remarkable for its hardness, which is due to

the large amount of its fibrous, and relatively small propor-

tion of its cell elements. It is of comparatively slow growth,

but it tends to spread and to ulcerate. Its most common
seat by far is the female breast, though it sometimes affects

internal organs.

Encephaloid is in structure the reverse of the last, its

softness depending on the preponderance of its cell over its

fibrous elements. Its appearance and consistence resemble

brain substance (hence its name), and it is of such rapid

growth as to have given rise to its being occasionally

termed acute cancer. Its most frequent seats are internal

organs or the limbs. Ulceration and haemorrhage are com-
mon accompaniments of this form gf cancer.

Epithelial cancer is largely composed of cells resembling

the natural epithelium of the body. It occurs most frequently

in those parts provided with epithelium, such as the skin and
mucous membranes, or where those adjoin, as in thq lips.

This form of cancer does not spread so rapidly nor pro-

duce secondary growths in other organs to the same extent

as the two other varieties, but it tends equally with them
to involve the neighbouring lymphatic glands, and to recur

after removal.

Various views are entertained, and much discussion has

taken place respecting the causation of cancer, but little

has as yet been satisfactorily ascertained on the point.

By some the disease is held to be from the first an entirely

local affection, due to some alteration in the nutrition of

the part, irrespective of any condition of the system gene-

rally, but in course of time coming to assume a malignant
form, and to infect the system secondarily. Others, on the

contrary, maintain that a certain constitutional condition,

either as regards the blood or some of the tissues of the

body, must exist orior to the development of the disease to

which it gives rise. A third view is that the concurrence

of a constitutional and a local cause is necessary for the

production of cancer Without entering into an examina-
tion of these opinions, it appears evident that a constitu-

tional element cannot be excluded in view of such well-

known facts as a hereditary liability to cancer, and also of

its occasional appearance in several parts of the body at one
time.

The hereditary tendency in some persons to this disease

has long been recognized by medical men ; but its extent
was not accurately ascertained till Sir James Paget aflSrmed,

is the result of his observations, that in one out of every
three cases of cancer a family history of the malady could
be traced, and further, that even this probably does not
represent the whole extent of the hereditary predisposition
to cancer.

Cancer is essentially a disease of degeneracy, all statistics

going to show its relatively great frequency after middle
4—;m

life
;

' and the mortality, accoraing to Dr Waishe, goes oo
increasing with each decade until the eightieth year.

Cancer may, nevertheless, attack persons of any age, and
instances of its occurrence are not unknown even among
young children. It affects females to a much larger extent

than males,—this, however, being fully explained by the

greater liability of the female breast and of the uterus to

the disease than any other organs of the body ; for, apart

from this, cancer is quite as common among men. It

occurs equally among all ranks of life.

The commencement of a cancerous growth is frequently

attributed to some local injury, as in the case of blows on
the breast, or in the well-known instance of cancer of the

lip following the irritation produced by smoking a short

clay pipe. But it is only as exciting causes that the
inHuenceof such injuries can be admitted; and there must
still remain, as necessary to account for the disease, some
antecedent condition of the system which gives the par-

ticular direction to the form of morbid action in the part.

Cancer tends to advance steadily to a fatal termination,

but its duration varies in different cases according to the
part affected, and according to the variety of the disease.

Soft cancer affecting important organs of the body often

proves fatal in a few months, while, on the other hand,
cases of hard or epithelial cancer may sometimes last for

several years ; but no precise limit can be assigned for

any form of the disease. In some exceptionally rare

instance? cancerous growth may exist for a great length of

time, and undergo a kind of spontaneous curet oi* at least

prolonged arrestment.

With respect to the treatment of cancer the only hope of
success lies in the entire removal of the disease. This can
obviously be only accomplished where the growth affects

parts which are within reach of the surgeon. When in

such cases the tumour is of recent formation, is limited in

its extent, does not largely affect the neighbouring
lymphatic glands, and has not as yet produced any marked
deterioration of the general health, the surgeon is warranted
in operating. Although it must be admitted that the

results are generally disappointing from the intense

tendency of the disease to recur sooner or later, yet the

relief to suffering and the prolongation of life obtained are

alone sufficient to justify operative interference when other-

wise admissible, not to mention the fact that in some rare

instances a cure has thus been achieved. Nor is the view
of the constitutional and hereditary nature of cancer

necessarily inconsistent with the adoption of such remedial

measures,—since, from the analogy of other hereditary

diseases, it is probable that these influences are more potent
at certain times of life, and that by prompt treatment the
period of special liability may be tided over, although the

inherent tendency cannot be eradicated. When from the

extent of the disease or its existence in internal organs no
attempt at removal can be made, all that can be hoped for

is the relief of suffering, and it is certain that even in such
circumstances much may be done by appropriate medical
treatment. It is painful to think how many of the unfor-

tunate sufferers from this malady place themselves in the

hands of ignoraut persons who profess to be able to cure

cancers, but whose violent remedies, if they do not actually

destroy life, as has often been the case, only aggravate
suffering and entail disappointment.

Cancer is known to occur in many of the lower animals,

being probably most common among the domestic tribes,

but it presents no special peculiarities as a disease beyond
those already referred to. (j. o. a.)

CANCRIN, Fra-Nz Ludwig von (1738-1796), a Ger-

man mineralogist and metallurgist, was born in 1738 at

Breitenbach. After acting as professor and holding
municipal offices in Hesse and at Altkenirchen. he nt-
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traded the notice of the Empress Catherine of Russia,

who made htm director of the saltmines of Staraja-Russa,

counciilur of the Imperial College, and, three years before

his death, councillor of state. He is the author of a large

number of works in German on mineralogy and metallurgy,

of which the most important, the GrundiUge der Berg- und
Salzwerkskunde, published at Frankfort in 13 vols., during
the years 1773-1791, has been translated into several

languages He died in 1796.

CANDAHAR See Kandauar.
CANDELABRUM, in Classical Antiquities, a stand for

a lamp or lamps, usually of such a height as, when placed

on the floor, to be serviceable to a person seated or reclining

on a conch. The material varied according to the cir-

cumstances of the owner j only those of bronze have

«urvived; hut they are many. Generally the form con-

sists of a heavy base resting on three spreading claws.

From the base rises a tall usually fluted stem, branching
out at the top into two or more arms from which the

lami>s were hung. Cn candelabra of this simple form
the only place available for ornament was the top of the

stem, on which a statuette or a group of figures could be

pl.iced , and it appears that very many of the small bronze

statuettes now e.xi3ting in museums had originally served

this purpose. Or the lower part of the stem, immediately
above the base, could be converted into a figure supporting

the stem, as may be seen in several very beautiful examples
in the British Aluseum. There was, however, no limit to

the extent to which tho original form might be departed

from, as many of the candelabra from Pompeii show,

ij CANDESH, or Kandeish. See Khandesh.
I. CANDIA, tho modern name of the island of Crete (qv.)

C.ANDIA, formerly the capital and still the most
populous city of Crete, to which it has given its name
(see Crete), is situated on the northern shore somewhat
nearer the eastern than the western end of the island, in

3,1° 20' N. lat. and 25° 9' E long. It is still surrounded
by its extensive Venetian fortifications , but they have

fallen into disrepair, and a good part of the town is in a

dilapidated condition, mainly from the etfects of earth-

quakes. The principal buildings aro tho pasha's palace,

the mosques, which are fourteen in number, the two Greek
churches, the Armenian church, tho Capuchin monastery,

the bazaars, and the baths. The town is the seat of a Greek
archbishop, and one of tho churches ranks as a cathedral.

The chief trade is in oil and soap, both of which are of

excellent quality; 900 tuns of tho former were exported

in 1873, and of the latter 40,000 cwts. The coasting

tmde, which is of considerable importance, is mainly

carried on in Turkish vessels. The manufacture of leather

for home consumption is an extensive industry, and wine

of good quality is produced in the neighbourhood. The
harbour, which had grown almost inaccessible, was deepened

by Mustapha Pasha between 1820 and 18-10. It isformed

for the most part.by the ancient moles, and was never deep

enough to admit the larger vessels even of the Venetians,

which were accustomed to anchor in the port of the neigh-

bouring island of Standia. A short distance from St

George's Gate there is a small village exclusively inhabited

by lepers, who number about seventy families. Tho popu-

lation of the town is estimated at from 15,000 to 18,000,

about two-thirds being Turks. Candia, or as it is frequently

called, Megalo Castro (the Great Fortress), occupies the site

of tho ancient Ileracleion, the seaport of Gnossus, and is

still known by th.it name to the Greek spociJ<ing population.

Tho ruins of the mother city are situated at the distance of

about two miles and a half to tho S.E. al tho village of

Makri Teikos or Long Wall. Founded by the Saracens in

the 9th century, Candia was fortified by the Genoese in

tho 1 2th, and was greatly extended and strengthened by the

Venetians in the 13th, 14th, and 15tL centuriss. It was
besieged by the Turks under the Vizier Achmct in 1667

;

and, m spite of a most heroic defence, in which the
Venetians lost 30,000 in killed and wounded, it was forced
to surrender in 16G9. (Sprall's Travels in Crete, 1K65.)

CANDIAC, Jean Louis Pierre Elizabeth db
Mo.ntoalm de, a child of astonishing precocity, born at

the Chateau de Candiac, in the diocese ot Nimcs in France,

in 1719» At four years of age he read Latin, either printed

or in manuscript ; and at six he understood Greek and Heb-
rew, hadan astonishing acquaintance with arithmetic, his-

tory, geography, and heraldry, and had read many of the best

authors. His extraordinary powers attracted the attention

of the learned ; and it was for his benefit that the typo-

graphic, board was contrived by .M. Dumas, who superin-

tended his instruction. He died at Pans in 1726.

CANDLE, a cylindrical rod of solid fatty or waxy
^natters, enclosing a central fibrous wick, and designed for

giving light.

The raw materials mosily used for candles are tallow and
palm oil ; they are also made from wax, cocoa-nut oil,

paraflin, spermaceti, the mineral wax called ozokerit, Ac.

For ordinary tallow candles, the mutton or ox tallow, taken
as soon a.s possible after separation from the carcase, is

sorted, cut into pieces, and melted in a pan ; the mem-
branous matters, which are known as graves or cracklings,

collect at the .surface ; and the liquid tallow, after being
strained through a sieve and washed with boiling water, is

ready for use. The candles are made either by dipping or

by moulding.

The common tallow candles, however, are greatly inferior,

both as regards illuminating power and absolute expense, to

those now obtained from raw fats by processes based on
the researches of some French chemists. The stearine or

stearic acid industry, which is now of large proportions,

originated in M. Chevreul's discovery that fats are

composed of one or more inflammable fatly acids com-
bined with a comparatively uninflammable base, glycerine.

Thus, tallow or palm oil consists of palmitic, stearic, and
oleic acids, with glycerine. An economical method of

separating the acids and the glycerine was first discovered

in .1831 by De Milly, who used lime for the purpose, in

place of potash and soda, tho substances adopted by
Chevreul and Gay-Lussac in their patent of 1825. The
factory established by De MiUy and Motard near the

Barriire de l'£toile, in Paris, gave the " star candles " their

name.

In this saponification by means of lime, tho melted fat

is stirred some hours with a mixture of lime (about 14 per

cent, of the weight of the fat) and water. The lime com-
bines with the acids to form a soap, and the glycerine,

dissolved in the water, is then run off. Next, the lime

soap is decomposed, under heat, by means of sulphuric acid,

which unites with the lime, the fatty acids being set free.

100 parts of the fatty acids, at this stage, give on an
average 459 parts of a mixture of stearic and palmitic

acids. The acids are washed with water, and allowed to

cool and solidify. They arc then pressed in press bags,

both m the cold state and with ap[ilication of heat, to expil

oleic acid, which is liquid. After further purification, they

aro ready to be made into "stearine candles."

Various other methods of saponification have come into

practice. Thus it was found that the amount of lime in

the foregoing process might be greatly reduced if the

mixture were heated to a higher temperature with

superheated steam. In another method, sulphuric acid is

added to the fat, and tho mixture is heated. The black

mass produced is washed with boiling water till all the

fatty acids are completely freed from sulphuric acid.

Then they are distilled with the aid of superheated
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steam, coolcfl and pressed. This process offers advantages

in treatment of impure and refuse fats, but it involves some
waste of fat. Distillation has been dispensed with in the

simpler process of De Milly (who found that fat could

be saponified with sulphuric acid without formation of

tarry matter), and more recently in that of Bock. Accord-

ing to the latter, most neutral fats consist of small fat

spherules, with thin albuminous skins. A little strong

sulphuric acid introduced, under given conditions, has the

effect of partly carbonizing the skins and liberating the

neutral fat, which is then ready fur decomposition by
boiling with water in open vessels. The fitty acids

obtained after decomposition (they are about 94 ^er cent.

of the original fat) are of a dark colour, from the prtsence of

portions of the carbonized skins. By suitable oxidation

with acid, the colouring matters are rendered precipitable.

The fatty acids are afterwards pressed A method of

saponificalion specially suitable for palm oil is that of

heating the substance in a still to a temperature of 290°

to 315° C, and passing a current of superheated steam

through It. Saponification by water under high pressure

seems to have been first observed by Faraday in 1823;

and the process has been developed industrially by Tilgh-

mann, Melsens, and others.

The wicks of candles are generally of cotton-yarn, and,

to secure good steady combustion, they should be of uni-

form thickness, and free from knots or loose threads. The
parallel threads of the wick are commonly twisted into a

loose spiral. Plaited wicks were introduced by Cainbacdris,

bis object being to do away with the necessity of snuffing.

Through twisting of the plaited wick as it burns, the pro-

truding end is kept just outside the flame, and consumed
to ash by the surrounding air. In stearine candles, the

combustibility is often aided by impregnating the wicks

with a solution of boracic acid ; a glass bead is formed at

the top of the burning wick through the action of the acid

on the constituents of the ash, and this by its weight turns

the wick out of the flame. Another form of wick for

stearine candles is prepared by first winding cotton-yarn

round a wire. The covered rod is inserted in the mould,
and after moulding is withdrawn from its covering, which
remains as the wick. Machinery is now used in making
various kinds of wick.

In the production of candles by dipping, the wicks are

first arranged in pendant position on sticks on a frame
corresponding in size to the dipping-trough, and each frame

is suspended from one of a number of cross arms projecting

from and jointed with an upright beam which turns on
pivots. The workman turns these arms round, and as each

frame comes over the dipping-trough, he presses the frame
down, so that all the wicks are immersed in the tallow.

This coats the wicks with one thin layer , the arms are

then turned round, and each frame, as it successively

arrives over the cistern, is treated the same way. The
layer of tallow added in the dipping becomes consolidated

before the turn comes for that set of candles to receive

a second dip , and the arms are turned round and the

candles dipped again and again, until all have acquired the

requisite thickness and weight, which is known by a

counterpoise fixed to the arm.

In the process of moulding, on t?ie otiier hand, a number
«)f slightly conical pewter moulds (ten to eighteen), Cnely-

polishcd inside, are fixed by the larger extremity to a kinci

of trough, their taper ends projecting downwards. The
wick IS then fixed in the centre of the mould by being

drawn through an aperture at the point of the mould which
forms the upper end of the candle, and is retained in its

place at the open extremity within the trough by means
of a wire or other arrangement. The liquid material, being

p'ured intvthe trough, fills all the moulds, and as soon as

it is solidified, any redundance is removed and the candle
drawn out of the mould by the end of the wick which has
been held by the wire, iloulding-machines are in common
use, in which as one set of candles is discharged from the
moulds, the latter are, by the same movement, rewicked for

the next process of filling. A reel of wick is connected
with each mould. The discharged candles are held in a
horizontal position, while a knife severs the wicks. Before
receiving the fat, the moulds are slid on a railway into a
hot closet to be heated. Each machine holds about 200
frames of moulds, and each frame contains 18 bobbins,
each of which at first has CO yards of cotton wick.

The stearine candles are»made by moulding. A difiiculty

arose from the tendency of stearic acid to crystadize in

large foliated crystals, the candles produced being thus
irregular in structure and bnttle. The remedy at first

adopted was the addition of a little arsenious acid, but
this proved detrimental to health. The method now em-
ployed is to mix 2 to G per cent, of white wax with the
stearic acid when molten, or to add about 20 per cent, of

paraffin.

Wax is a material not very suitable for moulding on
account of its contraction in cooling and adhesion to the

moulds. Several varieties of wax, besides that of bees, are

used in candle-making. The wax is first submitted to a
bleaching jirocess ; and the candles are generally made by
ladhng molten wax upon the wicks from a large basin ovef
which they are suspended from an iron ring. When the

proper thickness has been acquired, the candles are taken
down and rolled on a marble slab, or wooden table, and are

then cut and trimmed. Where wax candles are made by ths

hand, the wax, being kept soft in hot water, is applied bit

by bit to the suspended wick. Presses have been contrived

for making wax candles ; they are of similar arrangement
to those for making continuous lengths of lead and block-

tin pipes. The wick is so directed that it is concentrically

surrounded with soft wax when ejected from the spout of

the cylinder of the fUKss, thus forming a continuous candle,

which IS afterwards cut up into lengths. Wax tapers of

various thickness are produced by drawing the uncut wick
through molten wax in a pan, then through a draw iron

provided with somewhat conical apertures, arranged like

those for wiredrawing, in the side of the vessel. The waxed
wick IS wound very slowly- on a drum, the wax having
time to.solidify in its passage. The process may be repeated

several times with drawing irons of increasing'apcrture.

I'araJJin, now largely made into candles, is obtained from
native petroleum (Rangoon oil), or from the products of

dry distillation of peat, brown coal, Boghead mineral, lignite,

bituminous schist, or ozokerit. The paraffin of candles ia

generally a mixture of several paraffins having different

melting points. A little stearic acid (5 to 15 per cent.)

13 usually added, in order to make the candles more rigid,

and in some instances to raise the temperature of fusion ; it

also facilitates colouring. The candles are moulded much
in the same way as stearine candles. The molten paraffin,

however, is solidified suddenly by immersion of the
Wjim moulds in cold water, the paraffin being thus pre-

vented from becoming crystalline and opaque. For black

paraffin candles the paraffin is heated with anacardium
shells, the resin of which is dissolved by it.

The mineral wax or paraffin known as ozokait is found
in the Carpathian Mountains, Galicia, Bohemia, and else-

where. At the low temperature of 66° C. it becomes fluirf,

and other less fusible substances can then be added. Dr
Lctheby has observed that the light of 754 ozokerit candles

equals that of 891 paraffin, or 1 150 wax candles. Sperma-
ceti is the solid matter obtained from the oil of the sperm
whale by filtration. In further preparation for candles it i»

hardened and whitened by prT-sure. and rffined by a weak.
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alkaline ley. A little wax or paraffin is added to prevent

crystallization. Sperm candles have a high illuminating

power, and notwithstanding their costliness, a considerable

trade Ls done in them. The well-known composite candles

Te made of a mixture of palm-acid and the stearine of cocoa-

aut bil in various proportions. Belmont sperm is made of

hot-pressed distilled palm-acid , Belmont wax of the same

mineral tinged with gamboge. Night lights are short thick

cylinders of fat, with a very thin wick, calculated usually

to burn from six to ten hours. In making them, the

melted fat is poured into shallow moulds having movable

bottoms, with a projecting wire which moulds a narrow

tuba for the wick. By pressing up the bottom the

cylinders of fat are ejected ; a wax-covered wick supported

on a small piece of tin is afterwards inserted, and is cemented

it the bottom part by pressing the night light on a warm
porcelain slab. Child's night lights are made in paper

cases of the nature of pill boxes, having a hole in the bottom

through which the tin-supported and waxed wick has been

inserted.

A -candle is a simple but ingenious contrivance for sup-

plying a flame with as much melted material as it can con-

sume without smoking. If the thickness of the candle be

properly adapted to that of the wick, the fatty matter

immediately below the flame is melted, so that a cup-like

reservoir is produced, always properly filled for feeding the

flame; The fibres of the wick act as a congeries of

capillary tubes which convey the fluid fat into the flame,

where, being exposed to a high temperature and sheltered

from the air by the outer shell of flame, it becomes sub-

jected to a dry distillation. The inflammable vapour thus

produced rises, and by constant combustion diminishes in

quantity and consequently in diameter, until at length it

entirely disappears in a point. A current of air from below

is produced by the heat of the flame ; the oxygen of the

air, aided by the high temperature, decomposes the inflam-

mable vapour of the fat into hydrogen and carbon, and

unites with these to form water and carbonic acid.

The interior dark part of a candle or other flame contains

unignited inflammable vapour %vhich wiU not of itself sup-

port combustion ; it may bo drawn off with a glass tube

and ignited at a distance. According to Frankland, the

luminosity of an ordinary candle, lamp, or gas flame is

due, not, as commonly supposed, to the separation of solid

particles of carbon, but to that of very dense hydrocar-

bons, which produce the same efi'eot as the vapours of

arsenic and phosphorus in their respective flames.

The excise duty of Jd. per lb. on tallow candles, and 3Jd.

per lb. on wax and spermaceti candles, was repealed in

1832. (a. b. m.)

CANDLEMAS, a^ church festival, held on the 2d of

February, which has in Scotland been chosen as one of the

four term-days. The festival commemorates the purifica-

tion of the Virgin ; and the observances to which it owes

its name, viz., the lighting of candles, and, in the Roman
Catholic Church, the consecration of the candles which are

to be used during the year for ecclesiastical purposes, are

said to have an emblematical reference to the prophecy

of Simeon that the child Jesus should become " a light to

lighten the Gentiles." The institution of this feast dates

probably from the reign of Justinian, and the year 542
is sometimes fixed upon as that of its first celebration. It

is supposed to have grown out of the heathen festivals

held in this month,—a view which is supported by the

following considerations :—(1), The word February (con-

nected with februare) denotes purification
; (2), in this

pionth the purification of the people took place
; (3), the

rites of the Lupercalia, which were celebrated on' the

15th, included the lighting of candles, in allusion to those

nsed by Ceres in her search for Proserpine: and (4), Uio

origin of other CSiristian feasts appears to have been
similar.

CANDLESTICK, in the earlier meaning of the word,
was the name applied to any form of support on which lights,

whether candles or lamps, were fixed; and so it happens
that what would now be called a candelabrum is stUl some-
times spoken of from tradition as a candlestick, e.g., as when
Moses was commanded to make a- candlestick for the
tabernacle, of hammered gold, a talent in weight, and con-
sisting of a base with a shaft rising out of it and six arms,
and with seven lamps supported on the summits of the six

arms and central shaft. When Solomon built the temple,

he placed in it ten golden candlesticks, five on the north
and five on the south side of the Holy Place ; but after

the Babylonish captivity, the golden candlestick was again
placed in the temple, as it had been before in the tabernacle

by Moses. On the destruction of Jerusalem by Titus, it

was carried with other spoils to Rome. Representations

of the seven-branched candlestick, as it is called, occur on
the arch of Titus at Rome, and on antiquities found in

the Catacombs at Rome. The primitive form of candle-

stick was a torch made of slips of bark, vine tendrils, or

wood, dipped in wax or tallow, tied together and held in

the hand by the lower end, such as. are frequently figujed

on ancient painted vases. The next step was to attach to

them a cup (discus) to catch the dripping wax or tallow.

See Candelabrum.
CANDLISH, Robert Smith, D.D. (1806-1873), an

eminent Scottish clergyman, was bora at Edinburgh on the

23d March 1806. His father, who was a teacher of

medicine, having died a few weeks after his birth, the
widow and family removed to Glasgow, where young
Candlish was brought up and educated. In 1818 he
entered the University of Glasgow, and after a curriculiun

of five sessions, during which he carried off many honours,

he. duly graduated M.A. Entering immediately on his

professional studies, he passed during the years 1823-26
through the prescribed course at the divinity hall, then

presided ovei; by Dr Stevenson MacGiU. While carrying

on his studies he had been largely occupied, according to

the common Scotch practice, with private teaching, and
on leaving the divinity hall he accompanied a pupil as

private tutor to Eton. On the termination of this engage-

ment in 1829, he entered upon his own proper Work,
having been licensed to preach during the summer vacation

of the previous year. He was employed for two years at

assistant to the minister of the parish of St Andrews,

Glasgow, and he subsequently occupied a similar situation

for about the same period in the parish of Bonhill, Dum-
bartonshire. In each case the entire duties of the charge

devolved upon him, and he fulfilled them with characteristic

energy and zeaL It was not until 1834, after he had
oS'ered himself for service in Canada, in the belief that he
was not to find a sphere of labour at home, that he obtained

a settled charge as minister of the important parish of St
George's, Edinburgh. Here he at once took the place he
so long held as one of the ablest preachers in Scotland.

Destitute of natural oratorical gifts, and somewhat ungainly

in his manner, he attracted and even rivetted the attention of

his audience by a rare combination of intellectual keenness,

emotional fervour, spiritual insight, and power of dramatic

representation of character and life. His theology was that

of the Scottish Calvinistic school, but ho combined with

the narrowness that springs from strong conviction the

breadth that springs from tender sympathy. .With such

qualities it was natural that he should gatlier round him
one of the largest and most intelligent congregations in the

Scottish metropolis.

From the very commencement of his ministry in Edia

burgh, Candlish took the deepest interest in ecclcsi'aif
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tioal questions, and he soon became involred aa one of the

chief actors in the struggle which was then agitating the

church. His first Assembly speech, delivered m 1839,

placed bim at once among the leaders of the party that

afterwards formed the Free XJhurch, and his influence in

bringing _about what is known as the Disruption was

inferior only to that of Chalmers. As a debater he had

powers of the highest order, which would have won for

him a foremost place iu any deliberative assembly. Great

aa was his popularity as a preacher, it was in the ecclesias-

tical arena that his ability chiefly showed itself, and
probably no other single man had from first to last so large

a share in shaping the constitution and guiding the policy

of the Free Church. He was actively engaged at one

time or other in nearly all the various schemes of the

church, but special mention should be made of his services

in the Education Committee, of which he was convener

from 1846 to 1863, and in the unsuccessful negotiations

for union among the non-established Presbyterian denomi-

nations of Scotland, which were carried on during the

years 1863-73. In the Assembly of 1861 he filled the

moderator's chair.

As a theologian the position of Candlish was perhaps

inferior to that which he held as a preacher and ecclesiastic,

but it was not inconsiderable. So early as 1841 his

reputation in this department was suflScient to secure for

him the nomination to the newly-founded chair of Biblical

.Criticism in the University of Edinburgh. The appoint-

ment was, however, not ratified by the Home Secretary in

consequence of a representation made in the House of

Lords, by the earl of Aberdeen, that Candlish had
set himself in opposition to the law of the land by^ preach-

ing in the parish of Huntly in spite of an interdict from
the Court of Session. By a somewhat curious coincidence

a second appointment to a professorship was also nullified,

though in this case by his own act, and after a few months'

tenure of the office. In 1847 Candlish, who had
received the degree of D.D. from Princeton, New Jersey,

in 1841, was chosen by the Assembly of the Free Church
to succeed Chalmers in the chair of divinity in the

New College, Edinburgh. After partially falfilling the

duties of the oflSce for one session, he was led to resume the

charge of St George's, the clergyman who had been chosen

by the congregation as his successor having died before

entering on his work. In 1862 he was again connected

with the New College, being appointed principal in succes-

sion to Cunningham, with the understanding that he
should still retain his position as minister of St George's.

Some months before this he had obtained the assistance of

a colleague in his pastoral work, but he continued to preach,

with one or two intervals of somewhat protracted illness,

until within a short time of his death, which occurred on
the 19th October 1873.

Though his greatest power was not displayed through
the press, Candlish made a number of somewhat im-

portant contributions to theological literature. In 1842
he published the first volume of his Conlnbuti07is towards
the Exposition of thf Book of Genesis, a work which was
completed in three volumes several years later. In 1854
he delivered, in Exeter Hall, London, a lecture on the

Theological Essays of the Rev. F. D. Maurice, which he
afterwards published, along with a fuller examination of

the doctrine of the essays. A treatise entitled The Atone-

ment ; its Reality, Completeness, and Extent (1861) was
based upon a smaller work which first appeared in 1845.
In 1864 he delivered the first series of Cunningham lectures,

taking for his subject The Fatherhood of God. Published
immediately afterwards, the lectures excited considerable
discussion on account of the peculiar views they represented.

Further illustrations of these views were given in two works

published about the same time as the lectures, one a
treatise On the Sonship and Brolherlvood of Believer), and
the other an .exposition of the first epistle of St John.
Among his other works were Life in a Hisen Saviour

;

Scripture Characters , Reason arid Revelation; and The
Christian's Sacrifice and Service of Praise. A posthumous
volume of sermons with a short prefatory biographical

sketch appeared in 1874.

CANDOLLE, Augustin Pyrajue de. See De
Candolle.
CANE, a name applied to many plants which are

possessed of long, slender, reed-like stalks or stems, as, for

example, the sugar-cane, the bamboo-cane, or the reed cane.

From the use as walking-sticks to which many of these

plants have been applied, the name cane is improperly

given to sticks irrespective of the source from which they

are derived. Properly it should be restricted to a peculiar

class of palms, knuwn as ratans, included undsr the two
closely allied genera Calamus and Doemonoropa, of which
there are a large number of species. Tbo plants are found
widely extended throughout the islands of the Indiai

Archipelago, the Malay Peninsula, China, India, anc
Ceylon ; and examples have also been found in Australii.

and Africa. They were described by the learned Rumphius,
under the name of Palmijunci, as inhabitants of dense
forests into which the rays of the sun scarce can penetrate,

where the_ form spiny bushes, obstructing the passage

through, the jungle. They rise to the top of the highest

trees and fall again so as to resemble a great length of

cable, adorned, however, with the most beautiful leaves,

pinnated or terminating in graceful tendrils. The plants

creep or trail along to an enormous length, sometimes, it

is said, reaching 500 feet. In the Paris exhibition of 1855
two examples of Calamus verus, measuring respectively

270 and 230 feet, were exhibited. The stem in few cases

exceeds 1 inch in diameter, and it is mostly of much smaller

dimensions. When growing it is sheathed in a base of

numerous leaves, which the natives, in preparing the canes
for the market, strip off by pulling the cut plant through a
notch made in a tree. The canes always present distinct

rings at the junction of the sheathing leaves with the stem'.

They assume a yellow colour as they dry ; and those
imported from Calcutta have a glossy surface, while the

produce of the Eastern Archipelago presents a dull exterior.

Canes, on account of their lightness, length, strength,

and flexibility, are used for a great variety of purposes by
the inhabitants of the countries in which they grow. Spht
into thin strips they are twisted to form ropes and ships'

cables, an application mentioned by Captain Dampier in

his Voyagif. A more important appUcatiou, however,
is for bai>ket-work, and for making chairs, couches,
pillows, <tc., as the great strength and durabihty of thin and
easily-prepared strips admit of such articles being made at

once airy, strong, and flexible. Much of the beautiful and
elaborate basket-work of the Chinese and Japanese is made
from thin strips of cane, which are besides used by the

Chinese for larger works, such as door-mats, houses, and
sheds. The use of cane as a material for constructing

bridges in Ceylon is mentioned by Sir James E. Tennent,
and Dr J. D. Hooker instances a similar application of the
material in his Himalayan Journal.

A very large trade with Western countries and the
United States is carried on in canes and ratans, the prin-

cipal centres of the trade being Batavia, Sarawak, Singapore,

Penang, and Calcutta. In addition to the varieties used
for walking-sticks, whip and umbrella handles, ic, the

common ratans are in extensive demand for basket-

making, the seats and backs of chairs, the ribs of cheap
umbrellas, saddles, and other harness-work ; and generally

for purposes where their strength and flexibility make
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tliem eflicieut substitutes for whalebone. The walking-

Btick " canes " of commerce include a great many varieties,

some of which, however, are not the produce of trailing

palms. The well-known Malacca canes are obtained from

Calamus Scipionum, the stems of which are much stouter

than is the case with the average species of Calamus.

CANEA, or Khania, the principal seaport and since'

1841 the capital of Crete, is finely situated on the northern

coast ot the island, about 25 mUes from its western extrem-

ity, on the isthmus of the Akrotiri peninsula, which Les

between the Bay of Canea and the Bay of Suda. Its

latitude is 35' 31' N., and its longitude 24° 1' E. Sur-

rounded by a massiye Venetian wall, it furms a closely-

built, irregular, and overcrowded town, though of late years

a few of its streets have been widened. The ordinary

houses are of wood ; but the more important buildings are

of more solid materials. The Turks have a number of

mosques ; there are Greek churches and a Jewish synagogue
;

an old Venetian structure serves as a military hospital; and
the prison is of substantial construction. The town is the

seat of a Greek bishop, who is suffragan to the metropoli-

tan at Candia; and it is the official residence of the

European consuls. The harbour, formed by an ancient

transverse mole nearly 1200 feet long, and protected by a

lighthouse and a fort, would admit vessels of considerable

tonnage ; but it has been allowed to silt up until it shoals

off from 24 feet to 10 or even 8, so that large vessels

have to anchor about four or five miles out The principal

articles of trade are oil and soap, of which there were

exported, in 1874, 530 tuns aud 50,000 cwts. respectively.

A few small ships are built in the port, and there is a pretty

extensive manufacture of leather. The fosse is laid out in

vegetable gardens
;

public gardens have been constructed

outside the walls ; and artesian wells have been bored by
the Government. To the east of the town a large Arab
village has grown up, inhabited for the most part by natives

of Egypt and Cyrenaica, who act as boatmen, porters, and

servants, and number from 2000 to 3000 ; while about a

mile off on the rising ground is the vUlage of Khalepa,

where the consuls and merchants reside. The population

of tho town is estimated at 12,000. Canea probably

occupies tho site of the ancient Cydonia, a city of very

early foundation and no small importance. During the

Venetian rule it was one of the strongest cities in tlie

island, but it fell into the hands of the Turks in 1G4G,

several years before the capture of Candia. In 185G it

suffered from an earthquake. Tho neighbouring plain is

famous for its fruitfulness, and the quince is said to derive

its name Cydonia from the town.

CANEPHORI was the title given to the girls who
at Athens were annually selected from noble families to

walk in tho procession at the Panathenaic and apparently

also at other festivals, carrying on their heads baskets

containing the implements and apparatus necessary for a

sacrifice. The gracefulness of the attitude which may be

seen in the figures ot Canephori on the frieze of the

Parthenon in the British Museum, is known to have

suggested itself as a subject for sculpture to Polycletus and

Scopas. This typo of statue also came to be used in archi-

tecture to support light entablatures, in which case they

are sometimes identified with Caryatides.

CANGA-ARGUELLES, Jose, Spanish statesman, was
born in 1770, and died in 1843. Ho took an active part in

the Spanish resistance to Napoleon, in a civil capacity, aud
was an energetic member of the Coftes of 1812. On the

return of tho Bourbon line in 1814, Canga-Arguelles was
sent into exile in tho province of Valencia. On the restora-

tion in 1820 of the constitution of 1812, he was appointed

minister of finance. He continued at this post till tho

spring of 1821, distinguishing himself by the zeal and

ability with which he sought to reform the finances of Spain.

It was high time ; for the annual deficit was greater than
the entire revenue itself, and landed and other property
was, to an unheard-of extent, monopolized by the priests.

The measures he proposed had been only partially enforced,

when the action of the king with regard to the ministry,

of which he was a member, obliged him to resign. There
after, as a member of the Moderate Liberal party, Canga-
Arguelles advocated constitutional government and financial

reform, till the overthrow of the constitution in 1323,
when he fled to England. He did not return to Spain till

1829, and did not again appear in public life, being
appointed keeper of the archives at Simancas. He is the

author of three works :

—

Elcincntos de la Ciencia deHacienda
(Elements of the Science of Finance), London, 1S25;
Diccionario de Hacienda (Dictionary of Finance), London,
1827 ; and Observaciones sobre la (/uerra de la Peninsula
(Observations on the Peninsular War), in which he
endeavoured to show that his countrymen had taken a far

more effective part in the national struggle against the

French than English historians were willing to admit.

CANGIAGI, or Cambiaso, Luigi (1527-1585), a dis-

tinguished painter, was born at Genoa in 1527, and died

at the Escorial in 1585. He received his first lessons in

the art of painting from his father, and completed his

education at Rome, where he studied with particular care

the masterpieces of Michelangelo. At a very early age

-he. had gained a high reputation as an artist, and in 1583
he was invited to Spain by Philip II., who desired his

assistance in the decoration of tho Escorial. He painted

the ceiling of the choir, representing the Assemblage of tho

Blessed. It is considered his best work. Among his other

productions which were highly esteemed were tho Rape
of the Sabine Women, the Sleeping Cupid, and JuditL
Most of his paintings are in Genoa and Spain ; the

Sleeping Cupid is in the royal collection at Paris. .

CANICATTI, a town of Sicily, in the province of

Girgenti, which dates, it is believed, from the Saracenic

occupation. It is well built and finely situated on the slope of

a hill. The vine, orange, olive, and almond grow abundantly

in the neighbourhood, and the inhabitants devote them-

selves chiefly to agricultural puisuits. Population, 20,908.

CANINA, Luioi (1793-1856), an Italian archaeologist

and architect, was born at Casale in Piedmont He became
professor of architecture at Turin, and his most important

works were the excavation of Tusculura in 1829, and of the

Appian Way in 1848. He is the author of a great number
of works on archeology and architecture, of which several

wore published in a most magnificent and costly form by
his patroness, the queen of Sardinia. Of these may bo

mentioned L'Ai-chiteltura liomana, 1830; L'Aichitettura

(Iveca, 1833 ; Descrizicne storica del foro Romano e sue

adjacenze, 1834; Descriziona delV antico Tusculo, 1841;
Su/l' Architettma piU propria dei tempi erisliani, 1843.

CANINI, Giovanni Agnolo (1G17-1666), a designer

aud engraver, born at Rome in 1G17. He was a pupil of

Domenichino, and afterwards of Barbalunga. He painted

some altarpieces at Rome, including two admired pictures

for the church of San Martino a' Monti, reprv^entiiig the

Martyrdom of St Stephen and of St Bartholomew. His

painting aimed at general effect, not at precision of detail.

Having accompanied Cardinal Chigi to France, he was

encouraged by the minister Colbert to carry into execution

his project of designing, from medals, antique gems, and

similar sources, a series of portraits of the most illustrious

characters of antiquity, accompanied with memoii-s ; but

shortly after the commencement of tho undertaking Canini

died at Rome, in IGGG. The work, however, was pro-

secuted by his brother Marcantonio, who, with the assist-

ance of Picard and Valet, completed and publi.slied it in
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1699, under the title of Iconojrafia di Gio. Ag. Camni.

It contains 150 engravings. A reprint in Italian and

Frencli appeared at Anisterdam in 1731.

- CAMTZ, Friedrich RoooLPa Ludwig, Baron von

(1654-1699), a German poet and [lolitician of noble family,

was born at Berlin in lGo4. He attended the universities

of Leyden and Leipaic, and travelled in England, France,

.and Italy. In 16S0 he became councillor of legation, and

Frederick I. made bini councillor of state, privy councillor,

baron of the empire, and plenipotentiary at the Hague, all

»*hich positions be appears to have filled with credit.

His reputation is, however, founded upon bis verse.

He believed that a great reform might be effected in

German literature by the introduction of the rules of

French taste ; and, consequently, he became an imitator of

Boileau, and through him of Horace,—the polished grace

•of whose verse he aUtained in some measure, though he

does not always avoid turgidity and bombast.

CANNif;, in Ancient Geography, a town of Apulia, on
ithe River Aufidus, Q miles from its mouth. It is famous

for a terrible defeat which the Romans received. there from

the Carthaginians under Hannibal, 216 B.C.I A great

diversity of opinion has prevailed as to the ex^ct spot on

which the battle was fought, rvhethcr, as has been the

general belief, on the south side of the river, <.'or oti the

north bank, as is maintained by the best authorities, in-

cluding Niebuhr, Swinburne, itc. The site of the town,

which continued to exist at least till the 13th century, is

still marked bytancient ruins, among which the most
important are those of an aqueduct, an amphitheatre, and

a triumphal arch. In a neighbouring rock are several

'large sepulchral excavations, in which vases and paintings

have been discovered.

CANNE.S, a seaport of France, and tho chief town of

the department of Var on the Mciliterranean, 15 miles S. \V.

of Nice an<l 25 miles N.E of Draguignan, in 43" 34' N.

lat. and 7° 0' E. long. It enjoys a southern exposure on a

seaward slope, and is defended Irom the northern winds by
ranges of hills. Previous to IS3I, when it first attracted

ihe attention of Lord Erougbam, it mainly consisted of tho

old quarter (named Sucquct), and had little to show except

an ancient castle, and a church on the top of Mont Chevalier,

dedicated in 1603 to Notre Dame d'lCspdrancc ; but since

that period it has become a largo and important town, and

one of the most fashionable winter resorts in the south of

Franco, much freipiented by English visitors. The neigh-

bourhood is thickly studded with villus, which are solidly

built of a stone .so soft that it is sawn and not hewn. There
is an excellent quay, and a beautiful promenade runs along

(he beach ; and numerous sheltered roads stretch up the

valleys amidst groves of olive trees. On the top of the hill

behind the town are a Roman Catholic and a Protestant

cemetery. In the most |)romineiit part of the latter is the

grave of Lord Brougham, dislinguibhcd by a massive stone

cross standing on a double basement, with the simple inscrip-

tion
—

" Henricus Brougham, Natiis MDccLxxvm., De-
cessit MDCCCLXViii.;" and in the immediate vicinity lies

James, fourth duke of Montrose, who died Dccenibcr 1874
The country around is very beautiful and highly fertile,

©range and lemon trees are cultivated like peach-trees in

England, while olives, almonds, figs, peaches, grapes, and
other fruits are grown in abundance, and, along wnth the

produce of the fisheries, form the chief exports of the town.

Essences of various kinds are manufactured, and flowers are

exjtensively cultivated for the perfumers. The climate of

Cannes has been the subject of a considerable variety of

opinion,— the preponderance being, however, in its favour.

According to Dr De Valcourt, it is remarkable by reason of

ihe elevation and regularity of the temperature during the

height of the day, ibe c'earness of the atmosphere and

abundance of light, the rarity of ram and the absence of
fogs. The following are a few of his numerous observa-
tions of winter temperature, given in degrees Fahr. :— '
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for storing as well as from their reckless improvidence,

should in severe climates be often driven to this extremity.

For example, it is known that the miserable natives of

Tierra del Fuego, when starving in winter, would throttle

and devour the oldest woman of the party ; when asked
why they did not rather kill their dogs, they replied,

"Dog catch otters'" (Fitzroy, foj/. oj Adventure and
Reagte, vol. ii. p. 183). For accounts of cannibalism and
murder under stress of hunger in Australia see Salvado,

Memorie dell' Australia, p. 240; Waitz, Anthropologie

der Naturvolker, vol vi, p 749 , among American tnbes,

Bancroft, Native Races of Pacific Slates, vol. i p. 120,
Back, Exp. to Great Fish fiiver', p. 227 , Waltz, vol. ui. p.

89 ; in Polynesia, Elhs, Polynesian Researches, voL i. p.

359; Martin, Manner's Tonga Islands, vol. i. p. 116,

II Fury or Bravado.—The North American Indian

phrases as to eating the flesh and drinking the blood of

their enemies are not to be taken as mere metaphor, but as

referring to acts really done. There is even an -Iroquois

legend of a dialogue between the Manitu (Great Spirit)

and a warrior who defends the eating of slain enemies as

satisfying at once hunger and revenge (Crevecoour, Jonrney
III Pennsylvania; Klemm, AUgemeine Culturc/eschichte, vol.

ii. p. 28). For actual details of this ferocious custom see

Schoolcraft, Indian Tribes, vol. lii. p. 242; Hennepin,

vol. ii. p. 159 ; J. G. Miiller, Ameiikanische Urreligionen,

p. 145; Waitz, vol. iii. p. 159. Among the Polynesians,

there is similar evidence of warriors devouring the flesh

and drinking tho blood of the slain enemy, where the

purpose seems clearly that of inspiring terror and gratifjnng

vengeance. (See Ellis, Polynesian Researches, vol. i. p.

309; Turner, Polynesia, p. 194; Waitz, vol. vi. p. 158.)

III. Morbid Affection.—Cases of the dead being devoured

by relatives and friends (especially children by parents)

from a sentiment of affection are recorded among low

savage tribes, see Spix and Martins, Reise in Drasiliai,

vol. ii . p. 692; Angas, Savage Life in Australia, <i:c.,

vol. i. p. 73; ^owitt, Impressions of Australia, p. 134;
Gerland, Aussterben der Nalurvijlkcr, p. 66. Such accounts

are not, however, numerous, and sometimes, at least, may
properly belong to other classes. The most remarkable is

ths often-quoted passage of Herodotus (iv. 26), describing

the funeral feasts of the Issedones of Central Asia, where

the relatives ate the body of the deceased with other meat,

the skull being set in gold and preserved ; these were

sacred rites done in honour of the dead. As lately as the

13th century, William of Ruysbruck was told that the

people of Tibet had till recently kept up this custom of

eating their deceased parents, and still used their skulls as

drinking-cups (Rubruquis in Pinkerton's Coll. of Voyages,

Tol. vii. p. 54).

IV. Magic.—Few notions belonging to primitive savage

magic are more intelligible or more widely spread than the

belief that the qualities of any animal eaten will pass into

the eater. This motive naturally leads to cannibalism (see

Stanbridge, in Trans. Ethnological Soc, vol. i. p. 289),

especially in war, where the conqueror eats part of the

slain enemy with the avowed purpo.se of making himself

brave. This idea is found among the natives of Australia

(see Macgillivray, Voyage of Rattlesnake, vol. i. p. 152,

vol. ti. p. 6), and not less distinctly in New Zealand

(Ellis, vol. i. p. 358) ; among the North American Indians,

when warriors would devour the flesh of a brave enemy,

and particularly the heart as the seat of courage (Keating,

Long's Expedition, vol. i. p. 102) ; also in Ashantee (J. L.

Wilson, Western Africa, p. 168). An English merchant
ill Shanghai, during the Taeping siege, met his Chinese

servant carrying the heart of a rebel, which he was taking

home to eat to make him brave (Tylor, Early History of

Mankind, p. 1 33). The imagined value of human flesh

in giving magical powers to the eater is known to tho
savage world both in Australia and America (Eyre, Central
Australia, vol. ii. pp. 255,329, Angas, vol. i. p. 123,
Keating, vol. i. p. 103 , Waitz, vol. lii. p. 159, vol. vi. p.

748). This idea even holds a place in the more cultured
magical traditions of Asiatic and European nations, (see

Gerland, p. 66; Schaafhausen, in Archiv fiir Anthropologie,
vol. IV p. 247).

V. Religion.—One of the strongest reasons for consider-

ing anthropophagy as having widely prevailed in pre-

historic ages is the fact of its being deeply ingrained in

savag"? and barbaric religions, whose gods are so oftei.

looked upon as delighting in human flesh and blood
The flesh of sacrificed human victims may even serve to

provide cannibal feasts. The understood meaning of these

rites may be either that the bodies of the victims 'are

vicariously consumed by the worshippers, or that the gods
themselves feed on the spirits of the slain men, their bodies

being left to the priests and people. Thus in Fiji, " of

the great offerings of food, native belief apportions merely

the sout thereof to the gods, who are described as being

enormous eaters ; the substance is consumed by the wor-

shippers. Cannibalism is a part of the Fijian religion, and
the gods are described as delighting in human flesh " (T.

Williams, Fiji and the Fijians, vol. i. p. 231). In Mexico,

the anthropophagy which prevailed was distinctly religious

in its origin and professed purpose. That the primary
meaning of the human sacrifice was to present victims to

their deities is shown by the manner in which the sacrificing

priest, who tore out the heart, off'ered it to the sun, and
afterwards went through ceremonies of feeding the idol with

the heart and b'ood- It was the Aztec worship of the

war-god Huitzilopochtli which brought on the enormous
prevalence of sacrifices of prisoners ; to obtain supplies of

such captives became a motive for frequent wars ; and it

was the limbs of these victims which were eaten in the

sacrificial feasts that formed part of the festivals. (For

particulars and authorities see Prescott, Conquest of Mexico ;

Bancroft, vol. ii.; Waitz, vol. iv.) In Africa, also, canni-

balism has in some cases evidently a sacrificial character

(see Lander, Records, vol. ii. p. 250 ; T. J. Hutchinson.

Ten Years among Ethiopians, p. 62, <tc.)

VI. Habit.—The extent to which anthropophagy has

been carried among some nations is, no doubt, mainly due

to the indulgence of the appetite oncd aroused. In such

cases this reason is openly avowed, or some earlier mo'ive

remains rather in pretext than in reality, or the practice

13 justified on the ground of ancestral custom. It seems,

for instance, that the cannibal feasts of old Mexito had

become in themselves acceptable to the people, and that

we must refer the sickening horrors of Fijian anthropophagy

more to sensual gratification than to any religious motive.

Among conspicuous cannibal races may be mentioned

th» Bemi-ci\'ilized Battas of Sumatra, whose original instiga-

tion to eating their enemies may have been warlike ferocity,

but who are described as treating human flesh as a delicacy,

and devouring not 'only war-captives but criminals, slaves,

and, according to one story, their aged kinsfolk (Junghuhn,

Batta-ldnder ; Marsden, Hist, of Sumatra, p. 390; see also

Wuttke, Geschichte des Heidaithiims, vol. L p: 172 ; Fried-

mann in Zcitschrift fiir Ethnologic, 1871, p. 313). Canni-

balism assumes its most repulsive form where human
flesh is made an ordinary article of food like other meat.

This state of things is not only mentioned in past times

in descriptions of West Africa, where human flesh was

even sold in the market (see Pigafetta, Regnum Congo,

in De Bry ; Wuttke, vol i. p. 171), but still continues

nmong the Monbuttu of Central Africa, whose wars with

neighbouring tribes are carried on for the purpose of obtain-

ing human flesh, the bodies of the slain being dried for
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transport, while the living prisoners are driven offlike cattle

(Schweinfurth, Heart of Africa, apd in Ztilschrift fixr

Ethnologie, vol. v. p. 9). Where cannibalism for its own

sake becomes popular among a warlike people, its effect in

thinning population, and even in exterminating weak tribes,

becomes perceptible. This subject has been investigated by

Gerland (Aussterben der Naturvblker, p. 61);

As to the history of anthropophagy, the most interesting

question is whether at any early period it was ever a

general habit of the human race. This has been debated

on the evidence of prehistoric human remains (see Schaaf-

hausen, ubi supra, p. 264 ; Proceedings of Congresses of Pre-

historic Archaeology, Paris and Copenhagen. It has been

well argued that had the men of the quaternary period been

cannibals, we should find the bones generally cracked for

the marrow like those of beasts, which is not the case (Le

Hon, L'Homme Fossile, p. 68) ; also that, as regards the

ancient people of the shell-mounds, had they eaten their

own species they would have thrown the human bones into

the rubbish heaps with those of beasts and fishes (Lubbock,

Prehistoric Times, p. 232). The discovery of some few

ancient human remains, the state of which seems to indicate

that the flesh had been eaten, may perhaps be taken to

show that prehistoric savages were in this respect like

those of modern times, neither free from cannibalism nor

universally practising it. During later ages, it may have

even increased rather than diminished with the growth of

population,—its greatest excesses being found among high

savage tribes or nations above the savage level. But with

the rise of civilization to its middle and upper levels, it is

more and more kept down by the growing sense of the

dignity of man, and eventually disappears, a^ we may hope,

irrevocably. E. B T.)

CANNING. George (1770-1827), one of the greatest

of English statesmen and orators, was born in London on

the 1 Ith April 1770. He was descended from an ancient

family ; but his father, having incurred the displeasure of

his parents, was cut off with a scanty allowance, and obliged

to try his fortune in the metropolis. Here he studied for

the bar, but literature proved too attractive for him,

without yielding him even a tolerable livelihood. His

affairs were not improved by a marriage with an Irish lady,

of good connections and some beauty, but as poor as him-

self. He died of a broken heart, a year after the birth of

his son. The widowed mother took to the stage without

achieving any great success, and in this new way of life

married twice,—neither time wisely.

It was thus, in the society of the stage, that the future

premier of England passed hia earliest years. It was well

fur him, therefore, when one of his paternal uncles, a

wealthy banker in London, took upon himself the care of

ti3 education Young Canning was then in his eighth

year, and from that time had all the advantages of the

best education and the most cultured society, for Burke,

Fo.t, Sheridan, and other leading Whigs were guests at his

uncle's house After spending a few years at a London
school he went in due time to Eton and Oxford. At
buih places he highly distinguished himself. He was a

brilliant scholar gave promise of the future orator in the

debating societies, became known as a wit in a wide circle

of admiring friends, and even at Eton, at the age of sixteen,

gr •;e decided evidence of literary talent, in a periodical got

up amongst his schoolmates From Oxford he returned
to London with the reputation of a man able to perform
great things. And now he had to choose between two
careers, not easily to be combined by one who had his

own way to make in the world. The generous enthusiasm
of youth tempted him into a political career ; worldly
prudence pointed hira to the bar as the safer profession for
a man without means Circumstances decided in favour

of the former. Pitt was now being dr4wn into the ter-

rible crusade against the French Revolution, and greatly

needed able associates to make head against the fiery elo-

quence of Fox and Sheridan. To Canning, who soon
became known in the clubs and other political circles of

the metropolis as a young man of the most brilliant promise,

he made the offer of the nomination borough of Newport.
This was accepted, and Canning entered Parliament as an
adherent of Pitt in 1793, being twenty-three years of age.

Canning is charged with having taken this step from
interested motives. In. the debating societies of Oxford
and the metropolis he had been an enthusiastic Liberal, and
had long been the friend of the Liberal leaders. Now,
when the prospects of the Whig party were becoming
gloomier every day, this crossing over to the ranks of Pitt

had a suspicious appearance of convenience. But there is

no real ground for such suspicion. With regard to the

French Revolution, which was now the all-absorbing political

question. Canning simply underwent the same change of

opinion as the immense majority of educated Englishmen,

Pitt included, hailing it at first as the dawn of a new day
for France and Europe, but turning away from it in dismay

and indignation, and determined to oppose it, when he saw

it was more likely to subvert than to reform society

From his entrance into Parliament till the death of Pitt

in 1806, Canning was an ardent and devoted supporter of

all the measures of that statesman. In the House of Com-
mons he soon took his place as one of the most brilliant

and successful debaters of the time, though unhappily his

efforts needed to be directed against his own friends, Fox
and Sheridan ; and he gave proof of his business capacity

in some of the less prominent departments of the adminis-

tration. Out of Parliament he fought the Revolution

almost as effectively by starting (in 1797) the Anii-Jacobin,

a weekly paper, in which the principles of innovation in

morals, in literature, and above all, in politics, were merci-

lessly attacked, and their advocates covered with ridicule

and abuse. Canning contributed many of the humorous

articles, and in this way extended the reputation for caustic

wit he had already acquired in Parliament.

Ill 1800 Canning married Miss Joan Scott. The marriage

was in every way a happy and a fortunate one, based on

mutual love and esteem, which continued unbroken to the

end ; while Miss Scott had a large fortune, and was con-

nected with some of the highest of the aristocracy.

On the deatli of Pitt in 1806, and the formation of a

Whig ministry by Fox and the OreDvilles, Canning went

into opposition, and showed that, even on a question of

humanitarian interest, he was not above the pettiest feelings

of parly. He supported, but very coldly, the bill for 'he

abolition of the slave-trade.

On the return of the Tories to power in 1807, Canning
entered on his first great Government ofl!ice, the secretary-

ship for Foreign Affairs. It was one of the darkest periods

in the history of England. The great European coalitijn

had been overthrown at Austerlitz, Austria compelled to an

ignominious peace, Prussia nearly annihilated, an4 Russia

obliged, at the peace of Tilsit, to connive at the supremacy

of Napoleon.or induced to share in the division of the Con-

tinent. Canning performed the arduous duties of his office

with extraordinary tact and energy. It was he that planned

the expedition to Copenhagen, for the seizure of the Danish

fleet, with such secrecy and despatch as completely to antici-

pate Napoleon, and excite in him the liveliest astonishment

and wrath. The negotiations for peace opened with the

English Government by Napoleon and Alexander, and the

invasion of Spain, still further complicated the difiicultiea

of his position, only to throw new lustre on his genius. He
soon saw that the Peninsula was the battlefield on wfagn,

England could bring her strength advantageously to -
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against the armies of the Frencli conqueror. He encouraged

the spirit of resistance in the Spanish nation, supported the

Spanish armies, first with supplies of arms, and then with

the active co-operation of the English forces, and was one

of the first to recognize and employ the military capacity

of the future duke of Wellington. Unfortunately, an event

Boou occurred which deprived the coimtry of his services,

when the need was greatest, and when he was the only

1 statesman in England whose talents were of the first

order. In 1809, Lord Castlereagh, as Secretary-at-War, had

organized the expedition to Walchcren, the worst conducted

and the most disastrous of the whole war. In consequence

of it a dispute arose between his lordship and Canning,

which resulted in a duel, and in the resignation of both.

From this unfortunate incident till 1822, Canning took no

very prominent part in the Government of the country.

This is particularly to be regretted, as the period in question

includes the decisive years of the Napoleonic struggle, and

the new settlement of Europe by the peace of Vienna, when

Canning might have done good service by insisting, more

than was done, on the claims of nationality and constitu-

tional liberty. la this he was not free from blame, as he

allowed his personal dislikes too much to interfere with

his duty to his country. But the chief reason was his

advocacy of Catholic Emancipation, which lost him favour

at court Men's motives must always remain to some

extent doubtful ; still it seems clear that at one time his'

dislike of Castlereagh, at another his insistance on Catholic

Emancipation, prevented him from resuming his place in

the Foreign Office. He lived to regret this deeply, and to

declare that two years of office at the termination of the

European struggle would have been worth ten years of life.

Even now, however, he was not idle. In 1812 he made a

powerful speech in favour of Emancipation, which was

carried in the Commons by a large majority, but rejected

by the Lords. From 1814 to 1816 he w-as ambaasador at

Lisbon, and from 1817 to 1820 President of the Board of

Control for India As a member of the Cabinet during the

latter period he was very active in support of Government,

strongly advocating the cuercivo measures employed at

home during the years which immediately followed the

Revolution. It is indeed a noteworthy fact in his political

career that, though unable to act with Castlereagh in the

most dangerous crisis of the French war, he found it right

to join him and his associates in such severe measures of

repression,—noteworthy, but quite explicable, as Canning
never professed to be anything else than a disciple of Pitt.

At the head of the Board of Control, Canning gained the

entire confidence of the directors of the East India

Company. In consequence, they had appointed him to the

governor-generalship of India, and he had proceeded to

Liverpool to take leave of the constituents who had four

times returned him to Parliament, when news came of the

death of Castlereagh (then earl of Londonderry). The
voice of the country had already named him successor in

the Foreign Office, and, in this capacity, under the premier-

ship of Lord Liverpool, Canning entered upon the last and
most brilliant period of his career. The state of Europe
had greatly changed since his resignation of the same office

in 1309. The Holy Alliance now asjiircd to regulate the

afl'airs of the world. Inaugurated by the emperor of

Uussia, under the inspiration of Madame Krudener, it was
at first a sincere attcnqit of the rulers of Europe to govern

on Christian principles. But even the Itussian omporor
was soon frightened from the path of benevolent reform by
the revival of the revolutionary spirit and its appearance m
his own army; while interested statesmen like .Mcttcrnich

80 utilized the pious aspirations of kings to the profit of

despotism, that the Holy Alliance soon became a byword
in Europe. Castlereagh had yielded too far t.i this ten-

dency. The country was getting weary of it. And now
Canning came forward to assert the free action of England
and the universal right of self-government. He was, how-
ever, no revolutionist. In his home and foreign policy

alike he aimed at holding a middle course. At home he
advocated Catholic Emancipation, and believed in Free
Trade, but strenuously opposed Parliamentary Reform. In

his foreign policy his principle was that England shoidd
hold the balance between the reactionary and the revolu-

tionary parties, " that in order to prevent things going- to

txtremitie-s, she should keep a distinct middle ground,
staying the plague both ways." Seeing that the reactionary

party predominated in 1822, he judged that England
should throw the weight of her influence into the Liberal

scales. In accordance with these views, he protested

against the doctrine that free institutions should be held

only as a spontaneous gift of the sovereign, and disapproved

of the measures adopted at the Congress of Verona in 1822,

especially of the French invasion of Spain for the restora-

tion of absolutism in 1823,—a year, too, which was marked
at home by the passing of the Reciprocity Act, the fir->t

step in the direction of Free Trade. In order to render

the protest against the invasion of Spain more effectual, it

was determined in 1824 t" recognize the independence of

the South American colonies. On the threatened invasion

of Portugal by reactionary Spain in 182G, Canning again

interposed with the utmost decision, and the invasion was

abandoned. The speeches he made on these occasions, and

his general attitude of defiance to despotism, had a mar-

vellous cfi"ect, not only in Parliament and in England, but

in all civilized communities. He was everywhere hailed as

the champion and spokesman of national and popular

liberty. Tlie party of progress recovered from the torpor

consequent upon the Revolution, and returned to new life.

The enthusiasm for his name was heiglitened when it

became known- that he had taken the initiative in another

act of international justice, by proposing (1820) to France

and Russia that combination of the three Powers which led

to the battle of Navarino and the establishment of Greek

independence.

But ere that result had been attained the great statesman

was no more. Early in 1827 Lord Liverpool, who had

been the nominal head of the Government since 1812, was
disabled Canning, who now became premier, e.'ipected

the co-operation of the members of the late administration,

but was disappointed, and had to struggle on under the

greatest difficulties, and against the most virulent opposi-

tion. His exciting labours and the alienation of so many
friends were too severe for his sensitive temperament.

Ho caught a severe cold, and died on the 8th of August

1827. He was buried in Westminster Abbey, in tho

Statesmen's Corner, by the grave of his master Pitt.

His death created a sensation commensurate with his

world-wide fame and with the hopes still entertained of

him. Tho splendour of his talents was only matched by

their versatility. In his high and brilliant career he

had proved himself equal to anything—from guiding the

destinies of a great nation through the storms of the

Napoleonic wars, down to the editing of a comic journal

He had all the natural endowments of a great orator,—

a

graceful and commanding form, a musical voice, a perfect

mastery of the choicest language, and a ready wit that

played with all the resources of his intellect. In private-

life he was even more admirable,— in his own family an

almost perfect model of all the household charities, and

towards his mother, whose imprudent marriages had

endangered his infancy, full of the tendcrest and most

allectionate piety. (t. k.)

CANNINO,Cn.'inLEsJoiix,EARi. .l^•oVISCOU^•T(1812-

lSti2), Governor General of India, was the youngest chiliJ
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of the subject of the i.receding notice, and was bom at

Brompton, near London, on -the 14th December 1812.

He was educated at Christ Church, Oiford, where he

graduated B.A. in 1833, as first class in classics and second

class in mathematics. In 1836 he entered Parliament,

being returned as member for the town of Warwick

io the Conservative interest. He did not, however, sit

long in the House of Commons ; for, on the death of his

mother in 1837, he succeeded to the peerage which had

been conferred on her with remainder to her only surviving

son, and as Viscount Canning took his seat in the House

of Lords. His first official appointment was that of

Under-Secretary of State for Foreign Affairs, in the adminis-

tration formed by Sir Robert Peel in 1841,—his chief

being the earl of Aberdeen. This post he held till January

1846; and from January to Jxily of that year, when the

Peel administration was broken up, Lord Canning filled

the post of Commissioner of Woods and Forests. Ho
declined to accept ofiice under the earl of Derby ; but on

the formation of the Coalition Ministry under the earl of

Aberdeen in January 1853, he received the appointment of

Postmaster-General. In this office he showed not only a

iarge capacity for hard work, but also general administrative

ability, and much zeal for the improvement of the service.

He retained his post under Lord Palmerston's ministry

until July 1855, when, in consequence of the death of

Lord Dalhousie, and a vacancy in the governor-generalship

of India, he was selected by Lord Palmerston to succeed to

that great position. This appointment appears to have
been made rather on the ground of his father's great ser-

vices than from any proof as yet given of special personal

fitness on the part of Lord Canning. The new governor

sailed from England in December 1855, and entered upon
the duties of bis ofiice in India at the close of February
1856. His strong common sense and sound practical

judgment led him to adopt a policy of conciliation towards

the native princes, and to promote measures tending to the

betterment of the condition of the people.

In the year following his accession to ofiice the deep-

seated discontent of the people broke out in the mutiny
which grew into the Sepoy War. Fears were entertained,

and even the friends of the viceroy to some extent

shared them, that he was not equal to tire crisis. But

the fears proved groundless. He had a clear eye for the

gravity of the situation, a calm judgment, and a prompt,

swift band to do what was really necessary. By the

uuion of great moral qualities with high, though not

the highest, intellectual faculties, he carried the Indian

empire safely through the stre.'is of the storm, and, what
was perhaps a harder task still, he dealt wisely with the

enormous difiiculties arising at the close of such a war.

established a more liberal policy and a sounder financial

system, and left the people more contented than they were
before While rebellion was raging in Oude, he issued a

proclamation declaring the lands of the province forfeited
;

and this step gave rise to much angry controversy. A
"secret despatch," couched in arrogant and off'ensive terms,

was addressed to the viceroy by Lord Ellenborough, then a

member of the Derby administration, which would have
justified the viceroy in immediately resigning But from
a strong sense of duty he continued at his post ; and ere

lung the general condemnation of the despatch was so

strong that the writer felt it nece.ssary to retire from office.

Lord Canning replied to the despatch, calmly and in a

statesman-like manner explaining and vindicating his

censured policy. In April 1859 he received the thanks of

bofli Houses of Parliament for his great services during the

mutiny. He was also made an Extra Civil Grand Cro.ssof

the Order of the Bath; and in May of the same yeat he
was rai.-^ed to the dignity of nn earl. By the strain cf

anxiety i.nd hard work his health and strength weie
seriously impaired ; and in the hope that rest in his native

land might restore him, he left India, reaching England ia

April 1862. But it was too late. He died in London on
the 17th of June following. About a month before his

death he was created K.G. As he died without issue the

title became extinct.

CANNON. See Guns and Gunnery and Aetillerv.
CANO, Alonzo (1G00-16G7), one of the most vigoroiis

of the Spanish painters, and also, like Michelangelo, witlj

whom he is usually compared, an architect and sculptor of

great merit. He has left in Spain a very great number of

specimens of his genius, which display the boldness of

bis design, the facility of his pencil, the purity of his fleeli-

tints, and his knowledge of chiaroscuro. He was a native

of Granada, and a contemporary of Velasquez and Patbcco,

whom he rivalled without imitating. As a statuary, bis

most famous works are the Madonna and Child' in tho

church of Nebrissa, and the colossal figures of San Pedro
and San Pablo. As an architect, he indulged m too profuse

ornamentation, and gave way too much to the fancies of

his day. Philip IV. made him royal architect and king's

painter, and feave him the church preferment of a canon.

He was notoiious for his ungovernable temper ; and it is

said that onc^ he risked his life by committing the then

capital olfenoe of dashing to pieces the statue of a saint,

when in a rage with t^ic purchaser who grudged the price

he demanded. His kncrwn passionateness also (accoriding

to another story) caused him to be suspected, and even

tortured, for the ifturler of his wife, though all other

circumstances pointed . his servant as the culprit.

CANO, or Canus, Melchior (1523-1560), a learned

Spanish bishop and theologian, who was pupil and successor

of Vittoria as professor of theology at Salamanca. He had
one, and only one, rival as to erudition in Spain, Bartolo-

meo de Carranza, like himself a Dominican, and the

university was divided between the partizans of the two
professors. On account of his violent opposition to the

establishment of the Jesuits in his native country, he was
summoned by Pope Paul III. to the Council of Trent, and
appointed to the distant see of the Canaries. But his

influence with Philip II. procured his recall to Castile,

where he became provincial of the Dominican order.

His principal works are entitled Pralectiones de Pomikntia,

De SacramentU, and Locorum Theotoyicorttm Libri SlI.
CANOE, a species of boat. In several Eastern

languages the word kan means something hollow, with n

certam degree of strength. Pliny snys sumc Indian leeiii

are long enough to form a boat for three men between C i

joints. The French canot, Spuiiibh cmiw, Italian canoe, !•/ »

derived from the Latin ra»»(i ; but a canou is souietiiii'.s

called in France bateau, lit, pirogue, caujue, thaloupe, navi ~,

nacelle, or pirissoir, and the paddle jxigaye, and tlio

canoeist payayeitr. The English word "canoe" may be
defined as a boat propelled by one or more paddles used

without a fi.xcd fulcrum on the boat, and therefore in-

variably with the sitter facing towards the bow. The
Venetian gondola and the Maltese boats, and many others',

are rowed by men who face the bows, but they alwaji?

have a fixed rest for the rowlock. Canoes are made of

various substances. Those of the Esquimaux are of seal-

skin stretched over whalebone, and are propelled by tbj

doublebladed paddle, 7 feet long and C inches broad, useii

by one man, whose dress is united with the deck covering;,

so as to be watertight.

The North American "dugout" canoe is' made from i

tree hollowed by fire, while the bark canoes are formed 1 y
birch bark sewn together, according to the size requires,

until the craft will hold as many as seventy men. Paper

canoes have bcoii used in the United States. Cork leatLei



812 CANOE
would probably be a very good material. Canoes of tin

end of india-rubber have been used in England, but practi-

cally all the best canoea now built in England, America,

and France for general travelling are of oak, cedar, or pitch

pine. The canoe was popular in England more than twenty

years ago at Oxford and Cambridge, but only for short

river practice, until in 1805 one was specially designed for

a long journey by water in seas, lakes, and rivers, and by

carriage on land in railways or carts or on horseback, or

by being dragged over rough ground or borne on men's

shoulders through woods and over hills.

The general type of this " Rob Roy " canoe is built of

Oik with a cedar deck. The length is from 12 to 15 feet,

and the beam' from 26 to 30 inches, the depth 10 to 16

inches. The paddle is 7 feet long with 6 inches of breadth

in the blade, and is either double-bladed, or, if it is used with

n single blade, a rudder is worked by the foot to counteract

thi) lateral swerving. A backboard swinging witli the

paddler'a motion enables the canoeist to sit in a comfortable

position for many hours at a time, and a mast with some

L::;ht sails completes his equipment, so that a favourable

wind eases the muscular exertion. An ordinary travelling

cmoe when complete weighs about 70 Bi. It. will float

with its paddle and 10 R of luggage in 5 inches of water.

In the Indian canoes of America the single paddle is

usually employed, and the men kneel to tiie work. The

canoeists in the Straits of Magellan paddle standing. The

peculiar advantages of a canoe may be summed up thus :

—

1. The canoeist fares forwards in tJie direction of his progresa,

and therefore he can readily steer without turning his head round.

2. Hi3 centre of gravity is 6ve or six inches below wliat would be

necessary in a row boat, and therefore the canoe is more steady,

iind is very suitable for shooting from. When the action of the

piiddle stops the canoeist is at once in comfortable rest. In de

ncendiug a rapid where rocks or snags are numerous, the canoeist

haa much power of seeing and avoiding danger, while he can also

Ijet out readily, and can sit on the deck in places where the feet,

b^ing in the water, are of service in warding off collisions.

3. The knees of the canoeist press outwards against the sides of

the "well " or opening in the deck, so that in hiph seas there is

ftmple "purchase" for counteracting an upset, while the canoeist

Ciu use great power with his paddle at a critical moment for lifting

tiie craft over a wave. The alternate action of the arms opens tlie

cheat, and the lees are continually exercised by pressure against the

•stretclier, while the sway of the whole body at each stroke of row.

ing is dispensed with.

4. He can instantly hoist sail without leavino his place or shift-

ing ballast, and he can fish or shoot conveniently without changing

his scat. He can sleep' in the canoe when it is properly prepared.

5. Tho canoe being impelled without rowlocks, by pressure through

the legs to the feet resting ou the stretcher, and by only one imple-

ment (tho paddle), the jouits of the planks and t>ie nails and fast-

cninga, are not loosened, as in other boats, by the jerky leverage of.

rowlocks.
.

6. The di"ck covering (not feasible in a row-boat) protects tU*
paddler and his luggage from wind, rain, and sea, and adds to th«
" stiffness '' of his craft, so that it can h& dragged on rough ground
without injury. A canoe should have a very flat floor and small
keel ; this secures stabilitj-, while it diminishes speed to a verj
small extent.

7. Ladies and young children can conveniently use the canoe
because of its safety and the simplicity of its mode of propulsion.
Many double capoes are used in England, and some «ith foui
paddJers together.

For actual speed over a short and straight course the

ordinary sculling skiil is superior to the canoe, but for long

journeys of more than a week's duration, and in strange

rivers, or with frequent 'portage, rough usage, intricate

navigation, or unexpected difficulties, the canoe is found to

be much more convenient than the rowing boat. Forty

miles a day in lakes can be kept up for weeks together in

a travelling cancc, unless against a contrary wind. Fast

racing canoes are 20 feet long and 18 inches broad, and
attain a speed of 8 miles an hour. Canoes for " upset

races" (where the canoeist has to jump out, tow his boat

while swimming, and then get in) and for the race "over
land and water " are specially built for their purpose.

Other canoes are built chie9y fur sailing, and these c^rry
" drop keels," " rockers," and heavy ballast.

In 18G6 the Royal Canoe Club was formed in Englan'8,

and the Prince of Wales became commodore, while about

500 members have been elected in various parts of the

world. After the English canoes were seen in Paris at

the Exhibition of 1867, others like them were built in

France. Branches and clubs were formed also at the

English universities, and in Liverpool, Hull, Edinhnrgb,

Glasgow, and New York. A publication called Thf
Canoeist records the more important oruises in canoes in

almost every country on the globe. Olie member of the

club crossed the English Channel from Dovac to Boulpgne

in his canoe, another, from Boulogne to Dover, and a third

crossed the Irish Channel from Scotland to Irelafid. Many
old and new rivers have been explored for the first time in

canoes, among which the most interesting were the hitherto

inaccessible parts of the Jordan, the Kishon, and the

Abana and the Pharpar at Damascus, as well as the Lake
Menzaleh in the Delta of the Nile, and the Lake of Galilee

and Waters of Merom in Syria.' So far as has been ascer-

tained, not one of the members of the Royal Canoe Club

has been drowned in any of the numerous long cruiaea

performed.

See Macgregor's j4 Thousand Miks in tlie Rob Hoy Cavoe, Thi

Rob Roy on the Bailie, and The Rob Roy Ml the Jordan, Red Sea,

Xile, and Oenncsardh, ic; Canoe Travelling, by .W. Baden Powell

Ct-uise in a Cockle Shell, by A. 'H. Reed ; The Canofi,s( (Royal Cano*

Club). (J M'O.)

UNO OF VOI.UME FOUUTa
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manufactories, several mosques and two unique
circular towers of unknown origin.

BOGENHAU.SEX, the site of the Royal Observa-
tory of Munich. It is a village situated on the Iser,

about two miles from that city.

BOGOS, a tribe of negroes who inhabit the high-
lands north of Abyssinia. They are estimated to
number about 10,000. They are nominalChristians
and are tributary to Abyssinia.
BOHTLIXGK, Otto, Sanskrit scholar, born of

German ancestry at St. Petersburg. From 1835 to
1842 he studied oriental languages, especially San-
skrit, at Berlin and Bonn, and, after 26 years in his

native city, settled in 1868 at Jena. Among his valu-
able works are the first European edition of the
Indian grammarian Panini (1839), a Sanskrit chres-
tomathy (1845; 2d ed. 1877), and a great Sanskrit
dictionary (7 vols., 1855-75).
BOIS DE BOULOGNE, a celebrated park, situated

on the right bank of the Seine, about three miles
west of Paris. It is the favorite rendezvous of the
ilite of that city and of its devotees of fashion and
splendor. It suffered serious mutilation by fire

and the,axe during the siege of Paris in 1S70,

BOISE CITY, the principal commercial city of
Idaho, capital of the State, and county-seat of Ada
county, beautifully situated on the Bois^ Eiver, at
the head of the fertile valley of the Snake River,
about 50 miles above the confluence of those streams.
It is the tradecenterof an important mining region,
and of a rich agricultural and grazing country. It
contains a United States assay oflice, and gold is

the chief article of export. There is also a peniten-
tiary, and several manufactories, principally for
flour and lumber. The altitude of Bois6 City is

nearly 3,000 feet, and its climate is mild. Tlie town
was settled in 1S63. It was incorporated as a city
in 1865. In the latter year it became tlie capital of
Idaho, which was admitted as a State in 1890.
BOISE-DUVAL, Je.\n, an eminent French physi-

cian and naturalist, born at Ticlieville in 1801. He
has published many valual)le works on botany and
entomology, and was noted for his valualile profes-
sional services during the cholera eijidemic of
1835.

BOISSY D'AXGLAS, Francois Axtoine, Count,
French statesman, born at St. .lean Chambre, in
Ard^che, in 1750, died in Paris. Oct. 20, 1S26. He
was for some time major-domo to the Count of
I*rovence (Louis XVIII), and a member of the
States-general. During tlie Reign of Terror, fear of
the "Mountain" kept him (juiet ; but, yielding to
the solicitations of Tallien a;id BarOr^ he joined
the conspiracy against Robespierre. W\vo months
after the execution of the tyrant he was elected
secretary of the Convention, and shortly afterward
a member of the Committee of Public Safety, in
which capacity lie displayed remarkable talent and
discretion. He was subsequently president of the
Council of Five Hundred ; was called into the Sen-
ate by Napoleon, and was made a peer by Louis
XVIII.
BOIVIX, Makie (1773-1841), French midwife. She

became a nun, but after tlie dostructicm of the nun-
nery at the Revolution, she devoted herself to mid-
wifery. So distinguished was she as superintendent
of the Maternity at Paris, that the king of Prussia
conferred an order on her, and Marburg University
the degree of M. D.

.

BOJADOR, C.vPE, a headland on tlie west coast
of Africa, in 26° 7' north latitude, 14° 29' west lon-
gitude. The Portuguese doubled this cape in
14.32.

BOJAXO, an ancient Italian town with a cathe-
dral, situated on the Biferno, 13 miles southwest of
Campobasso. Population, 3,506.

BOKER, George Hexhy, author and diplomat isi,

born in Philadelphia Oct. 6, 1823, died there Jan.
2, 1890. After graduating at Princeton, he studied
law and traveled in Europe; on his return wrote
poems and plays, several of the latter oeing
brought out successfully. Under Grant he served
as minister to Turkey and also to Russia, and,
returning in 1878, was elected president of the
Union League, which, in 1862, he had helped to
form. This position he occupied until his death.
BOKHARA, a Russian vassal state adjoining

Turkestan and Afghanistan. Area, about 92.000
square miles; population, about 2,500,000 ; capital,
Bokhara, with a population of 70,000.
The reigning sovereign is the Ameer Sayid Abdul

Ahad, fourth son of the late Ameer, by a slave
girl; born about 1860; educated in Russia; suc-
ceeded his father in 1885.
The modern state of Bokhara was founded by

the Usbegs in the fifteenth century, after the power
of the Golden Horde had been crushed by Tamur-
lane. The dynasty of ^Manguts, to which the
present ruler belongs, dates from the end of the
last century. In 1873 a treaty was signed, in
virtue of which no foreigner was to be admitted
to Bokhara without a Russian passport, and the
state became practically a Russian dependency.
Ameers of Bokhara.—Sayid Ameer Hyder, 1799-

1826; ^lir'llussein, 1826; :Mir Omar, 1826-27 ; Mir
XasruUa, 1827-<)0; Muzaffar-ed-Din, 1860-85.

Karslii has a population of 25,000, and Hissar
10,000. The religion is Moliammedan.
The Ameer has 25,000 troops, of which 4,000 are

quartered in the city. A proportion of the troops
are armed with Russian rifles and have been taugh!
the Russian drill.

Bokhara jiroduces corn, fruit, silk, tobacco, an:
hemp ; and breeds goats, sheep horses, and cameL;
The yearly produce of cotton is said to be aboui
32,000 tons; of silk 967 tons. Gold, salt, alum, and
sulphur are the chief minerals found in the country.
The exports of raw silk to India in one year are
estimated at 34 tons. The exports of cotton in 1888
were 122,000 bales. By the treaty of 1873 all

merchandise belonging to Russian traders, whether
imported or exported, pays a duty of 2>« per
cent, ad valorem. No other tax or import duty
can be levied on Russian goods, which are also
exenijit from all transit duty. The Ameer has for-

bidden the import of spirituous liquors, except for
the use of the Russian embassy.
The Russian Trans-Caspian Railway now run?

through Bokhara from Charjui, on the Oxus, to a
station witliin a few miles of the capital, and
thence to Samarkand; the distance from Charjui
to the Russian frontier station of Katti Kurghaii
being about 186 miles.
There is a telegraph line from Samarkand to

Bokhara, the cajiital.

Russian paper roubles are current everywiiere.
BOLAS (Spanish, " balls"), missiles used by the

natives and gauclto.^ of southern South America,
and consisting of two heavy balls, generally of
stone covered with leather, connected by a plaited
thong () to 8 feet long. One bola is held in the right
hand, while the other is swung rapidly round the
head, at the full extent of the thong, and both
are discharged at the animal to be captured, so
as to wind round its feet and bring it to the
ground. In another form of bolas there are three
balls, differing iu size, connected at the common
center by three short thongs or ropes.
BOLERO, a Spanish national dance, invented ir.

1780 by the dancer Sebastian Zerezo. It is daneecS
in moderately quick three-quarter time by two per-
sons to the aooompaniment of the castaueta anu
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the guitar. The name is also applied to the air to

which it is danced. Like the fandniin, it is said to

be originally a refinement of an African dance still

performed by the Congos under the name of chika.

BOLETUS, a genus of hymeuomycetous fungi.

Most of the species resemble the common mushroom
and other species of Agaricua in general form, but
are distinguishal)le by the pore-like surface occu-

pying the place of gills. It is generally found
growing on the ground in woods and meadows,
especially in pine woods, and in moist, warm seasons

it sometimes appears in prodigious quantities. .Some

of the species are edible.

BOLGRAD, a town in the Russian province of

Bessarabia, 28 miles northwest of Ismail, at the

head of Lake Yapuch. It is well built, and has

some trade and manufactures of soap, candles, pot-

tery, etc. Population, 7,630.

BOLIVAR, a village of Missouri, county-seat of

Polk county, about 30 miles north of Springfield.

It contains important manufactories, principally of

cotton, wool and flour.

BOLIVAR, a village of Tennessee, capital of

Hardeman county. It is situated on Hatchee River,

at the head of navigation, about 30 miles south of

Jackson. It is the seat of St. James Female College
and of a number of academies, and the center of

trade of a ricli cotton and lumber region. It has an
extensive water-power, and contains various pros-

perous manufactories.
BOLIVIA, a South American republic. Area,

about 770,000 square miles; population. 2,191,891;

capital La Paz, with a population of about 26,000.

For history and productions, see Britannica, Vol.

IV, pp. 10-18. Bolivia has no sea-port; its former
port, Antofogasta was ceded to Chili in 1884. It

was formerly comprised in the Spanish viceroy-

alty of Colombia under the name of Peru, and de-

rives its name from its great liberator, Simon
Bolivar. In tlie war against Chili in 1879 it equipped
an army of about 6,000 men.
The mineral productions of Bolivia are very valu-

able ;
the silver mines of Potosi are believed to be

almost inexhaustible, while gold, partly dug and
partly washed, is obtained on the Eastern Cordillera
of the Andes ; copper, lead, tin, salt, and sulphur
are also found. Its agricultural produce consists

chiefly of rice, barley, oats, maize, cotton, cocoa,
indigo, india-rubber, coca, potatoes, the choicest
fruits, cinchona bark, medicinal herbs, etc., which
are also its principal exports; its chief imports be-
ing iron, hardware, and siilks.

Public revenuL', 1SS7-8S $ 3,766.425
Public expenditure, )8.S7-x.S 4,477,115
Debt- (1S861, interior, };8,833,l-40; foreign, $3,173,750. . . 12,006,890

The constitution of Bolivia was adopted in 1826'

but has received various amendments. Its chief
executive ( President) is elected in the same years
and for the same term as the President of the
United States, and liy universal suffrage. Two
vice-presidents are elected witli him, and he is

assisted by a council or cabinet of live ministers.
The congress consists of a senate and house of

representatives, elected by universal suffrage.
There are nine departments, each liaving a gov-
ernor nominated by the President.
BOLKHOV, a catliedral city of Russia, on the

River Nugra, 37 miles north oT Orel. It manufac-
tures leather, gloves, hosiery, and soap, and has an
.active trade in tallow, hemp, oil, fruit, and vege-
tables. Population, 26,305.

BOLL, a measure for grain, etc.. used in Scotland
and the North of England. In Scotland it is equiv-
alent to six imperial bushels, but in England it

varies from that to two busliels—the " new boll." It

is also a measure of weight, containing, for flour, 10
stone (equal to 140 pounds).
BOLOGNA STONE, or Bon-on-i.\x Stoxe. In the

end of the 16th or beginning of the 17th century, Yin-
cent Casciorolo, a shoemaker of Bologna, made the
discovery that the mineral now known as heavy spar
(barium sulphate), when reduced to a fine powder,
mixed with gum, dried, and strongly heated in a

covered crucible, is converted into a substance hav-
ing the property of shining in the dark. Casciorolo
communicated his discosery to the alchemist
Scipio Bagatello and the mathematician Maginus,
and the latter made the substance famous by the
specimens which he sent about. Peter Potier, a
French chemist, resident in Bologna, first published
a recipe for making it. It was called by its discov-

erer " capis Solaris," but was soon generally called

Bologna stone, from the place where it was pre-

pared. Its phosphorescent character depends very
much upon its preparation. It shines in the dark
only after absorbing light. The now well-known
'luminous paint'" is composed of this or of similarly

prepared sulphides. See Light, Britannica Vol.

XIV, p. G03.

BOLOMETER, an instrument invented (1881) by
Professor Langley, of the United States, for the
measurement of the intensity of radiant heat. Its

action is based upon the variation of electrical re-

sistance produced by changes of temperature in a
metallic conductor. The instrument may be made
much more sensitive than a thermopile. It indi-

cates accurately changes of temperature of much
less than .0001° F. The bolometer (also called
thermic balance and actinic balance) has been used in

the study of the distribution of heat-energy in the
solar, lunar, and other spectra.
BOLSWARD, an old town of Friesland. 15 miles

southwest of Leeuwarden. It has a fine Gothic
church. Population, 5,939.

BOLTON, S.\R.\H K.NOWLES, born in Farmington,
Conn., about 1840. She married Charles E. Bolton.

She has written much for the press ; has been con-

nected with the Boston " Congregationalist ;" has
been one of the corresponding secretaries of the
Woman's National Temperance Union, and has
traveled in Europe and studied social questions
Of her books, the Poor Boys II7io Became Famong
and Girls TlVio Became Famous are the best known.
She and her son, Charles Knowles Bolton, have
published a joint collection of poems. «

BOLUS, a soft mass of any kind of medicine in-

tended to be swallowed at once. If differs from a
pill in being larger. Also used figuratively of an
unpalatabL doctrine or argument that has to be
tolerated.
BOMB A, an opprobrious epithet bestowed in Italy

on Ferdinand II. of Naples (1810-.59). in consequence
of his cruel bombardment of Naples, Messina, and
other cities of his realm during the revolutionary
troubles of 1849.

P.(;)MB.VRr)lER, the lowest non-commissioned
officer in the British artillery, ranking with cor-

porals in the infantry and cavalry. The name was
applied in the 17th and 18lh centuries to a man
emjiloyed about the mortars and howitzers—pieces

of ordnance employed in bombarding.
BOiAlB.\ KDIER BEETLE, a name given to several

species of lieetles, of the genera Brachinns and
Ajitinus, in the sub-family

7
'iii'o;»"rf,T. The name

refers to tiieir offensive and defensive habit of dis-

charging an Mi'rid volatile lltiid with explosive force

from the abdomen. Some ants and other insects

exhibit the same curious protective device. These
beetles are usually found under stones or at tree

roots, often in great companies. The larger and
more brilliant species are tropical.
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BOMBARDMENT, a continuous attack upon a
fortress or fortitied town by means of shot and
shell to destroy the fortifications or buildings. It

is an especially cruel operation when, as is often
the case, it is directed against the civilians and
their buildings, as a means of inducing the otiicer

in charge to surrender the place and terminate
their miseries. In modern times a bombardment
is generally adopted as an adjunct to a siege, and
is more frequently a naval than a military oper-
ation.
BOMBAY DUCK, or Bummaloti iSaurus ophio-

don).a. fish ot the family Scopelidie,nea.Tly allied to the
salmon and trout family. It is small but voracious,
with very large fins, and a mouth the gape of which
extends far behind the eyes, and which is furnished
with a great number of long slender teeth barbed
at the points. It is a native of the coasts of India,
particularly of the Bombay and Malabar regions,
from which it is exported in large quantities, salted
and dried. It is highly esteemed for its rich flavor,

and is often used as a relisli.

BOMBAZINE, a fabric of which the distinguish-
ing characteristic is that the warp is silk and the
weft worsted. It is rather fine and liglit in make,
and may be of any color. It was manufactured in
England as early as the reign of Elizabeth. The
fabric is now little used.
BOMB LAXCE, a lanee-Iike missile used in whale

fishing. It has an explosive head, and is so ar-
ranged as to be shot from a musket and to explode
within the body of the whale.
BOMB-PROOFS, military structures of such im-

mense thickness and strength as to resist the pene-
tration and shattering force of shells. In every
fort the barracks, hospital, stores and magazines
are covered with masonry and earth, or with thick
armor-plates, so as to be impervious to the tire of the
most powerful siege-guns and mortars. The most
effective shield against modern projectiles is con-
structed of timber covered and faced with mas-
sive embankments of earth.
BOMJAHDIM. a town of Brazil, beautifully sit-

uated in a fertile valley, about 20 miles south of
Crato, in the province "of Bahia. It contains im-
portant manufactories of millstones.
BOMMEL, a town in the Dutch province of Gel-

derland. on t he Waal, 20 miles southeast of U»iecht.
Population, 4,l»00.

BONA DE.\, the good goddess, a Roman divinity
who is variously described as the wife, sister, or
daughter of Faunus. She was worshiped by the
women of Rome from the most ancient times. Her
sanctuary was a grotto on Mons Aventinus; but
her festival (the 1st of May) was celebrated in the
house of the consul. At this celebration no males
were allowed to.be present; even portraits of men
were veiled. The solemnities were generally per-
formed by high-born vestals.
BONA FIDES, a Latin expression signifying good

faith ; without fraud or deception. It enters largely
into the consideration of matters of agreement,
contract, damage, trusts, and other departments of
the law, and in all of them it requires the absence
of fraud or unfair dealing. The term is frequently
used as a compound adjective in the sense of hon-
est, genuine. Bona fide possessor, in /«(*•, is a per-
sim who not only possesses, but who honestly be-
lieves his title good, and is unaware that any per-
son claims a better right. Bonn-fide purchaser, in
lair, is one who has bought property and paid for it

before receiving any notice of adverse claim, and
who has seen no reason to suspect that such claim
existed. As a general rule people are supposed to
contract with caution, and therefore there is not
much room for the doctrine of bona fides in consid-

ering business agreements, which depend in the
true construction of the documents exchanged.
Positive misrepresentation or fraud will, of course,
upset a contract if it lead to error ; but it is only in
certain classes of contracts, such as partnership,
suretyship, insurance, etc., that the plea of undue
concealment has much force. The amount of dam-
ages recovered is sometimes affected by the good
or bad faith of the wrong-doer, as in the case of
willful trespass of mining boundaries, where the
nature of the subject renders a severe check neces-
sary. In trust administrations the beneficiaries are
entitled to place much confidence in the trustees,
and bad faith on their part is severely dealt with.
BONANZA (Spanish, "prosperity "), a term orig-

inally applied in the mining territories of the
United .States to the discovery of a rich vein or
"pocket." A mine was said to be in bonnnza when
producing profitable ore. It has since been used of
successful enterprises generally, in the sense of a
"mine of wealth."
BONAPARTE, a village of Iowa, situated on the

Des Moines River, about thirty-five miles northwest
of Keokuk. It contains an academy, flouring mills,
sash, door and blind factories, and one of the
largest woolen factories west of the Mississippi.
BONAPARTE, Elizabeth Patterson, born in

Baltimore, Md., Feb. 6. 1785, died there, April 4,
1879. Her father was a ship-owner, and, next to the
Carrolls, the wealthiest man in the State. Miss
Patterson and Captain Jerome Bonaparte met at a
baU, and their engagement soon followed. Fearing
trouble might arise from such an alliance, Mr.
Patterson carefully complied with all legal for-
malities ; the contract was drawn up by Alexander
Dallas, the ceremony performed by Archbishop
Carroll, and witnessed by many distinguished per-
sons. The young couple sailed for Europe in one
of Mr. Patterson's ships (March. 11S05), and tried to
land at Lisbon, but Napoleon 1 was greatly dis-
pleased, and had sent a French frigate to hinder
Madame Bonaparte from coming ashore. She was
obliged to go to England, where she found a home.
Here her son was born. Napoleon I asked Pius
VII to dissolve the marriage, but he refused. The
imperial council of state granted a divorce, and
Jerome gave up his American wife to marry the
daughter of the King of Wuriemberg. By her he
had three children. .Madame Bonaparte sought by
every means to defend her marriage and establish
the legitimacy of her son. Her life was very un-
happy, as both her son and husband were alienated
from her. She spent much of her time in Europe,
where her misfortunes attracted sympathy and
attention.
BONAPARTE, Jerome, King of Westphalia.

See Britannica, Vol. IV, p. 30.

BONAPARTE, Jerome Napoleon, son of Jerome
and Madame Bonaparte, was born in Camberwell,
England, July 7, 1805, died in Baltimore, .lune 17,
1870. He was a Harvard graduate; a student of
law, but never a practitioner. He married a Miss
Williams, of Roxbury, .Mass. He never became an
American citizen, but cultivated an intimacy with
his father and the French court. He left two
sons.
BONAPARTE, Jerome Napoleox, son of Jerome

Napoleon, born in Baltimore, in 1832, graduated at
the United States Military Academy; served for a
short time on the Texas frontier, and in the French
army in the Crimean war and the Italian cam-
paign. He was a gallant soldier, and many honors
were conferred upon him. His brother, Charles
Joseph (born in 1851 ) graduated at Harvard Uni-
versity and the law school, and practiced law in

Baltimuca.
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BONAPARTE, IS'apoleon Joseph Chakles Paul,
Prince de Montfort, generally known as Prince
Napoleon (Jerome), and commonly as Plon-Plon,
was the son of Jerome Bonaparte, sometime King
of Westphalia and younger brother of the great Na-
poleon. His mother was the Princess Catharine of
Wiirtemberg, whom Jerome Bonaparte was forced
to marry after the romantic affair with Miss Pat-
terson, of Baltimore, had come to an end. Prince
Xapoleon was born in exile at Trieste, on the Adri-
atic, on September 9, 1822, and died at Rome, March
17, 1891.

BONAR, Rev. Dr. Hokatius, Free Church minis-
ter and popular hymn writer, born in Edinburgh,
Dec. 19, 1808, died there July 31, 1889. Educated at
the High School and University there, he was or-
dained to the ministry at Kelso in 1837, where he
remained for nearly .30 years. He afterward tools
charge of Chalmers's Memorial Free Church, Edin-
burgh. For a time editor of the "Christian Trea.?-
ury," " Presbyterian Review," and "Quarterly Jour-
nal of Prophecy," he has published besides more
than 20 volumes of a religious character ; but is best
known as the author of Hi/muii of Faith and Hope
(three series, 1857-66), selections' from which have
found their way into all collections for church use.
BONARD, Louis, born in Rouen, France, in 1809,

died in New York city, Feb. 20, 1871. He came to New
York in 1851, and lived a secluded life, in apparent
poverty, but at his death willed to Henry Bergh
pl50,000 worth of property for the use of the Society
for the Prevention of Cruelty to Animals.
BONASIA, a genus or sub-genus of gallinaceous

birds of the grouse family, comprising the hazel
grouse of Northern Europe, and the ruffed grouse
of North America.
BONAVISTA, a bay, a cape and town on the east

coast of Newfoundland. The town is a port of
entry, and one of the oldest settlements in the
island. Its people are mostly fishermen, but agri-
culture is also carried on. Population, 2,600.
BOND, Edwakd Augustus, LL.D., born at Han-

well, England, Dec. 31, 1815. In 1838 he became
keeper of the MSS. In the British Museum, and in
1878 was appointed principal librarian. He has
published catalogues of MSS. and fac-similes of
Anglo-Saxon charters in the museum, and among
Other works, he has edited the Statutes of Oxford
University ( 1853 ), Fletcher's Russe Commonwealth and
Horsey's Trarrh in Russia in the Sixteenth Cenluri/
(1856), for theHakluyt Society, Speeches in the Trial
of Warren Hastings (4 vols., 1859-61), and Chron-
ica Monasterii de Melsa. He has also helped to
edit the Fac-similes published by the Palseo-
graphic Society, of which he is a founder and presi-
dent.
BOND. See Britannica, Vol. XVII, pn. 704-5.
BONDAGER, the term applied in tlie south of

Scotland and in Northumberland to a female la-
borer whom a "liired" or married farm-worker
undertakes to supply for the regular field-work on
a farm as a condition of his tenancy of his house.
She is frequently a member of liis own family, or
she may be merely engaged and boarded by him.
The origin of the bondager system is the want of a
sufficient rural population for the field-work of the
neighborhood.
BONDED WAREHOUSES. The warehousing

system lessens the pressure of customs duties by
postponing payment of them until tlie goods oil

which they are levied are required by the importer,
when he pays the duties and I lie goculs are re-
leased. Until that time tlie taxalilc pni|)erty is

under the supervision of tlie revenue ntlioers, but
no compensation will be made for damage sus-
tained by fire or other accident occurring in the

warehouse. The system in the United States datei
from 1846.

BONDI, Clemexte, an Italian poet, born at Mez-
zano, in Parma, June 27, 1742, died at Vienna, June
20, 1821. He was educated by the Jesuits, and
when still very young was appointed to deliver
lectures on rhetoric in the Royal Convent at
Parma. Here he produced his first work, Gicrnata
Villereccia (1773). For having celebrated in verse
the abolition of the Jesuit order he was compelled
to fly to the Tyrol. He found a patron in the Aus-
trian Archduke Ferdinand, who appointed him his
librarian at Briinn. Later he lived at Vienna. His
poems are lyrical, descriptive, satirical, and ele-
giac, written in pure style and graceful verse.
BONDS, interest-bearing of the United States.

The public debt of the United States reached its

maximum Aug. 31, 1865, and amounted to $2,844,-

649,626.56. The non-interest bearing obligations
amounted to .11461,616,311, leaving the interest-bear-
ing debt at $2,383,033,315. On Oct. 31, 1890, the in-
terest-bearing debt had been reduced to .$696,906,-

902. For full description of the bonds, see Debt of
THE United States in these Revisions and Addi-
tions; also Britannica, Vol. XXIII, pp. 780, 784,
828.

BONE-ASH, or Boxe-Earth, is obtained by the
complete combustion of bones in an open furnace,
when the oxygen of the air burns away the organic
matter or gelatine, and leaves the earthy constitu-
ents as a white friable mass, having the semblance
of the original bone, but readily reducible to the
condition of coarse powder, which is bone-ash.
Bone-ash of good quality contains about 80 per
cent, of phosphate of lime, and 20 per cent, of car-
bonate of lime, phosphate of magnesia, soda, and
chloride of sodium. Bone-ash is employed to some
extent as a source of phosphorus, and in the mak-
ing of cupels for the process of assaying; but the
most extensive use is in the manufacture of arti-

ficial manures. See Britannica, Vol. XVIII, p.
815. Many thousands of tons of bones are annually
exported from South America to Europe for this

purpose ; India also contributes a large amount,
the Hindoos being prejudiced against the use of
bones as manure.
BONE-BEDS, the name given by geologists to

thin beds or layers which are largely made up of

the fragments of bones, or in which bones and
teeth occur in conspicuous quantities. One of the
best known is the Ludlow bone-bed. in England,
near the top of the Upper Silurian. This bed, only
a few inches in thickness extends continuously
over an area of not less than a thousand square
miles and is full of fragments of bones of reptiles,

fish, crustaceans, etc. Others are the Bettes bone-
bed of the Bradford Coal ^Measure, the Rhiilic bone-
bed, and the Tilgate stone of the Wealden series.

In the bone-beds of the more recent geological age
mammalian remains abound, as in the Suffolk
bone-bed of the Coralline eras.

BONER, Ui.RicH, one of the oldest German fab-

ulists, was a preaching friar of Berne, and is fre-

quently mentioned in documents of the years
1324-49. His collection of a hundred fables was
entitled Der F.dchtein, and was first printed, with
wood-cuts, at Bamberg in 1461. Only two copies
now exist. Breitinger published a complete edition
of the work at Zlurich in 1757, under the title

Fahein aus den Zeiten d<r yFinncsingcT, ixhich sup-
plied materials to Lessing for his studies on the
philosophy of fable. A more complete edition was
published in 1S44 by Franz Pfeiffer as volume IV
of Dichtnnfjen des Dtulfrl,, „ Mittelalters.

BONESET, the popular name of Eupaloritim per-

foliatum, so called because of its supposed propertiea
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BOXESETTERS, a class of persons who often

possses considerable local reputation for success in

the treatment of injuries to the limbs. The name
is usually applied to those who have a knack at

setting bones, but are not regularly qualified sur-

geons. As they are ignorant of anatomy and ot

the signs of disease, they sometimes do immense
harm by applying their methods to unsuitable
cases; but, without doubt, they have sometimes
effected a cure where regular practitioners have
failed.

BONFIRE, a fire kindled in celebration of some
event of public interest, or as a beacon ; applied
also to any great blazing fire of whatever material.

It is usually kindled in some open and conspicuous
place, such as a hill-top or public square, or the
center of a village green. Such fires were formerly
lighted on certain anniversaries, as the eves of St.

John and St. Peter, and their origin in the old
countries can be traced to pre-Christian times.

BOXGAR, or Rock-Snake {Buugarus), a genus
of venomous serpents allied to the genera Elaps
and Xaja. The species, which appear to be few

—

only two being certainly known—are natives of the
East Indies. Bongar c(ervleus (paragnda) is very
poisonous, and has a dark-blue ground color, with
narrow white lines in front and cross-rows of spots
iiehind. Bongar annuluris (pamah), also very
poisonous, has black rings on a yellow ground, may
be over six feet in length, and is fouiui in Ceylon
and China as well as in India.
BONGARDIA, a genus of herbaceous plants of

the natural order Betlieridae, natives of the East
Indies. One species (Boognrdi Rnuvolfii) produces
tubers which are eaten, boiled or roasted, in Per-
sia; and the leaves of another (clirnsogonum) have
an acid taste, and are eaten as a salad.
BONIIAM, a city of Texas, county-seat of Fan-

nin county, situated on Bois d'.Vrc Creek, about 30
miles east of Sherman. It is the trade center of

a fertile prairie district, in whicli great quanti-
ties of wheat, oats, corn and other cereals, and
more than 2.5,000 bales of cotton annually, with
large amounts of broom-corn and tobacco, are
raised. The manufactories include flour, machin-
ery, carriages and wagons, brooms, mattresses and
tobacco. Bonham is the seat of Bonham Masonic
Female InstitAite and Carlton and Fannin Colleges.
BOXHEUU, Rosa, a French artist, born at Bor-

deaux, March 22, 1822. She received her first in-

struction from her father, Raymond Bonheur, an
artist of merit, who died in 185.3. In 1841 she
figured for the first time in the Salon, showing a
couple of small works

—

Two Bulihlts and Goals ttud

Sheep—that indicated the department in which she
was to attain future eminence. These were fol-

lowed by a number of tinely finished compositions;
and in the year 1840 she produced what some con-
sider lier masterpiece, I'ltnigli'mg tilth Oxen, now
in the Luxembourg. Her famous Horxe Fair was
the chief attraction of the i^alon in 1853. It was
purchased in 1887 from the Stewart collection by
Mr. Cornelius Vanderbilt for $.53,500, and by him
presented to the Metropolitan Museum of Art, of

New York. In 1865 she exhibited a large land-
scape, Haipnahing in Aiivcrgne. In 1853 she became
entitled to the Cross of the Legion of Honor, but
because of her sex the decoration was withheld
until 18(i5. Ituring the siege of Paris (1870-71),
her studio and residence at Fontainebleau were
spared by special order of the then Crown Prince
of Prussia. Her success in painting animals lias

been largely due to her conscientious study of liv-

ing subjects.
BONIN, or (Japanese) Ogasawara Islands, a

volcanic group in the Pacific Ocean, 700 miles

southeast of Japan, having an area of 32 square
miles. . They were discovered by Quast and Tas-
man in 1630, and were taken possession of for
Britain in 1827 by Captain Beechey ; but in 1878
the Japanese reasserted their sovereignty, with the
view of making them a penal settlement.
BONINGTON, Richakd P.\rkes (1801-28), painter

in oil and water-colors, born at Arnold, near Not-
tingham, England, Oct. 25, 1801. His father, after
many vicissitudes, settled at Calais, and placed his
son under the instruction of Louis Franeia, the
water-color painter. He afterwards studied in
Paris—in the Louvre, at the Institute, and under
Baron Gros. His water-colors sold rapidly. In
1822 he began to exhibit in the Salon, and received
a premium from the Socike des Amis des Arts for his
views of Havre and Lillebonne; and two years later
he was awarded a medal at the Salon, when Con-
stable andCopley Fielding were similarly decorated.
About this time he began to occupy himself with
lithography. A fine collection of his work of this
kind is preserved in the printroom of the British
Museum.
In 1825 he took up oil-painting, and in that year

visited England and Italy, subsequently producing
his splendid Venice views of the Ducal I'alacc and
the Grand Canal, which figured in the Salon of
1827, with his Francis I and the Q^teen (if Xnrarre
and his Ilennj III Receiving the Spanish Aniluissa-
dor. He also exhibited in the royal Academy and
the British Institution. His position was at this
time fully assured, and commissions came to him in

abundance; but having contracted an attack of
brain fever from exposure while sketching in the
sun, his health failed. He visited London for
medical advice, and died there Sept. 23, 1828. Of
late years the fame of Bonington has been rapidly
increasing, and he is recognized as a most accom-
plished and original painter of landscape and arch-
itectural subjects, as well as of scenes of historical
qenre. He is especially admired for the purity and
brilliancy of liis coloring. The Louvre contains
several of his studies and an admirable example
of his figure-pieces in oil, /•Vfi/u/.s /, Charles ]' and
the Duchess d'Etampes. The National Gallery has
the Pia:zetta, St. }fark's, Venice, Suntet, and three
water-colors by the artist.

BONITO, a name common to several fishes of
the mackerel family {Scomberid.r), and to others
related to them or supposed to resemble them.
The F.Htltiinniis pelatiii/s, -sometimes called the
stripe-bellied tunny, and of the same genus as the
tunny, is well known to sailors as an inhabitant
of the tropical parts of the Atlantic and Indian
Oceans, and as one of the fishes most frequently
seen pursuing the flying-fish. It is steel-blue in

color, darker on the back, and wliitish below; and
is marked with four dark longitudinal lines on the
belly. Its flesh is not considered wholesome.
The Sarda mediterranea is the bonito of American
fishermen and markets, and the "belted bonito"
of books. It is of the same color, but is dis-

tinguished by oblique stripes. It is plentiful in the
Black Sea, and has been found in the North Sea.

Its flesh is esteemed. Sarda Chilensis, closely re-

lated to S. mediterranea, occurs in the Pacific

Ocean. It is known as "bonito" along the Cali-

fornia coast, but also miscalled " Spanish mack-
erel." Aii.ris thdzard is of a more uniform blue
color, without stripes or bands, and having widely
separated dorsal fins. It is the plain bonito of the
English, but along the New England coast is

called " frigate mackerel." Its flesh is little es-

teemed when fresh.

BONNAT, Leon Joskph Florentine, a French
artist, born at Bayonne in 1833. He studied at
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Madrid under Frederic Madrazo, and in

Paris under L^on Coguiet. He gained the
second G-rand Prix de Rome, and, aided by his

friends, went to Italy to study art in 1858, where
he remained for four years. He was first brought
into notice by his Adain and Ecc Finding the Body
o/^6<;i (I860), now in the gallery at Lille; and his

Pasqua Maria (1863) was much praised. He de-

voted himself to Italian genre pictures of moderate
size, varied by such religious subjects as Tlie As-
gumption (1669), and the realistic Christ on the

Cross (1874), commissioned for the Palais de Jus-
tice, Paris. More recently his works liave dealt
with Eastern life, and he has i)roduced several re-

markable portraits, among others those of M.
Thiers and Victor Hugo.
BONNER, Robert, an American publisher, born

near Londonderry, Ireland, April 28, 1824, of Scotch-
Irish parentage. He came to the United States in

early youth and learned the trade of a printer; and
In 1851 he became proprietor of the "New York
Ledger," the subsequent phenomenal success of

which is wholly due to his business tact and energy.
He has made liberal donations to educational and
other institutions, principally to the College of New
Jersey at Princeton. He is known as an admirer
of fine horses, and as the owner of the celebrated
Maud S. and Dexter.
BONNET-PIECE, a Scotch gold coin, so called on

account of the king's head being decorated with a
bonnet instead of a crown, as was usual. It was
first issued in 1539 by James V of Scotland, and
worth at the time of issue forty shillings Scotch.
James V was the first Scottish sovereign to place
dates on his money, and to diminish the size of

coins by increasing their thickness. His bonnet-
pieces were struck of native gold, and are now much
prized by collectors.
BONNEVILLE, Nicholas de, one of the earliest

French students of German literature, born at
Evreux, :March 13, 1760, died Nov. 9, 1828. Among
his earlier works are Nouoeau Thiidtre Allemand (12
vols., 1782-85), a collection of German tales, and a
translation of Shakespeare. After tlie Revolution
he edited several newspapers, but his moderation
and liberality rendered him obnoxious to the rul-

ing party, and he was thrown into prison. His
Hiaturir de VEurope Moderne (3 vols. 1789-92), and his

De I'Enprit des Religions (1791) are still read.
BONNY, or Boni, a town and river of Guinea,

now in tlie British Niger protectorate. The river
forms an eastern debouchure of the Niger, and falls

into the Bight of Biafra. It is accessible at all

times of the tide to vessels drawing as much as
eighteen feet of water, and sate auchorage at all

seasons of the year is found within its bar. Its

banks are low, swampy, and uncultis'ated. On tlie

east side near its mouth, is the town of Bonny, no-
torious from the 16tli to tlie 19th century as the ren-
dezvous of slave-trading ships. The houses forming
tlie town stand in a swamp, where fever prevails;
European traders generally take up their quar-
ters on river-boats moored in the current of the
Bunny. It exports considerable quantities of palm-
oil.

BONOIII, JosKi'ii, born in Rome, Oct. 9, 1796,
died March 3, 1878. He studied art in London, and
became famous as a drauglitsnian, especially of

Egyptian remains. He repeatedly visited Egypt
and the Holy r^aiid, and illustrated important
works by Wilkinson, Birch, Sliarpe, Lepsius, and
other Egyptologists. He also published a work of
his own on Nineveh.
BONUS, cn'onoously put for liouiini.a good thing.

It is generally used if an extra dividi'iid given to
shareholders of a company from surplus profits; a

portion of the profits of an insurance company dis-

tributed among policy-holders. A premium given
for a loan, or for a charter or other privilege
granted to a company, is also called a bonus.
BONYHAD, or Bonii.\ed, a market town of Hun-

gary, in the county of Tolna, about 150 miles south
of Buda-Pesth. It has some trade in corn, wine, and
tobacco. Population, 5,970.

BONZE, a modified Japanese word applied by
Europeans to the Buddhist priests of Japan and
China.
BOOBY (Sula leucogasLra ,, see Britannica, Vol.

X, p. 71, a species of gannet, which has received this
name from its apparent stupidity. Accounts vary
very much, however, as to this characteristic of the
booby, some representing it as singular in not tak-
ing alarm nor becoming more wary even when it

has had reason to appi'eliend danger from man;
while others, as Audubon, assert that it does learn
to be upon its guard, and even becomes difficult to
approach. The booby is not quite so large as the com-
mon gannet ; is of a blackish-brown color beneath,
and the sexes differ very little, except that the fe-

male is not quite so large as the male. It feeds upon
fish, and the expansibility of the gullet enables it to
swallow those of considerable size. The booby is

found on almost all tropical and sub-tropical shores,
and sometimes even 200 miles from land. On the
east coast of North America, it reaches as far north
as Cape Hatteras, but is much more abundant
farther south. The flesh of the booby, although
sometimes eaten by sailors, is dark colored, and not
very agreeable.
BOOBY ISLAND, a level rock in Torres Strait,

in 10° 86' south latitude, and 141"^ 53' east longitude,
3 feet above high water, and }4, mile in diameter.
Being dangerous to navigators, and destitute of re-

sources of its own, it is pretty regularly supplied
with provisions and water by passing vessels, for

the benefit of shipwrecked sailors.

BOOK-LICE, various small insects which dam-
age books. In the family Psocida', in the order
Orthoptera, there are numerous minute wingless
insects which shelter in books and among papers,
and do especial damage to collections of insects.

One of them {Atrojms ptdsatorius), long credited
with being the Death-vatrh, is very destructive to

old books, especially in damp places, and to collec-

tions of dried plants, etc. Tlie closely allied Trades
diviniatorlus is a yet commoner pest of entomological
cabinets. Among beetles, too, in the wood-boring
family (Xi/lophaga), Ptilinns peclinicornuis is known
to attack books with wood in the binding.
BOOK-PLATES, the English nnme for a label

bearing a name, crest, monogram, or other design,

placed in a book to indicate its ownership, place in

a library, etc. The use of book-plates is of some an-
tiquity, and mention has been made of one dated
in the middle of the 15th century, but at preseiit the
fine book-plates of Bilibaldus Pirckheimer (1470-

30), designed by Albert Diirer, liold the foremost
place in point of time. The earliest English en-

graved book-plate known is tliat of Sir Nicholas
Bacon, father of Lord (Ihaiicellor B.icon, which is

dated 1571. Many distinguished artists have con-
descended to produce book-plates.^ The name of

Albert Diirer has already been mentioned as the
designer of Pirckheimer's two plates; and Hogarth
engraved a book-plate for John Holland, heraldic

artist, and another for George Lambert, the scene
painter. Of Engli^li engravers, AVilliam 31ar-

shal and Kol)ert AVhite may be especially men-
tioned.
BOOK-SCORPION (rheh'fercancroides). a small

arachnid, in appearance between scorjiion and
mite. The front of the body is scorpion-like, and
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Dears a transverse dorsal groove : the posterior
body is flat, ivith ten or eleven rings ; there are two
eyes ; the respiration is by means of air-tubes.
Spinning-glands are present, and the body is some-
times covered by the secretion. The size is about
one-eighth of an inch, the color brownish. The
book-scorpion lurks among old books and papers,
and probably helps their preservation by killing
book-lice, mites, and other small insects.
BOOKWORM, any grub which feeds on the paper

of books. The name more especially belongs to the
larva of two species of smaU beetles, Anobiiim pani-
Ciium and Ptinus bnin.trns. belonging to the family
Ptinida:. In America, books in libraries are free
from the ravages of the bookworm ; the creatures
are extremely rare in Britain, especially since so
many chemical substances have been introduced
into the manufacture of paper, but in Southern
Europe the book-eating anobium is still common
enough.
BOOM, in a ship, is a general name for the long

spars which jut out from certain supports or up-
rights, to stretch or extend the botttom edge of
sails. According to their connections, they receive
the names of jib-boom, flying jib-boom, main-boom,
square-sail boom. etc. The term boom is also ap-
plied to a strong barrier, as an iron chain or cable,
beams, or a combination of spars, etc., lashed to-

gether with chains, and employed in barring the
navigable passage of the mouth of a river or har-
bor. The wooden boom across the harbor was an
important feature in the famous defense of London-
derry in 1689. In the United States a chain of
floating logs fastened together and stretched across
a creek or river to stop floating timber is termed a
boom.
BOOM, a word frequently used for a start or

rapid development of commercial activity or specu-
lation, as when shares go off. or prices go up "with a
boom." It is a recent -'Lmerican use. originating in

the West, and first made familiar iii 1S78. The word
is assumed to l>e suggested less by boom in the sense
of noise, rather than by the sudden activity, the
rush, which the noise often accompanies.
BOOXE. U.v.NiEL, born in Bucks county. Pa., Feb.

11. 1735. died in Missouri, Sept. 2H, 1.H20 He was a
pioneer of Kentucky and a famous hunter. After
his marriage to Rebecca Bryan be set out (1769)
with a party of six men to explore the wilds of Ken-
tucky. They met with various adventures and
succeeded in building a foft on the Kentucky River,
which he called Booneslxirough. Returning to his
old home lu' organized a company of thirty persons,
including his wife and daughters, and safely con-
ducted them to his fort. Boone had many encoun-
ters with the Indians, and once was captured and
adopted into the family of a chief, but he made his
escape. Boone had considerable trouble in getting
the government to acknowledge his title to land.
He was obliged to give up his claim at Boonesbor-
ough.and eventually settle in Missouri. His grave
is near Frankfort, Ky., a few miles from the site of
Fort Roonesborough.
BOONE, a city of Iowa, about forty miles north

of Des Moines, an important sliipping station for
coal, immense quantities of which are mined in the
vicinity. It contains also e.Ktensive manufactories
of flower, iron, carriages, woolen goods, and gloves.
BOOXESBOROUGH. a village of Kentucky, situ-

ated on the Kentucky River, about twenty miles
southeast of Lexington. Daniel Boone here erected
and successfully defended, in 1776, the first fort
built in Kentucky.
BOOXESBOROUGH. a village of Iowa, county-

seat of Boone county, situated near the Des Moines
River, about two miles west of Boone. It contains

manufactories of agricultural implements and of

carriages, and in the vicinity are extensive mines
of bitumiuous coal.

BOOXEVILLE, a city of Missouri, county-seat of
Cooper county, and a river port, situated on the
right bank of the Missouri River, about 200 miles
west of St. Louis. It stands on a bluff about 100
feet above the river. Coal, iron, lead, marble and
lime are found in the vicinity. The city contains
important manufactories of iron, earthenware,
wine and textile fabrics, and is the seat of the
Cooper Institute for ladies. It was the scene of

a battle fought June 17, 1861, in which a Confed-
erate force under Colonel Marmeduke was routed
by the Union troops under General Lyon.
BOOXTOX, an important manufacturing town of

Xew Jersey, situated on the Rockaway River, about
fifteen miles west of Paterson. Its iron-works are
among the most extensive in America. Besides
blast-furnaces, rolling-mills, plate-mills, nail-mills
and nut-mills, there are manufactories of hats and
of flour, and a thriving trade in general mer-
chandise.
BOOXVILLE, a village of New York, about 25

miles north of Rome. It contains manufactories
of lumljer, leather, cheese, churns, gloves and
chairs.

BOORDE, Andhew (1490-1549), born about 1490.

near (hickfield, in Sussex, England, Ind brought
up under the stern discipline of the Carthusian
order. Al)out 1528 he succeeded in getting a dis-

pensation from his vow, and subsequently studied
medicine at Orleans, Toulouse and Wittenberg.
On his return to England he was patronized by
Cromwell, and afterward traveled in his service on
a confidential mis.-iion through parts of France and
Spain. The year 15:<6 was spent in the study and
practice of medicine at Glasgow. He returned to
London, and thereafter crossed the seas and trav-
eled by Antwerp, t^ologne, Venice and Rhodes to
Jerusalem. After his return he lived in Loncfon
and Winchester, where his flagrant immoralities
brought him into serious trouble. In the sjiring of

1549 he wius committed to the Fleet prison in Lon-
don, and soon after died. Boorde's chief works are
his Pi/flni ti and the Fiirst Boke of the Iiilroductinti nf
Ktioiili'dge, edited by Dr. Fumival for the Early
English Text Society in 1870. His Itinerary of Eu-
rope has perished, but the lland-hook of Europe sur-
vives, and the Jlinerarij of Eiujland or Percr/rimilinn

of Doctor Boijrde was printed by Hearne in 1735. The
earliest known specimen of the Gypsy language
occurs in the Inlroductiov. It has been asserted liy

some that Boorde, who was a fantastic reprobate,
was the original " Merryandrew." See Britannica,
Vol. IX, p. 3()(>.

BOORHAXPOOR, or BuRn.AXPOoR, the ancient
capital of Candeish, Hindostan. The streets and
houses are well built. The Great Indian Peninsular
Railroad has a station here. A mosque built by
.Vrungzebe is one of ,the remarkable buildings.

Flowered silks, brocades and muslin, as well as
gold and silver thread, are manufactured.
BOOS, JL\RTiN (17t)2-1825), a Catholic priest,

born at Huttenried, in Bavaria, Dec. 25, 17(i2. He
was from about 1790 the originator of a religious

movement closely akin to those of the Protestant
Pietists. From 1806, when he settled at Gallneu-
kirchen, his influence spread widely among the
Catholic laity, and extended to about sixty of their

priests. Himself a stanch Catholic, he was often
bitterly persecuted, till, in 1817, the Prussian gov-
ernment appointed him a professor of theology
and teacher of religion at Diisseldorf. In 1819 he
removed to Sayn, near Neuwied, and died there
Aug. 29, 1825.
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BOOT, John Fletcher, a Cherokee warrior and
member of the executive council of the Cherokee
Nation, who was converted to Christianity in 1S25.

and became an eloquent and powerful Methodist
preacher. He preached to his people in their

native language, and was the first of that nation to

administer the sacrament of the Lord's Supper.
He died in 1853, being about sixty years old.

BOOTES, in Greek mythology, the son of

Demeter and lasion, who, being plundered of all

his possessions by his brother, invented the plow,
and cultivated the soil. He was translated to
heaven under the name of Booths ("ox-driver"),
which is still borne by a constellation beside the
Great Bear. It is supposed to represent a man
holding a crook and driving the bear. The bright
star AiTturus is in Booths.
BOOTH, a covered stall or hut at a market or

fair, from which goods are sold, still much used in

the east of Europe and in Asia, and in England at

Weyhill Fair (see Britannica, Vol. VIII, p. 848),

near Andover. As towns sprang up, the yearly fair

was more or less supplanted by the weekly market,
and the slight booth had a tendency to become
permanent.
The records of the 12th and some following cen-

turies are full of complaints against the encroach-
ments which were in this way made upon the
market-places and streets. Stow relates that the
houses in Old Fish Street in London, " were at the
first but movable boards set out on market days to

show their fish there to be sold ; but, procuring
license to set up sheds, they grew to shops, and by
little and little to tall houses." So in Edinburgh
the range called at first " The Boothraw," and
afterwards " the Lucken-booths," arose in the very
center of High Street. Traces of the Middle Age
booth still remain in England, and in France there
are many perfect examples, some believed to be of

the 12th century.
BOOTH, Edwin Thomas, named for Edwin For-

rest and Thomas Flynn, born in Bel Air. Md., Nov.
3, 1833. His education was desultory, and at an
early age his father, Junius Brutus Booth, took
him on his professional trips as dresser and attend-
ant. During one of these Edwin made his first reg-
ular appearance on the stage. This was at Boston
in 1S49. His father did not approve of the son's

choice of profession, but did not oppose him. In
1851 his father was ill in New York city, and the
son took his part as Richard III. The elder Booth
one night observed his son dressed for the part of

Jartier in Vmrice Preiierved, and said, " You look like

Hamlet; why don't you play it?"
Edwin Booth left his father and traveled about,

going to Australia and the Sandwich Islands, and
experienced many privations. Returning through
California to the Eastern States he played as a
star in many cities. He had now acquired experi-
ence and considerable fame, which latter was
greatly increased in the years that followed. He
lerformed the then great feat of playing Hamlet
for one hundred consecutive nights (Nov. 21, 18ti4,

to ;\Iarch 24, 18(i5). He became manager of the
Winter Garden Theater, New York ( 18t)2-l)7), and
brought out magnificent productions of Shake-
speare's greatest works.
In 181)9 Booth's Theater was dedicated ; it was

run by him for thirteen years, but did not prove a
financial success, and after it was torn down lie

was obliged to earn another fortune to pay off the
debts it left on his hands. Lawrence Barrett,
Edwin L. Davenport, J. W. Wallack, ,Ir., .Joseph
JelTi rson, Charlotte Cushman and Modjeska
were among the stiirs tlial appeared in Booth's
theater.

Edwin Booth has made trips to Germany and
England, and within the last few years has "made
starring tours in company with Lawrence Barrett
througli the principal cities of the United States.
He was married July 7. 1860. to Miss Mary Devlin,
of Troy, who died in Dorchester, Mass., Feb. 21.

1863, leaving a daughter, Edwina, a year old. In
1869 Booth was again married, the lady being Miss
Mary Runnion McVicker. She died in"l881 and left

no children. Booth's favorite and best impersona-
tion is in the character of Hamlet.
BOOTH, John Wilkes, actor, born in 1839, was

shot by Sergeant Corbett, April 26, 1865. He wa^
a son of Junius Brutus Booth. His name has been
rendered infamous by his assassination of Presi-
dent Lincoln. See Britannica, Vol. XIV. p. 661.

BOOTH, Junius Brutus, born in London, May 1,

1796, died Nov. 3, 1852. He received an excellent
education and was undecided what profession to
enter. After trying painting, poetry, law and
other occupations he entered the dramatic profes-
sion, contrary to his father's wishes. After trips
in Holland and Belgium he went to London, and
within four years had become a great success.

In 1821 Booth arrived in America, where his
dramatic career was most brilliant. At one time
he seriously contemplated leaving the stage and
becoming a light-house keeper. He purchased a
sylvan retreat twenty-five miles from Baltimore,
where he occasionally retired for recreation. Ou
this little farm he found pleasure in rural pursuits,
and it was to this place that he brought his old
father, who had always been a great admirer of
America. Mr. Booth acted in New York, Balti-
more, New Orleans (here he gave French plays
with great success), Richmond, Philadelphia and
San Francisco. His son Edwin traveled with him
through the West, playing companion characters.
Booth died on a trip up the Jlississippi River

from New Orleans. His life was made unhappy by
the death of three children, by attacks of insanity,
to which he was subject, and by his own habits of

intemperance. He appeared with such actors as
Kean, Forrest and Haml>lin in many of Shake-
speare's plays, and also the dramas entitled The
Iron Chest, Bride of Ahydoa, The Apostate, Aiulroina-
que, The Rirnts and Riches. His best impersona-
tion was the character of Richard III.

BOOTH, M.\RY Louise, born at Millville (Yap-
hank), N. Y.. April 19, 1831, died in New York city,

March 5, 1889. She was of French descent, and as a
child displayed talent. She taught school with her
father in Williamsburg, L. I., but gave it up on ac-

count of ill-health, and adopted literary work, send-
ing sketches to the newspapers and translating
French stories. During the late war she engaged
in translating works of famous Frenchmen who
were in favor of the Union cause. De Gasparin,
Laboulaye and Cochin were among the authors
whose works she translated and with whom she
corresponded. Her ])atriotic work received the
praise of President Lincoln and other statesmen.
She translated the Historii of Fninee, by Henri
Martin. She was author of the Hisloni of the Cit;/

of Xeir Yar!:. which was brought down to the date
1880. In 1867 "llariier's Ba/ar" was established,

and ;\Iiss Booth was its editor utilil her death.
BOOTH, Rev. William, founder and "general" of

the Salvation Army, born at Nottingham. England,
in.l829. He was educated there, and from 1850 to
18(il acted as a minister nf the Methodist New Con-
nection. From the lirst he was a zealous evangel-
ist, but the new departure which led to the creation
of tlie Salvat ii>ii Army on military lines began in

1865. with mission work among the lower classes in

the Kast End of London.
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Since 1878 Booth's organization has been known
as the Salvation Army, of which he has continued
to be the main spring and controlling power, direct-

ing its movements at home and abroad from his

headquarters in London. His enthusiasm and
wonderful organizing power have given life to the
religious military system, of which he is truly
" general." Booth has written several hymns and
religious works dealing with the movement.
BOOTHBAY, a village of Maine, situated on the

Atlantic Ocean at the mouth of the Damariscotta
Eiv3r. Its harbor is an excellent one, and is open
during the winter. The chief industry is fishing.

The town is a prosperous trade-center and a popu-
lar summer resort.
BOOTLE-CUM-LIXACRE, a northern suburb of

Liverpool, including a large portion of the Liver-
pool docks, but since 1868 forming a separate mu-
nicipal borough. Population, 27.112.

BOOTOX, an island of the Malay Archipelago,
separated by a narrow strait from the southeastern
bay of Celebes, and from the island of Muna. It is

high, but not mountainous, and thickly wooded;
produces fine timber, rice, maize, sage, etc. The
people are JIalays. The Sultan, who resides at
Bolio, is in allegiance to the Dutch, an under-resi-
dent being stationed on the island. Area, 1,700

miles
;
population, 17,(X)0.

BOOTY, the victor's share in property captured
from the vanquished

;
plunder; pillage. It is gen-

erally a military term, the word prize being more
frequently used in the navy.
BOPPARD, a town of Rhenish Prussia, on the

left bank of the Rhine, 10 miles south of Coblenz.
The Bnulohrir/n of the Romans, it was afterwards
an imperial city till 1312, and the seat of a diet in

1234. Population, 5,594.

BORA, K.vTii.vRiNA vox, the wife of Luther, born
of an old family in the district of Meissen, Jan. 29,

1499. died at Torgau, Dec. 20, 1.5.52. At a very early
age she entered a Cistercian convent of Nimptschen,
near Grimma. Becoming acquainted with Luther's
doctrines, she found herself very unhappy in her
monastic life ; and, finally, with eight other nuns,
whose relatives, like her own. refused to listen to

them, she applied for assistance to Luther. Lu-
ther obtained the services of Leonhard Koppe, a
citizen of Torgau, and by him and a few associates
the nine nuns were lilierated from the convent in

April. 1523. They were brought to Wittenberg, and
Katharina became an inmate in the house of the
burgomaster Reichenbach. Luther, tlirough a
friend, Amsdorf, offered her the hand of Dr. Kaspar
Glaz. She declined this proposal, but declared her-
self ready to marry Amsdorf, or Isuther himself.
Her marriage with Lutlier took place .Tune 13,1525.
See LrTiiEK. Hritannica Vol. XV, p. 79. She bore
her husband three sons and three daughters, and
is best described in Luther's own words as "a pious,
faithful wife, on whom a husband's heart could rely."
BORAGE (Borago), a genus of plants of the

natural order Boraginarf.r, of which genus there
are few species. A European plant, Borago offi-

cinalix, the principal representative of the genus,
is an herb of siimewhat stout and coarse appear-
ance, but with tjeautiful blue fiowers. Borage was
formerly much cultivated and highly esteemed,
being classed among the cordial flowers, and sup-
posed to possess exhilarating qualities for which it

no longer receives credit. It was frequently put in

wine, and, although it has no sensible prt)perties,

its traditional virtues still retain for its leaves a
place in the preparation of claret-cup. Tlie young
leaves and tender tops are pickled, and occasionally
boiled for the table, and are still used in salads in

Germany.

BORAGIXEiE, or Boragin,\ce.e, a large chiefly
herbaceous order of cordifioral dicotyledons, the
alternate exstipulate leaves generally rough with
hairs which proceed from a thick, hard base, the flow-
ers regular, and the fruit consisting of four distinct
nutlets or of a drupe containing four nutlets. The
order includes the forget-me-not, the heliotrope,
borage, alkanet, comfrey, etc.

BORAX LAKE, a small body of water situated
in Lake county, California, and separated from
Clear Lake, on the west, by a dike of obsidian. It is

remarkable as the source of supply of immense
quantities of borax, which is found in the form of
crystals in the mud at the bottom of the lake. The
water is a strong solution of borax, and in the vicin-

ity of the lake are numerous mineral springs.
BORDEX^, G.\iL, inventor, born at X'orwich.X'. Y.,

Xov. 6, 1801, died at Borden. Texas, Jan. 24, 1874.

While on a surveying expedition his attention was
called to the need of suitable foods for emigrants,
and he began a series of experiments. He produced
" pemmican," a kind of meat biscuit which was car-
ried by Dr. Kane in his Arctic expeditions. In 1856
he secured a patent for his method of condensing
milk, and afterward produced beef extract, con-
densed tea, coffee, and cocoa, as well as condensed
fruit juices. His patents brought him much wealth.
BORDEXTOWX, a city of Xew Jersey, situated

on the Delaware River, about six miles below
Trenton. It was founded in 1717, and is noted as
having been the residence of Francis Hopkinson,
Joseph Hopkinson. Admiral Charles Stewart. .loseph
Bonaparte, and Prince Murat. The Bonaparte man-
sion is still standing. Bordentown is the seat of

Bordentown Female College and of a military insti-

tute, and contains a number of important manufac-
tories, including iron, machinery, shirts, and ship-

building.
BORDERS, The, as a term denoting the tract of

country lying immediately on both sides of the
frontier line between England and Scotland, it is

somewhat elastic in its signification, (it'ographically,

the frontier line runs diagonally northeast or south-
west, between the head of the Solway Firth at the
latter extremity, and a point a little north of the
mouth of the Tweed at the other extremity ; the
counties touching upon this line beingCumberland
andXorthumberlaiui on the English side, and Dum-
fries, Roxburgh, and Berwick on the Scottish side.

The distance between the two extremities is nearly
70 miles as the crow files, but following the frontier

line in its irregularities about 110 miles.

While the above may be taken as defining the
Border in a geographical sense, the word has for

historical purposes a wider signification, especially

on the Scottish side. The territory thus indicated
on the Scottish Border includes the wliole of the
counties of Berwick, Roxburgh, Selkirk, and Peebles,

a considerable portion of Dumfriesshire, and part of

Galloway. Although the name of the Border, or
Borders, is not perhaps older than the 13th century,
it is of interest to note that from the very dawn of

British history the district so called has exhibited
in its annals the characteristics of afroiilier, in that

it has almost constantly formed the point of contact
between contending races and nations.

The Borders have been the scene of some great
historical battles. To narrate all the invasions that
took place on either side of the Border would be to

repeat great part of the general history of England
and Scotland.
There is yet a third and more popular sense in

which the word Border is used. This, which may
be called the lileranj sense of the term, arises out of

the prominence which has been given to the vale
of the Tweed, including its tributaries the Yarrow,
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the Ettrick, and the Teviot, by the romances and
poems of Sir Walter Scott, by the poetry of Leyden
and of the Ettrick Shepherd, by the ancient and
traditional ballads relating to the district, and by
the pathetic songs and legends more immediately
connected with the Yarrow, and glorified by the

genius of AVordsworth. Hence, when Border tale's

or Border ballads or Border traditions are spoken
of, it is the Scottish rather than the English side of

the frontier that is referred to.

BORDER-WARRANT, an obsolete form of dili-

gence used in the border counties of Scotland for de-

taining the person of an English debtor. It was
more rigorous than the general meditatio fugss war-
rant.
BORDIGHERA, a winter resort in the Riviera,

North Italy, on a hill overlooking the Mediterra-

nean, seven miles southwest of San Rerao by rail. It

was founded in 1470, but its modern progress dates

from the opening of the Cornice road in 1823, and of

railway communication. Bordighera suffered in the

earthquakes of February, 1887. Population, 2,556.

BORDONE, Paris, a painter of the Venetian
school, born of noble parentage at Treviso, Italy,

in 1500, died at Venice in 1570. He studied under
Titian and under Giorgione, and much of his earlier

work was done in his native town, in Vicenza, and
in Venice. In 1538 he was invited to France by Fran-

,

cis I, who employed him to paint portraits of him-
eelf and of leading members of his court. He was
knighted by Francis II. He painted at Augsburg in

the Fugger Palace, and at Milan in the chapel of

St. Jerome. His most important monumental work
in painting was the six sacred subjects with which
he decorated the dome of San Vicenzo, Treviso; and
his Fisherman Presenting the Ring of St. Marl: to the

Doge, now in the Academy, Venice, is ranked as

masterpiece among his easel pictures. He is repre-

sented in the National Gallery, London, by Daphnis
and Chloe, and A Portrait of a Genoese Ladi/.

BORE, a tidal phenomenon at the estuaries of

certain rivers, also called Eagre. When a river ex-

pands gradually towards a very wide mouth, and is

subject to high tides, the spring flood-tide drives

an immense volume of water from the sea into the

river; the water accumulates in the estuary more
rapidly than it can flow up into tlie river, and thus

there is gradually formed a watery ridge stretching

across the estuary and rushing up towards the river

and over the level sands with great velocity and
much noise.

The most celebrated bores are those of the Gan-
ges, Indus, and Brahmaputra. The last is said to rise

to a height of 12 feet. In the Hoogly branch of the

Ganges, the bore travels 70 miles in four hours, and
often appears suddenly as a liquid wall over seven

feet high. In the Amazon and other rivers in Brazil

the bore reaches a height of from 12 to 16 feet. In

England the phenomenon is most noticeable in the

Severn, Trent, and the Wye, and in the Solway
*>ith. The bores in the Bay of Fundy are very

remarkable. On the Amazon this phenomenon is

called the prororoea; on tlie Seine, the barre, and on
the Garonne and Dordogne, in France, the mas-

caret.

BORE, the internal cavity of any kind of fire arm.

It is in most cases cylindrical, but in the Lancaster

fun it is oval, and in the Whitworth hexagonal,

oth being also spiral, wliile in all rifled firearms it

is furrowed with spiral grooves, and for the same
reason: to give that rotation wliieh enables an

elongated projectile to be used. The diameter of

the bore is called the "caliber." In rifled guns the

bore is measured, not from the bottom of the

grooves, but from tlie smooth surfaces between
them, called the " lands."

Heavy iron guns were formerly cast solid and
then Ijored out, but as it is essential that the sur-
face of the bore should be extremely hard to pre-
vent its being " scored " by the shot, endeavors were
made in America to attain this object by casting
them hollow, and cooling the inner surface more
rapidly than the rest of the metal. Large guns of
modern construction are, however, either made
entirely of steel, as in the "Krupp" process, or, as in

the AVoolwich and Armstrong systems, have a steel

tube, toughened in oil, for the bore, and strength-
ened outside by coils of wrought iron shrunk on
over it, so that the hardness of the bore is assured.
BORERS, a name applicable to many beetle-like

or coleopterous insects in the family of wood-eaters
or Xi/lophaga,hut peculiarly applicable to the gen-
era Ptinus and Anobium. They are mostly incon-
spicuous insects^ resting during the day in the lar-

val tunnels, active and roving at night. Ptinus fur
is common all the world over, and is very destruc-
tive to herbariums, collections of insects, stuffed
birds, etc. The larva of Anobium striatum does great
damage to furniture made of soft wood. Its little

round tunnels, looking as if made by a drill, and
full of the finest powder formed from the devoured
wood, are familiar enough. The species Anobium
tesselatum and Anobium pertinax are also found in

furniture, but more usually on trees. There are
many other genera of borers, Lymcrylon 7iaiale on
ship-timber, Ptilinus on books, and Apate on oak
furniture. The Clover-root borer, a small scolytid

"beetle, Hylesimis trifoUl, imported from Europe into

America, is very injurious to clover. The perfect

beetle is a little over two millimeters in length, oval

in form, and of a dark-brown color. The Grape-root
borer, the larva of ^Egeria polisliformis, a. moth of

the JEqeriidx family, is a white fleshy grub which
eats tbe bark and sap-wood of the grape-root.

I50RGNE, commonly called Lake Borgne, a bay
of the Gulf of Mexico, about twenty miles wide, ex-
tending from Mississippi Sound sixty miles west-
ward to within twelve miles of New Orleans, and
communicating by Rigolet's Pass with Lake Pont-
chartrain on the north. It is ;i part of the route of

steamers running between New Orleans and Mobile.

Its shores are a narrow and almost continuous ridge

of shells, which separate it from numerous surround-
ing marshes and cane-brakes.
BORISSOV, a town in the Russian government

of Minsk, on the Beresina, 418 miles southwest of

Moscow bv rail. Population, 14,2.S5.

BORKUil, one of the East Frisian Islands, at the

mouth of the Ems, 25 miles northwest of Emden.
Population 684, increased in the summer by over

2,000 visitors..

BORAIIO, a town of Italy in the province of Son-
drio, 27 miles northeast of Tirano. It has a number
of hot sulphur baths. Population, 1,744.

BORN, Bektrandde. a famous troubadour, born
about 1140 in Perigord. He played a conspicuous

part in the struggles of the English king Henry II.

and his sons, during the latter part of the 12tli cen-

*ury. He died before 1215. More than 40 of his

poems are extant.
BORNA, a town of Paxony, on the "Wyhra, 17

miles southeast of Leipsis by rail. Population, 7350.

BORNEO CAMPHOR, a variety of camphor pro-

duced in Sumatra and Borneo. It is obtained from
the tree Dnnibnianop.f fo /ii/Jioca, and is liighly prized

by the Chinese, who give for it a much higher price

thaTi for ordinary camplior.

BORNING, a process of judging of the straight-

ness or level of a surface or line by the eye, which
looks along two or more homing or honiuij rods or

pieces set up for the purpose. The term is used by
masons, surveyors, and gardeners.
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BORNU {Bornoa, or " Land of Isoah "), a Moham-
medan state in the Central Sudan. Area, about
56,000 square miles. Population, over 5,000,000.

Capital, Kuk, or Kukawa, lying on the west side of

Lake Chad. See Britannica, Vol. IV, pp. 60, 62.

The Sultan, whose official title is Mai, is an abso-
lute monarch. He is assisted by a council compris-
ing the Kokenawa, or military chiefs, the ofhcial

delegates of the various subject races, and several
members of the reigning family. The standing
army of about 30,000 men is partly armed with rifles,

and the cavalry still wear armor, eitlier imported
from Eastern Sudan or manufactured in the coun-
try. There is also some artillery, and a few compa-
nies even wear European uniforms. In lieu of pay
the men receive allotments of land.
Most of the people, who call themselves Ka-nuri,

that is, ' People of Light," are of mixed Jfegro and
Dasa (southern Tibu) descent, and speak a Tibu
dialect that has been reduced to written form by
the Protestant missionaries. Tlio other chief ele-

ments of the population are tiie Tuareg P>erbers in
the north ; the Arabs mainly in the southeast ; the
Makari and Margin Negroes in the south; the
AVanga, Bedde, and other pagan tribes in the east;
and in the center the Magomi, who claim kinship
with the royal dynasty which for many centuries
ruled over the united Bornu and Kancm states.

These and the Kanuri are regarded as the most
cultured people in Central Africa, and their woven
fabrics, pottery, and metal-ware are highly prized
througliout the Sudan.
BOHODIXO, a village of Kussia, 70 miles west of

Moscow. It is situated on the Kaluga, an affluent
ot the Moskwa, and gave name to the great baitle
fought between the French army under jN'apolcon
and the Russian under Kutusoff, Sept. 7, 1812. The
battle of Borodino was one of the most ob.stinately
disputed in liislory, and the loss on both sides was
almost equally great. Out of 257,000 men engaged,
between 70,000 and 80,000 were killed or wounded.
The Russians retreated on tlie following day, but
in the most perfect order, and thorcfore claim this
battle as a victory. The honor is also claimed by
the French, who n.inio the battle from Moskwa.
BOIiOGLYCEIUOE, a compound comjiosed of

about 25 per cent, of glyceryl borale, or propeuyl
borate, and 75 per cent, of free boric acid and gly-
cerine in equal proportions. It is eStensively used
as a preservative of food, and also in antiseptic
surgery, combining, as it does, t!ie valuable proper-
ties of the above-mentioned substances.
BOROUGH, or, in Scotland, BcRcnr. See Britan-

nica, Vol. I\', pp. 62-04. In Connecticut, Xew
Jersey, Pennsylvania and Minnesota the borough
corresponds in general to the town in other States.
BORROW, Gkou(;k IIenky (1803-81), born at

East Dereham, Norfolk, England, July 17, 1803.
His lather, a captain of militia, moved about with
his regiment to Scotland, Ireland, and many parts
of England, finally settling at Xorwicli, where young
Borrow attended the grammar school (1815-18),
and for the next five years was articled to a firm
of solicitors. He already deserved Iiis gypsy title,

Lavcngro ("word-master"), having picked up a
knowledge of Irisli, French, German and Danish
(these two under Taylor of Norwich), Welsh, Latin,
Greek, even of Romany, the language of that
strange gypsy race of which he was almost an
adopted member. On his father's death in 1823 he
went to London to seek his fortune, and for a lime
made a precarious living by writing. Tiring of this
he -yielded to his love of Nature and love of adven-
ture andspent considerable time in rambling al)out
England gjjisy-wise. Subsequently as agent of
the Biljle Society he visited St. Petersburg (1833),

and Portugal, Spain, Morocco (18.35-.39). In 1840
Jie married and settled down on a small estate at
Oulton, near Lowestoft, where, after travels in
Southeastern Europe (1844), a tour in AVales (1854),
and a residence of some years in London, he ended
his days, July 30, 1881. The chief of his fourteen
published >vorksare: Tlie ZinrnU. cr (ryjisics of Spain
{ISm ; Tlie Bible in Spain (1843); Lavengro (IS5\),
its sequel The Romany Sye (1857) ; Wild Wales ( 1862)

;

and liomano Lavo-Lil, or Word-hooh of Ihr Enrjlish-
Gypsy Language (1874). He has be^n likened to
Cervantes, Defoe, and Lesage. In truth all three
were in some ways his literary progenitors ; none
the less he is always original, always George Bor-
row. His rare mastery of good, strong English, his
rarer power of depicting mankind and Nature, are,
however, often marred by mannerisms, transpar-
ent mystifications, and unreasoning crotchets.
BOKROWDALE, a beautiful valley of West Cum-

berland, England, ascendin" from the Derwent-
water towards the Honister Pass. In this valley is

the Bowder Stone, 8!) feet in circumference, and
1,971 tons in weight. The famous plumbago mine
at Seathwaite in Borrowdale, which long yielded
enormous profits, was closed in 1850.

BORROWING DAYS, the last three days of
March (old style), supposed in Scotch folklore to
have been borrowed by ?Iarch from April, and to
be especially stormy. In Cheshire, the hrst eleven
days of May are called "borrowed days," because in
old style they belonged to April.
BORSAD, a town in the northern division of the

province of Bombay, 24 miles northeast of the port
of Cambrny. Population, 12,228.

BORSOl), a Hungarian county 1,370 sijuare miles
in area. It produces coal, copper, iron, fruit, hemp,
wine and tobacco ; is a fertile province and lie's on
both sides the Sajo River.
BORTinviCK CASTLE, a splendid ruined lower.

13i;< miles southeast of Edinburgh. It is 110 feet
high, and measures 74 by 69 feet. It was founded
in 1430. In June 1567 ("iueen Mary and Bothwell
spent four days here. Erichton Castle, whose beau-
tiful court-yard is so finely described in Ifarmion,
stands 1'^ miles to the east.

BOSIO, J'u.wf o!S Joseph, B.vrox, an eminent
sculptor, born at Monaco, ilarch 10, 1709, died July
29, 1845. He studied art first at Paris, afterwards
in Italy, and first became famous by the figures
which, at the reqiiest of Napoleon, he executed for
the column in tlie Place Vendonie. Louis XVIII
and Charles X also patronized Bosio;the former
made him royal sculptor, the latter a baron. .\t

the time of his death he was director of the Acad-
emy of Fine .Vrts in Paris.
BOSNIA and ITep.ze(jovix.v, provinces of Aus-

tria-Hungary. Total area, 23,262 square miles.
Population (1888), 1,404,000. For early history, see
Britannica, Vol. IV, p. 68.

By the treaty of Berlin, July 13, 1878, these prov-
inces were transferred from Ottoman control to
that of the Austro-Hungarian government. The
present governmental administration is conducted
by a Bosnian bureau at Vienna in the name of the
Emperor-King. The chief authority in the prov-
ince itself, with its seat in Sarajevo, is the provin-
cial government (Landesregierung), in three de-
partments for internal affairs, finance, and justice.
For administrative purposes there are 6 districts
(Kreis)and48 county (Bezirk) authorities. The
provincial government is provided with an advis-
ing body, composed of the ecclesiastical dignitaries
of Sarajevo and 12 representatives of tlie populace.
Similar councils are also provided for the district
and county authorities. Bosnia and Herzegovina
contain six districts ( Kreise). The Sanjak of Novi-
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Bazar is occupied by an Austrian military force,

though administered civilly by Turkey. In 1880

the population (without military) numVjered 1,336,-

091 (705,025 males and (53I,Ui"i6 females); with
military, 1,360,000. Greek Oriental Christians,

571,250; Mohammedans, 492,710; Roman Catholics,

265,788 ; Jews, 5,805 ; others, 538. The nationality is

Servian; only in the southern districts are Arnauts,
and here and there gypsies. The most populous
towns are the capital, Sarajevo, with (in 1885 J 26,-

286; Mostar, 12,665; and Banjaluka, 11,357. There
is one higher gymnasium, two gymnasia, four com-
mercial schools, 043 elementary schools, with one
Greek-Oriental and one Roman Catholic seminary
for priests, and one training college for teachers.
There is an upper court of justice in Sarajevo, the six

district (Kreis) courts and the county (Bezirk)
authorities as courts of first instance. Agricul-
ture is in a very low state of development, though
the soil is very fertile. Maize, wheat, barley, oats,

rye, millet and buckwheat, potatoes, iJax, hemp,
and tobacco are cultivated. Both provinces have a
supera))undance of fruit, principally plums. Dried
plums are the chief article of exjiort. In 1887 over
400,000 boxes (39,368 tons) were exported, valued at
200,000?. Cattle-grazing is important. In 1879 there
were, it is estimated, 1.58,034 horses, 3,134 asses and
mules, 761,302 head of cattle, 775 buffaloes, 839,988
sheep, 522,123 goats, and 430,3.54 swine. Forest-land
occupies 45 per cent, of the whole area. Minerals
are abundant ; mining is now carried on for iron
and copper, manganese, chromium, antimony.
There are salt-pits at Dolnja-Tuzla. There were,
in 1890, 342 miles of railway, and 1,743 miles of tele-

graph lines. Military service is compulsory over
20 years of age. The native troops comprise four
infantry battalions (each seven companies), with a
total of 2,484 men on peace footing. The Austro-
Hungarian troops of occupation have at present a
strength of 23,860 men.
BOSPHORUS, CiM.MERiAN, an ancient name for

the Strait of Yenikale, or Kaffa. It connects the
Sea of Azov with the Black Sea.
B0S(2UI;T, Pieuue FR.\xfois Joseph, French

marshal, l)orn Nov. 8, 1810, at Mont-de-Marsan, in

Landes, died Feb. 5, 1861. He entered the Alge-
rian army in 18.34, and reached the rank of general
of brigade in 1848. During the Crimean war he
contributed greatly to the victories of Alma and
Inkermann, and took a leading part in the capture
of the Malakoff, where he was severely wounded.
In 1856 he was made field-marshal of France.
BOSS, a term applied in America to one who em-

ploys or superintends ; a head man or manager. It

is a modified form of the Dutch haas, " master," a
term used literally and figuratively like boss in

American use. In United States politics, a boss is

an influential politician who uses the machinery of

a partj- either for private ends or for the benefit
of a clique or ring. To "boss" is to play the
master.
BOSSUT, Cii.vuLES, mathematician, born at Tar-

taras, near Lyons, France, Aug. 11, 1730, died at
Paris, Jan. 14, 1814. He was assisted in his early
studies by Clairant and d'Alembert. From 1752
until the Revolution he was professor at Mezieres,
and under the Empire in tlie Polytechnic Schools at
Paris. In the compulsory retirement that followed
the Revolution he wrote his famous Essai stir I'His-
toire Ghih-ale ties Mdlhiiiiiiliiiucs.

BOSTAN (El), "the garden," a town of Asiatic
Turkey, situated in a plain on the Sihun, on the
north side of Mount Taurus, 40 miles northwest of
Marash. Population, 8,500.

BOSTON, the chief city and capital of Massa-
chusetts. For its history, see Britannica, Vol. IV,

pp. 72-77. Boston now includes the Island of East
Boston (Xoddle's Island), originally containing 660
acres, the suburbs of South Boston. Charlestown,
Dorchester, Roxbury, West Roxbury and Brighton,
with their minor villages. Cambridge, Newton,
Somerville and Chelsea are suburban cities. >Iany
of the streets of Bosto;i. once so crooked and irregu-
lar, have lieen straightened at puhiic expense, since
the great fire of 1872. Horse railways traverse the
principal streets, running out several miles into
suburban towns. The old South Church, in which
Franklin was baptiz^'d, AVhitefield preached, and
the election sermons v,ere delivered for 160 years,
still stands on AVashington street. It was sold in
1876 to a patriotic association, and fitted up as a
museum.
Boston stands high among .American cities in the

number and extent of her libr.iries and schools of
learning. The Boston Pulilic Library, on Boylston
street, including its branche , is the largest library
in this country, and is free to all. Some of the
other principal libraries are the Boston Athen;eum,
Massachusetts Historical Society, State, Social, Law,
Boston Medical Association, Xew England Historic
Genealogical Society, Congregational, General The-
ological, besides manj- smaller ones. Here also are
many art and scientific institutions, and as a cor-
poration Boston supports several schools of indus-
trial and mechanical drawing. The Boston ^luseum
of Fine Arts is an immense building, occupying 97,000
square feet. There is also the Boston Art Cluli, Bos-
ton Society of Decorative Art. American Academy of
Arts and Sciences, Boston Society of Natural His-
tory, and the Warren Museum of Natural History.
Alusic is also extensively cultivated, as indicated
by such institutions as the Handel and Haydn So-
ciety, the oldest musical organization in America,
founded in 1815; the Harvard ^lusical Association,
Apollo Club, Boylston Club, Cecilia Club, Orpheus
^lusical Society.
The first free schools in America were established

in Boston about 2.50 years ago, and now the system
of public schools is very elaborate and complete,
embracing every grade from tlie primary to the
high Normal and Latin schools. The Boston Latin
School, preparatory for college, was founded in

16.35. The building for the New English High and
Latin School is said to be the largest in America
devoted to educational purposes, and the largest in

the world used as a free public school. Boston L'ni-

versity (^Methodist), founded in 1869. includes three
colleges, four professional schools, and a iiost-gradu-

ate department of Universal science. There is also

the Boston University School of Jledicine, open
for both sexes; Boston College (Roman Catholic);
Tuft's College (I'niversalist )

;" ^lassachusetts Insti-

tute of Technoliigy, and Lowell Institute, which
provides for annual courses of free lectures upon
the most important branches of natural and
moral science. Here is also the Perkins Insti-

tution and Massachusetts school for the blind,

founded in 1829; the first institution in the world
where a systematic education of the blind was at-

tempted, and which has been a model for others of

the kind. Ilere also is the Horace Mann School for

the Deaf, Boston Asylum and Town School for Indi-

gent Boys, and Massachusetts School for Idiotic

and Feeble-minded Youth, the first in America.
Hospitals, asylums, homes and dispensaries abound.
Boston Common, in the center of the city, is a

handsome natural park of fifty acres, shaded by
about a thiuisand stately elms, witli broad walks, a
beautiful sheet of water! the original "Frog Pond"
and many objects of special historic interest. Ad-
joining this on the west is the Public Garden, con-

taining 24>^ acres, one of the most attractive spots
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la the city. The population has increased from 250,-

526 in 1870. to 3i:>2.839 in 1880, and to 446,507 in 1890.

BOSTON UXIVERSITY. See Colleges, in these
Uevisions and Additions.
BOSWELLIA, a genus of balsamic plants, natu-

ral order TJifi-sccact'cT. of which the species are still

very imperfectly known, although the product of

some of them—olibanum, generally believed to
have been the frankincense of antiquity—(seeBrit-
annica. Vol. IX, p. 708) has long been of consider-
able commercal importance for the preparation of

incense. The most important species appears to be
Boswellia Carlirii, though several other varieties

from the hot and dry regions of Eastern Africa and
Southern Arabia have been described. Boswellia
Ihurifera or srrrala of Coromandel yields a resin
which is used in that country as incense. Boswellia
Frercana yields the primitive gum elemi, a highly
fragrant resin largely used in the East as a masti-
catory. The Abyssinian Boswellia papyrifcra (so

called from its laminated paper-yielding bast) also
yields an olibanum, but it is not collected.
BOSWORTH, or M.^rket Bosworth, a small Eng-

lish market town in Leicestershire, southwest of

Leicester. It \\as on a moor two miles south of

Bosworth that the battle was fought (1485) in which
Richard III was slain, and which terminated the
^Varsof the Roses. On an elevation called Crown Hill,

Lord Stanley placed the crown on the head of the
Earl of Richmond, Henry VII. Simpson the mathe-
matician was a native of Bosworth, and Dr. Johnson
served there as an usher in the grammar school.
Population of parish, 3,978.

BOSWORTH, JosEPn, D. D., an Anglo-Saxon
scholar, born in Derbyshire in 1789, died May 27,

1876. He was educated at Repton, Aberdeen, and
Trinity College, Cambridge. Presented in 1817 to

Ihe vicarage of Little Horwood, Buckinghamshire,
he devoted all his spare time to literature, and es-

pecially to researches in Anglo-Saxon. The result
of his labors appeared in his Kleunnls of Atiglo-Saxon
Languane (1838), a new edition of which, by Profes-
sor Toller, has l)een issued from the Clarendon
Press since 1882. Bosworth resided as Britisli chap-
lain in Holland from 1829 to 1M40, when he obtained
the vicarage of AVaithe, in Lincolnshire, in 1857 be-
coming rector of Water Shelford,BucIv1nghamshire,
and in 1858 professor rf Anglo-Saxon at tne Univer-
sity of Oxford.

BOSZORMENY, a'town of Hungary, situated 10
miles northwest of Debreczin. Population, 19,035.

BOTALLACH is the name of a famous mine on
the west coast of Cornwall, S miles north of Land's
End. The works are on the edge of the cliff; part
of the underground workings (al)andoned in 1875),
extended 2,448 feet beneatli the sea. The mine was
worked as a tin mine in 1721, and in 1841 wasfamous
as a very rich copper mine. It has subsequently
been wrought for one or both of those metals.
BOTANIC GARDEN, a garden devoted to the

culture of plants for the pronmtion of botanical
science. Like the science itself, the ))otauic garden
owes its birth to the needs of pharmacy ; thus at the
earliest European school of medicine, that of Sa-
lerno, there is record in 1309 of llie medical garden
of Matthfeus Sylvaticus; while in 1333 a similar
garden was established by the Republic of Venice.
The botanic garden in the modern sense is usu-

ally dated from a private one founded at Padua
(between 1525 and 1533\ from the public one of

Pisa, established by Cosmo de Medici in 1544, or
from that of Padua, which dates from the following
year. The other great Italian cities soon followed
this example, and a liotanic garden was also
founded at the University of Leyden in 1577. At
Paris a royal garden was founded in 1597, but it

was not until 1626 that its scientific purposes were
defined. In 1635 chairs of botany and pharmacol-
ogy were founded, and it soon became famous as
the Jardin dcs Plantes. The establishment of gardens
continued during the 17th century and those of
Oxford (1632), Chelsea (1677), and Edinburgh (1680)
may be particularly noted.

A further impetus was given by the populariza-
tion of botany in the last century by Linnreus, and
by the consequently increased importance of the
subject as a branch of academic education ; most
European universities, including all German ones,
have now their botanic gardens, as well as many
purely commercial cities. The leading American
universities and cities have followed suit, the gar-
dens of Washington, St. Louis and Cambridge being
especially well known.
The mode of arrangement of botanic gardens va-

ries infinitely in detail. The Linntean system has
been replaced by the natural, but in their mode of
expressing this no two gardens agree : in some the
principle of arranging plants according to their
geographical distribution is also largely followed,
while economic or medical interests have had a
variable share.
BOTANY OF NORTH AMERICA. See Britan-

nica, Vol. IV, pp. 79-163.

BOTETOURT SPRINGS, a village of Virginia,
about eight miles from Salem, the seat of Hollins
Institute for (tirls, and the site of Johnson's Spring,
noted for its mild and pleasant medicinal waters.
BOTH IE, originally a liumble cottage or hut of

Scotland, but the term lias of late years been popu-
larly applied to a barely furnished and uncomforta-
ble habitat ion for farm servants, and confined to the
eastern and northeastern counties. The bothie of
modern limes is situated either under tlie same roof
as the slalile, or at a short distance from the stead-
ing, and tlie furnishings are of an uninviting, some-,
times actually repulsive character. The occupants
are usually unmarried men, who frequently ha\"9
their own food to prepare. Some of the larger farm-
ers, however, provide a woman to do the cooking
and cleaning.
BOTHKIOCEPHALUS, a flat parasitic worm

allied to tlie tape worm ( I'.rtiia), in the class Ceslodd,
of which the broad ta.pe worm, Bolhriociphalus latus
is the type. See Tapewor.ms, Britannica, Vol. XXIII,
pp. 41V56.

BOTHWELL, a village of Canada, situated on the
Tliames, about 25 miles southwest of Chatliam. It

is the center of industry of the petroleum region,
and has also extensive manufactories of lumber and
a large trade in lumber, cattle, grain, and woolen
goods.
BOTOCUDOS, the most barbarous of the Indian

tribes of Brazil, inhaV>iting tlie east coast range, be-
tween the Rio Pardo and the Rio Doce. Their name
is derived from the Portuguese boto(iue " bunghole,"
with reference to their under lip, pierced to liold a
disc of wood. They are of middle height, sturdily
built, and have small hands and feet ; their features
are strongly marked with liroad cheek-bones and
repulsively thick lips and nose, redeemed by white,
regular teeth, and sparkling black eyes. They gen-
erally go quite naked, have no fixed settlements,
and their food includes anything not absolutely
poisonous. Their speech is entirely distinct from
that of the other Indian nations; they have no
religion, properly speaking, but are abjectly afraid
of spirits, and pay a certain worship to the moon as
creator of the world. Through systematically cruel
treatment they have been almost annihilated, and
now number not more than 4,(X)0.

BOTOSHANI, a towiiof Moldavia, on the Shiska,
62 miles northwest of Jkasy, at the terminus of a
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branch railway ; has an active trade in couutrj'
produce. Population 39,941, 63 per cent, of whom
are Jews.
BO-TEEE, the Ficus religiosa, or pippul-tree of

India. It is held sacred by the Buddhists as the
tree under -which Sakyamuni, the founder of their
religion, is said to have laecome " enlightened," and
to have evolved the four nolile truths by which man-
kind may be delivered from the miseries attendant
upon birth, life, and death. The particular bo-tree
under which this occurred is said to have been pro-
duced at the date of his birth. The bo-treeof the
sacred but ruined city Anuradhapura, 80 miles
north of Kandy, is in all probability the oldest tree
in the world. It is said to have been planted b. c.

288, as a branch of the tree under which Sakyamuni
sat when he became Buddha. The main stem of this
tree was broken off by a storm in October, 1887. The
severed portion was solemnly cremated with relig-
ious rites.

BOTRYTIS, a large genus of hyphomycete fungi,
containing many of tlie plants commonly called
mold and mildew, and usually growing upon dead
wood and leaves. The silkworm disease known as
muscardine is caused l)y Dotriitls hai<siaiiii. A large
number of species whicli occur on living plants
were formerly included in this genus, but are now
referred to Pcroraospo/-o.

BOTTA, Paul Emile (1805-70), a distinguished
archfeologi.st and traveler, was born at Turin in

1805. After extensive travels in the New World and
in Egypt, he became in 1833 French consul in Alex-
andria, and thence undertaking a journey to Arabia,
published the results in his Relation d'an Voyayc
dans V Yemen (1841). He was soon after appointed
consular agent at Mosul, and commenced a series

of discoveries which form an epoch in archaeological
science. Early in the spring of 1843 Botta began his
search in the heaps of ruins near th" Tigris for

tnonuments of Assyrian antiquity (seeBritannica,
Vol. IV, p. 105), and the "Journal Asiatique" soon
contained accounts of his enterprise, and disquisi-

tions on the cuneiform writing, which afterward
appeared as a separate publication under the title

Memoires de VEcriture Cuneiforme Assyrieitne (1848).

The French government took up the matter warmly,
and a commission of learned men was ajipointed to

conduct the publication of the magnificent archa;-

logical work, MonumrnU de Ninire (1847-50). In 1848
he published Iiisci-ijiliuii.i decouri rtes a Khonahad.
In 1840 Botta was appointed consul-general at
Jerusalem, and in 1857 at Tripoli. He returned to
France in 1868, and died at Acheres, near Poissj%
April 18. 1870.

BOTTESIXI, Giov.vNNi. contrabassist, was born
at Crema, in Lombardy, Dec. 24, 1S23. A concert
tour, begun in 1840, and extending to America, es-

tablished his fame as the greatest master of the
double-bass iiddle. From 1840 lie was director of

Italian opera in Havana, Paris, Palermo, and Bar-
celona, and in 1804 began a series of compositions
which ultimately included four operas and an ora-
torio. His best work, however, is his standard
Mfthode Coinplitc de Conlec-bax.te.

BOTTGER, JoHANN Fkikdricu, improver of por-
celain manufacture, was l)orn in Reuss-Schleiz
in 1082 or 1085, died March 13, 1719. He became
an enthusiast in the sc^arch for the philosopher's
stone, and found patrons al the court of Saxony.
The king, dissalislied with his gold-n\aking, sought
toavail liimself of the skill wliirh Bi'itlgrr really

possessed, and the latter was compelled to enter
upon those experiments of which the celebrated
Meissen porcelain was the result.

BOTTLE-BRUSH PLANTS, a name applied t.)

species of .\[etro.'<ideros, Calligtemon, and other

genera of .l^(/Wc/«'«, wliich agree in having sessile
crowded flowers with leduced floral envelopes, but
large conspicuous compound stamens; the whole
inflorescence thus suggesting a bottle-brush. Also
applied to the field-horsetail, Equieetum anense and
the mares-tail, IlippvrU rnlgarie.

BOTTLE CHART, a marine chart which purports
to show the track of sealed bottles thrown from
ships into the sea, during long voyages, and washed
upon the beach or picked up by other ships. Lieu-
tenant Becher, an English naval officer, constructed
in 1843 a chart of Ixittle voyages in the Atlantic, so
as to illustrate the ciurents. The time which
elapses between the launching of the bottle from
the ship and the finding of it on shore or at sea has
varied from a few days to sixteen years ; while the
straight-line distance between the two points has
varied from a few miles to 5,000 miles. The Bottle
Chart has from time to time been re-edited and
republished.

BOTTLE-GOURD, Lagenciria vulgaris, natural
order Caeurhitacea;, a native of India, but now com-
mon almost everywhere in warm climates. It is a
climbing musky-scented annual, having its flowers
in clusters and a large fruit, from one to even six
feet in length, which is usually shai)ed somewhat
like a bottle. The fruit has a hard rind, and when
the pulp is removed and the rind dried it is used in

many countries for holding water, and is called a
calabash. The bottle gourd is grown in some parts
of the United States. Another species, Lagenarm
idijMatiicu, is a sacred plant of the Hindoos, much
emjiloyed in their religious ceremonies.

BOTTLEHEAD (Hyper,Adon) one of the toothed
whales in the same family as the sperm Physet-
eridu:), less correctly but more popularly known as
bottlenose. See Britannica, Vol. XXI^

, p. 528.

BOTTS, Jons Minor, statesman, born in Dum-
fries, Prince William county, Va., Sept. 16, 1802,
died in Culi)eper, Va., Jan. 7. 1869. He was early
left an orphan, but received a good education, and
was admitted to the bar at the age of 18. He was
sent to the State legislature and then to Congress
(18.39). He continued in the latter for most of the
time up to lS-19. He was an earnest supporter ot

Henry Clay, and a personal friend of John Tyler up
to the time of his becoming president. Learning
that he was about to secede from his party, Botls
ceased to be friendly with him. He opposed the re-

peal of the Jlissouri compromise, and was generally
in sympathy with the Southern representatives in

Congress. He used his utmost efforts to keep Vir-
ginia from seceding, but, on his failure, retired to
his farm near Cul|)eper Court-house, where he re-

maineJ during the war. One night a party of men
came to his house and arrested and carried him to
jail, wliere he was confined for eight weeks : he was
suspected of writing a secret history of the war.
anil the midnight raid was for the purpose of find-

ing it. In tiieir search tliey were unsuccessful.
After the war ^Mr. Botts published a volume en-
titled. The Great Rebellion : Its Secret History, Rise,

Progress, and Disastrous Failure. His farm was
overrun by both armies, and he was subject to
many inconveniences: yet after the war he was a
delegate to the Phihidelphia national convention of
Southern loyalists, anil later on signed his name to

the bail-bond of .lefferson Davis.

BOUCHER. Fra\(,-ois._ (1703-70), a French
painter, born at Paris in 1/03; studied at Rome, and
became a member of the .\cademy (1734). and
painter to Louis XV (170."l^. He was an artist of

much ability, and equally facile in the production
of figure or landscape pictures. The number of his

picturesand drawings is said tohave exceeded lO.tXHI

;

he also executed eusravinss. At his death, which
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occurred Blay 30, 1770, he was director of the

French Academy. , „
BOUCHER DE CEEVECCEUE DE PERTHES,"

Jacqves (17S8-186S), anthropologist and writer,

was born at Rt^thel, France, Sept. 10, 1788. Through
his father, an active botanist, he came under the

notice of Xapoleon, and wa employed iu numerous
missions to Italy, Germany, Austria, and Hungary.
From the Restoration he lived at Abbeville, where
he died Aug. 5, 1868. He was a writer on various

subiects, but only his works on the archaeology of

man (see Britannica, Vol. II, p. 115) are of con-
sequence now. The first, De la Creation (five vol-

umes, 1839—11), brought him some reputation, but
his long investigations on stone weapons and
other remains of early human civilization in the
Tertiary and older Quaternary diluvial strata made
him famous. His most striking discovery was that
of a fossil human jawbone in the quarries of Moulin-
Quignon, near Abbeville, in 1863.

BOUCICAULT, Dion, a British dramatist, born
in Dublin, Ireland, Dec. 26, 1822, died in New York
city, Sept. 18, 1890. He studied civil engineering, but
turned his attention to dramatic writing. In 1853

he lectured in the United States and took part in

dramatic representations. He then spent 14 years
in England, writing and adapting plays. In 1874

he returned to the United States, wuere he after-

wards resided. He had charge of the New York
Metropolitan Theater for a time and other theaters,

but was best known as an author of plays. The
Colleen Baivn, The Octoroon, the Relief nj' Lucknov,
The Streets of London, Jlip Van Winkle, and The
Parixh Chrk (plays rendered famous by Joseph
Jefferson's acting), Hoie She Loven Him, Lost at Sea,
Jajtet's Pride, Favst and Mnrf)i(erite, and many
others, are notable for their bright dialogue, humor,
pathos, and dramatic action.

BOUGAIXVILL.K (named after Louis Antoine
de Bougainville, French navigator. See Britan-
nica, Vol. IV, p. 169), a neotropical germs of the
order Xi/ctof/inacea', frequently trained over trel-

lises or under the roofs of preinhouses, on account
of the beauty of its peeulinr inflorescence ; the small
(lowers, which grow in threes, being almost con-
cealed by as many membranous bracts of rosy or
purple color.

BOUGH, S.\Mi-EL, R. S. A. (1823-78), landscape
painter, born at Carlisle, England, .Tan. S, 1822. He
received some assistance from various painters, but
never obtained any systematic art instruction. In
1845 he was a scene-painter in Manchester, and
later in Glasgow, where Daniel Macnee, afterward
P. R. S. A., encouraged him to become a landscape
painter. Among the more important of his oil pic-

tures are: EdinbnrijhJ'rom the (anal (1802); IIoli/ Is-

/n)K/(lS63); In the Tro-McA-v (1865) ; The Vnleof Leith

(1866) ; Ki'-kvnll Ho rbor (.\Si\7
) ; Borroudale ; St. Mon-

unre, a.ni liotjal Volunteer Rerieir (1860). Bough set-

tled in Edinburgh in 1855, where he died Nov. 19, 1878.

BOUGH TON, Geouge Henky, artist, born in

Norfolk, England, in 1836. Three years later the
family came to the United States, and the boj'

passed his youth in .\lbanj', N. Y. He early began
to sketch with pen and ink and to paint in oils.

With money earned from the sale of his pictures ho
went to London for study. On liis return he set-

tled in New York, where he soon became known as a
landscape painter. After a time lie went to France,
where ha spent two years in study and tlien moved
to London. Mr. Boughton depicts Puritan life

with much felicity and delicacy. Among liin

pictures are The Scarlet Letter, Return of the Mai/-

ftoirer, Puritans Going to Chnrrh, Rose Standish, The
Testy Gorernor, Waning of the Honeymoon and Can-
terbury Pilgrims.

2

BOUGIES, slender cylinders, smooth and flexible,

used for distending mucous canal.-^, as the gullet,

bowels, or urethra, in cases of stricture or diseases
of those parts. For the urethra, they are fre-

quently of German silver or pewter, and vary from
one-sixteenth to one-fourth of an inch in diameter,
though even larger sizes are sometimes used by
surgeons. For the other canals, they are usually
made of plaii.ed thread, impregnated with a sub-
stance called gum elastic, of which the chief con-
stituent is India-rubber. The name is also applied
to rods of similar shade made of gelatin, cacao-
butter, or some such substance, which melts at the
temperature of the body, and charged with medi-
caments, which it is desired to apply to the
mucous membrane of the urethra or the nasal
cavities.

BOUGUEREAU, \Villi.\m Adolphe, French art-

ist, born at La Rochelle, France, Nov. 30, 1825. He
received instruction in art while engaged in busi-

ness at Bordeaux and proceeding to Paris worked
under Picot and in the 6cole des Beaux^Arts,
where in 1850 he gained the Grand Prix de Rome,
which entitled him to study iu Italy. He first at-

tracted attention by The Body of St. Cecilia Borne to

the Catacombs (1854), which with his Philomela and
Procne (1861 ) is now in the Luxembourg. Maria Con-
so/a</-i.r (1877) was also a government commission.
Among his other works may be named The Bather
and Vow of St. Anne (1870) ; Harvest Time and Tlie

Mower (18^2) ; Nymphs and Satyrs (1873) ; Holy Fam-
ily (1875); Triumph of Venus (1879); and Alma
Parens (1883). lie haspainted occasional portraits,

and among his decorative works are subjects in the
Hotel Pereire, I'aris, a ceiling in the theater, Bor-
deaux, and paintings in the churches of St. Clotilde

and St. Augustin, Paris.

BOUILLK, Fr.^^xcois Claude Amour Marquis
de, a distinguished French general, born at the

castle of Oluzel, in Auvergiie in 1739, died in Lon-
don, Nov. 14, 1800. At the age of 14 he entered the
army, and served with distinction in Germany dur-

ing the Seven Years' War. In 1768 he was ap-

pointed governor of the Island of Guadeloupe, and
afterwards commander-in-chief of all the French
forces iu the West Indies. When war broke out in

1778, he took successively from the British Do-
minica, Tobago, St. Eustache, Saba, St. Martin, St.

C;hristo|)lu'.r's, and Nevis. He was nominated by
Louis XVI in 1787-88 as a member of the Assem-
bly of Notables, and in 1790 he was madeeomman-
der-in-cliief of the army of the Meuse, the Saar,

and the Moselle. His decision of character pre-

vented tlie dissolution of the army and tlie out-

break of civil war. For liis share in tlie attempted
escape of Louis XVI he was obliged to flee from
France, and in 1791 he entered the service of Gus-
tavus III of Sweden, and afterwards served in the

corps of the Priuce of Coiidc. He suljsequently

went to Eiigland, whore his advice in West Indian
aiTairs was useful to the government, and where he
wrote liis Mi^moires snr la Revolution Franeoise.

BOUILLON, a duchy, originally Cierman, now
included in tlie Belgian province of Luxemburg,
consisting of a wooded and liilly district in the

Ardennes about 145 sq. miles in extent. This duchy
was the possession of the famous crusader, Godfrey
of Bouillon, who. in order to raise money for the

crusade, pledged it in 1095 to the Bishop ofLiege.
It was conquered by France in tlie war of 1072. By
the peace of 1S14' the greater part of it was in-

cluded in the grand-ducliy of Luxemburg, and the

sovereignty passed to tl? king of the Netlierlands.

By the revolution of IS.SO, Bouillon, with Luxeuv
burg, was separated from the Netherlands, ana ^
1837 united to Belgium. The principal tow»
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Bouillon, situated between the steep hills on the
Semoy, near the French frontier. Population, 2,765.

BOUILLY, Jeax Nicholas, French dramatist,
born at La Coudraye, near Tours, Jan. 24, 1763, died
at Paris, April 14, 1842. He was possessed of rare
elevation and sincerity of character, and during
the period of the Revolulii>n tilled with prudence
several important public offices. His writings are
somewhat marred by i>rolixity and over-senti-

mentality. Of his plays the following are most de-
serving of mention: The comic opera Pierre le Grand
(1790); L'Abhe de I'Epee (1795); Les Deux Journles
(1800) for cherubim's music ; Fanchon and Niie
Foli<- (1803) ; Madame de Sevigne (1805).

BOULAC, BouLAK, BouLAQiE, or Bulak, the
jort of Cairo, situated on the Nile about one
mile northwest from that city, of which it forms a
suburb. It contains the custom-house and ware-
houses of Cairo, a school of engineering, cotton,
sugar, and paper factories, the government print-
ing press, and the splendid and famous national
museum of Egyptian antiquities. In the latter are
stored the results of extensive and systematic ex-
cavations, including also many of the historical rel-

ics l)rought to light by the agency of the Egyp-
tian Exploration Fund. Population, 20,000.

BOULANGER, George Erxest Jean Marie,
French general, born at Rennes in 1837. He was
educated at St. Cyr, and served in Algeria, Italy,

and Cochin-China ; he was with Bazaine at Metz,
but escaped to Paris, and held a lieutenant-colo-
nelcy under the Government of National Defense.
In 1876 he headed the deputation of French oth-

cers at the celebration of the centenary of Ameri-
can independence ; he became brigadier-general in

1880, through the influence of the Due d'Aumale;
and in 1884-85 commanded the army of occupation
in Tunis, till an arbitrary attempt to exalt the
military over the civil authority led to his recall.

He was wounded in action in Italy and during
the Commune. He died in 1891.

Boulanger was minister of war from January,
1886, to May, 1887, and urged forward the expul-
sion of the Due d'Aumale and the other princes
from France, and, through the introduction of some
desirable army reforms and the appearance of a
fortunate music-hall song in his praise, he was
adopted as the embodiment of the "revenge"
policy by the Parisians, who for some months suf-

fered from what was termed the Boulanger fever.
In 1887, while commanding an army corps at Cler-
mont-Ferrand, he was, for his remarks on the then
war minister, ordered under arrest for 30 days ; and
in the same year he challenged Jules Ferry for

puVjlicly referring to him as a caf^-concert hero.
In March, 18S8, for disobedience to orders he was

deprived of his command, and placed on the re-

tired list, and in April he was elected deputy for

Dordogne. When he appeared in the Chamber of
Deputies (July, 1888) a stormy scene arose, upon
his calling for a dissolution of the chamber. M.
Floquet began an altercation with M. Boulanger,
and the latter replied in such language that M.
Floquet challenged him to fight a duel. It was
fouglit, and the general was wounded in the neck.
The following year he was the successful candi-
date for a seat in the Chamber of Deputies. He
was tried by the Senate on the charge of having
appropriated a large amount of public monej' for
his own purposes while minister of war. Being
convicted, he fled to escape arrest to Belgium and
then to England. In September, 1889, he was
again successful in a general election, but the
election was annulled.
BOULAY, DE La Meurthe Antoine (1761-1840),

count, French statesman, born at Ohaumouzey, in

the Vosges, in 1761. He favored th9 Revolution,
but held moderate principles, and in the Council of
the Five Hundred he became the opponent both of
Jacobinism and of the despotism of the Directory.
Under the Empire he assisted in the preparation of
the Code Ciril, and afterward labored with zeal in
the administration of the national doirains. He
adhered to the cause of Napoleon, who had created
him count in 1813, and was conveyed by the Rus-
sians, after the second restoration, into Germany.
Returning to France in 1819, he lived in retirement
at Paris, where he died Feb. 2, 1840. He published
an essay on the CommonveaWi in England (1799),
an Bonrrieinie et ses Errenn (1830).
BOULDER, an important city of Colorado,

county-seat of Boulder county, situated on both
sides of Boulder Creek, near the east base of the
Rocky Mountains, about 25 miles northwest of
Denver. It represents interests of immense wealtb
in gold and silver mines, in coal mines, and in ag-
riculture and stock-raising. Iron, lime and build-
ing-stone are also alnindant. The orchards in the
vicinity are among the largest and most fruitful in
the State. Among t hi' principal manufactories of the
city are flouring-mills, iron foundries, and smelting
and sampling works. The altitude of Boulder is 5,184
feet; its climate is deliglitful. and its proximity to
the famous Boulder (Jafion and to numerous me-
dicinal springs has made it an attractive resort
for tourists and invalids. It is the seat of the Uni-
versity of Colorado.
BOULDER-CLAY, a stiflf, tenacious clay, which

has a very wide geographical distribution. It has-
been traced over vast regions in British America
and the Northern States of the Union, and over-
spreads extensive areas of Europe. It varies in
thickness from a few feet up to 20 or 30 yards

—

lieing generally thickest upon low-lying regions,
and thinning away as it is followed up towards the
mountains. It is unstratified, and contains stones
scattered confusedly through its mass. The in-

cluded stones are more or less local in character,
as is also the color of the clay. Fossils have been
met with at rare intervals in boulder-clay ; but
these are always derivative, and not nnfrequently
they are smoothed and striated as are the stones-
The origin of boulder-clay, which was formerly

the subject of much discussion, is nuw hardly in
dispute. It is unquestionably the product (if glacia-
tion ; and from phenomena observed it is believed
that this stony clay is simply the liottom-moraine
or ground-moraine of extinct glaciers, which for-
merly had a most extensive development in the
northern and temperate latitudes of the globe.
Boulder-clay is known in Scotland as till—a term
which many geologists prefer, inasmuch as boulder-
clay is often rather a stony earth than a clay. It

was also formerly designated as dilnriutti and drift,

but these terms are now seldom or never used.
BOULDERS, Erratic, large nuisses of rock

found at a distance from the formations to which
they belong. The term is generally applied to de-
tached masses found lying on the surface. These
boulders or fragments of rocks appear to have been
transported from their original sites by ice in the
Pleistocene period. Large lilocks of Scandinavian
rocks are scattered over tlie plains of Denmark,
Prussia, and Northern (Tcrmanv. and from their

magnitude and number fre<juently form a striking
feature in the landscape. They also abound on
the shores of the Firth of Forth.
The pedestal of the statue of Peter the Great, in

St. Petersburg, was hewn out of a large <>rrati<r

boulder 1,500 tons in weight, that lay on a marshy
plain near that city. The boulder called I'iirre de
Manneltcs at Mouthei, in the canton of Valais, conr
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tains 70,630 cubic feet, and is large enough to have
a chalet built on it. From the nature of the stone
it is believed to have been carried by glacier action
a distance of 35 miles down the valley. The well-
known " Boulder Stone " of Borrowdale is not a true
boulder, being simply a detached block, which has
fallen from the adjacent crags. The erratics of

America extend as far south as 40 degrees, but on
the old continent do not occur much beyond lati-

tude 50 degrees.
BOULEVAKD, the name given in France to a

broad street or promenade planted with rows of

trees. Originally it was applied to the bulwarks
portion of a rampart, then to the promenade laid

out on a demolished fortification. The boulevards
of Paris are the most famous. The line from the
Madeleine to the Bastille became a walk in the days
of Louis XIY, and then a street. The so-called
outer boulevards date from 1786, and were also old
fortifications, leveled and planted. The name is

now sometimes extended to any street or walk en-
circling a town, and also to a wide shaded street of
park-like appearance, which is not used for heavy
teaming.
BOULOGNE, a town of France, in the depart-

ment of Seine, situated on the right bank of the
river of that name, about five miles southwest of
Paris, from which it is separated by the Bois de
Boulogne. The river is here crossed by a fine
stone bridge of 12 arches. Population, 30,084. The
Bois de iJoulogne is traversed by many walks.
During the Revolution the tr(>e8 of the older ones
were mostly cut down. But when \apoleon chose St.

Cloud, in the immodialc neighborhood, for his sum-
mer residence, new walks were planted and laid
off, and the inclosing walls were restored. All
traces of the injuries inflicted during the siege of
1870-71 have now disappeared.
BOUND, or Boi:ni).\kv, the utmost limits of land

by wliich the same is known and can be described.
These are recognized in various ways—for exam-
ple, I>y a line of stones, a hedge, a ditch, by refer-

ence to i)os8ession of tenants, by reference to a
plan, and by measurement. The plan is the safest,

because least amliiguous. Ijoundary. .V boundary
fence generally belongscciually to the I wo neighbors.
BOUND BROOK, a village of New .Jersey, pleas-

antly situated on the Karitan River, about 30 miles
west of New York. D is an important railroad
and manufacturing center, and the headquarters
of an extensive trade in !umb(>r.
BOUNDING CHARTKR, in the Scotch law, a

charter which describes the lands by their bounda-
ries. It gives right to everything within the
bounds, but it prevents the acciuisitiim by posses-
sion of any piece of property outside the bounds,
even although the charter contains a clause of
parts and pertinents. i This rule, however, does not
apply to servitudes which can be acquired beyond
the limits of a bounding charter, nor to such an in-

corporeal riglit as salmon-fishing. When the grant
is described both by measuretnents and bounda-
ries, the boundaries determine its extent, altliough
containing a larger (juantity of ground than the
measurement.
BOUNTY, a term applied to any sum offered by a

government to induce men to enlist in the pul)lic

service, or towards creating or encouraging some
branch of industry. It is also applied to sums of

money appropriated by different State legislatures
for the destruction of wild beasts and destructive
birds in sparsely settled sections of country.
BOURBAKI, Ch.vrles Denis S.mter, a French

general, born at Pan, France, April 22, 1816. He
entered the army in 1836, and fought in the Crimea
snd Italy. In 1870 he commanded the Imperial

Guard at Metz, whence he was sent to England on
a secret mission to the empress. Under Gambetta
he organized the Army of the North, and com-
manded the Army of the Loire. From 1873 to 1879
he commanded the 14th Army Corps at Lyons, and
in 1881 retired from active service.
BOURBON, an educational and manufacturings

town of Indiana, pleasantly situated in a fertile
agricultural region, about fifty miles west of Fort
AVayne. It is the seat of Salem College. It con-
tains important manufactories of flour, boots and
shoes, carriages, and furniture. The surrounding
country is rich in oak, maple, poplar, beech, walnut,
and other valuable timber,
BOURBONNAISE, a gently undulating, terrace-

formed district in the center of France, northward
of the highlands < f Auvergne, abounding in grain,
fruit, wine, iron, marble, and mineral springs. From
1327 to 1523 it formed the duchy of Bourbon, and
afterwards, becoming a dominion of the crown, it

formed a separate province of France. It now con-
stitutes the department of Allier and part of the
department of Cher.
BOURBOULE, a bathing resort in the French

department of Puy-de-Dome. on the I>ordogne. It
has mineral springs of 88°-129° F., recommended in
scrofulous, nervous, and rheumatic affections. Pop-
lation, 1,127.

BOURDON DE L'OISE, Fr.vx(.ois Loris, born in

the middle of the last century at St. Rcmy, near
Compicgne. He was a fanatical revolutionist, took
an active part in the storming of the Tuileries on
Aug. 10, 1702, and under a false name obtained a
seat in the Convention. Bourdon contributed to
bring about the execution of Louis XYI, and the
destruction of the Girondists. In La Yendee,
however, he objected to the cruelties of the
extreme party, and thus became suspected by
the followers of Roliespierre, whom he helped to
overthrow in 1704. From that time he inclined
more and more to the moderate or even royalist
party, till in 1797 the Directory had him proscribed
and transported to Cayenne, where he died soon
afterward.
BOURGEOISIE, a French term denoting the

middle classes of society as distinguished from the
nobilitv and the working classes proper. It is often
applied to the middle classes of any country, more
particularly those engaged intrade.
BOl'R(tET, I.E. a village six miles northeast of

Paris by rail, during the siege of the capital in
lS70the scei.e of a series of bloody struggles dis-

astrous to the French, of which the most important
were those of Oct. 3(tth and Dec. 21st. The Lac-du-
Bourget, the largest wholly French lake in the de-
partment of Savoie and the basin of the Rhone, lies

780 feet above sea level. It has an area of 16 square
miles.
BOURGET, P.\iL, an eminent French novelist,

born at Amiens, France, Sept. 2, 1852. He was edu-
cated at the Lyceum of tJlermont-Ferrand, where
his father was i)rofessor of mathematics, and at the
College of Salute Barbe. He began to write in 1873,

but it was not until ten years later that he found
his trvie work. During this time he contributed
luimerous articles to the magazines, and pul)lished
three volumes of verse. His ICKxais (1883) gave the
first indication of marked ability. The second
series, Jfouveaux Esuain dc Psychologic Conlemporaitie
(1886), was a subtile and searching inquiry into the
causes of pessimism in contemporary France. Bour-
get's first novel, L' Irreparable (1884), was followed

by Cruelle Enigme (1885), Vn Crime d'Amour {\9,m),

Andrl Corners (1887), and Msnsonacg (1887). These
works have placed Bourget in the front rank of

contemporary French novelists.
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B0URM0>;T, Louis de Ghaisne, Cumte de
(1773-1846), French marshal, the conqueror of Al-

j

giers, born in 1773, at his paternal castle of Bour-
j

mont, in Anjou. He went into exiie during the
,

Revolution, and from 1793 to 17it!l was actively en-
gaged in the anti-revolutionary struggle in Vendee.
Subsequently he obtained tiie favor of Kapoleon,
and for his brilliant services in the campaigns of

1 818-14 was promoted to the rank of general. In
March, 1814, he declared for llie Bourbons; yet on
Napoleon's return from Ellja he went over to him,
only once more to desert, on the eve of the battle of

Ligny, and to betake himself to Louis XVIII at
Ghent. His evidence went far to bring about Ney's
execution. He was appointed minister of war in

j

1829, and in 1830 received the command of the ex-
[

pedition against Algiers, the rapid success of which
was ascribed to his prudence and energy. For this

he received the marshal's baton, but on the .Julj" '

revolution he was superseded, and went to England
j

to share the exile of Charles X. Refusing to take
the legal oath, he was struck off the lists of the
French army and peerage in 1832. In 1833 Dom
Miguel of Portugal placed him at the head of his

troops, but the campaign was brief and unsuccess-
ful. Bourmont finally settled on his estate in An-
jou, and died there Oct. 27, 1840.

BOURNE, Hugh, the founder of the sect of

Primitive Methodists, born at Fordhays, parish of

Stoke-upon-Trent, Staffordshire, England, April 3,

1772, died at Beniersley, Oct. 11, 18.52. At first an
assistant to his father, who was a farmer and
wheelwright, he aftei'wards became a preacher
among the Wesleyan Metliodists. His method of

conducting services, and his zeal for open-air meet-
ings, were not approved by the leaders of the de-
nomination, and in 1808 he was cut off from the
Wesleyan connection. His preaching was, however,
wonderfully acceptable to the public, and he soon
gathered round him a large number of devoted ad-
herents. In March, ISIO, a committee of ten mem-
bers was formed at Standley, near Bemersley. This
is regarded as the first move toward official organi-
zation of the body, which in 1812 adopted the r.ame
Primitive Methodists. The first chapel of the body
was founded at Tunstall in 1811, by Bourne and his

brother. For the greater part of his life he worked
as a carpenter and builder, but found time to visit

Scotland, Ireland, and the United States. Among
his writings was a History of the Frimitire Methodists
(1823). See Britannica, Vol. XVI, p. 192.

BOURONDJIRD. a town in the province of Irak-
Ajemi, Persia, situated in a fertile valley 190 miles
northwest of Ispahan. Population, 12,000.

BOUSSINGAULT,.Ieax Baptiste, a French agri-

cultural chemist, born at Paris in 1802. He visited
South America, where he served as a colonel under
Bolivar. On his return he became jirofessor of

chemistry at Lyons, was admitted into the institute
in 1839, and in 1857 was made conunander of the
Legion of Honor. He embodied the results of his
investigations in Economie Riirnle (1844, English
transhition 1845), which won for him a European
reputation. Of his other works the most important
is Aijmnomie, Chiinie Agricole et Phi/siologie (7 vols.,

1860-84).

BOUTS-RIM^.S (French, "rhymed endings"), a
kind of verse, the making of which forms a social

amusement. The rhymes or eiidinfis of a stanza are
given out by one of a party, and the lines are filled

up by others. It was at one time a very popular
amusement, especially in France.
BOUTWELL, GEOiiciE Sewai.i., statesman, born

in Brookline, Mass., Jan. 28, 1818. After spend-
ing his youth on his father's farm he became a
merchant in Groton. where he remained till 1855.

He studied law and pursued a course of reading to

make up for lack of college training. In 1840 he
entered politics. He was sent seven times to the
legislature, was thrice defeated as candidate for

Congress, and once for governor. In 1851 and 1852
he was elected to the latter office. He was a Demo-
crat, but on the formation of the Republican party
he helped in its organization, and has since belonged
to that party. He was a delegate to the Chicago
convention which nominated Lincoln ; he organized
the department of internal revenue, and was its first

commissioner ; he was twice elected to Congress;
was chairman of the committee to report articles

of impeachment, and was one of the seven managers
of Johnson's impeachment. President Grant called
him to be secretary of the treasury. In this ollioe

he was accused of violating law, but although the
house absolved him Mr. Boutwell resigned and took
his seat in Congress. He was for si:; years an over-

seer of Harvard, and has written on educational
topics, taxation, and politics. He has of late years
practiced law in Washington, 1>. C.
BOUVARDIA (named in honor of Dr. Bouiard,

director of the Jardin des Plautts, Paris), a Jlexican
genus of linbiuceiK, sub-order Ciitchoimccw. Bourardia
tfiphjilla has oblong ternate leaves and beautiful
corymbs of scarlet flowers produced from June to

November. It is among the favorite ornaments of

flower-borders, but requires careful protection from
frost.

BOT'VINES, a village in the French department
of Nord, eight miles southeast of Lille, the scene of

the victory of Philip Augustus of France over the
Emperor Otto I^' in 1214—commemorated by a

monument (1863)—and a series of struggles in 1794

between the Austrians under Kinsky and the vic-

torious French Army of the North.
BOA'ATE, or OxGAXG, an old English land-meas-

ure, representing as much as one ox. out of a co-

operative team of eight, could plough in a season.

A bovate was thus the eigljth of a rnmcut,- or work
of a plow-team. The area varied according to

circumstancea from 8 to 18, or some'times even 24

acres.
BOVEY coal, a form of wood-coal or lignite,

which derives its name from being found at Bovey,
in Devonshire. It is not now mined, the original ex-

cavations being filled with water.
BOW, the general name for the stem and fore-

part of a ship, beginning where the the sides trend

inward, and terminating where they close or unite

in the prow. The word is often used in the plural.

the ship lieing considered to have starboard and
port-bows, starboard is applied to the righl-hand

side, and port to the left-hand side, looking forward.

A narrow bow is called by seamen a lum how. and
a broad one is called a hold or hlufhov;. The" V-
form," or " U-form" is a nomenclature adopted by
the naval architect to denote the character of n

section of a liow.

BOWDITC'H, Nathaniei. Ixgersoll, author.

born in Salem, Mass., Jan. 17, 1805, died in Brook-
line, Mass., April Hi, 1861. He wasa Harvard grad-

uate, studied law, and became a conveyancer. It

was said scarcely a transfer of real estate took

place in Boston "without his examination of the

title; for in this kind of legal business he became
very proficient, and his services were in grt>at d>'-

maiul. He derived a large j'neome from his pro-

fession, and made a gift of $,2.0(X1 to Harvard Co]-

lege for scholarships and books. He was inter-

ested in public institutions of Boston, and i>ublished

at his own expense a history of its (.ieneral Hos-

pital.

B( )WDLER. THO.MAS (1754-1825), born of wealthy
parents at Ashley, near Bath. July II, 1754. At
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sixteen he vent to St. Andrews to study medicine,
but graduated M. D. of Edinburgh in 1770, and
after some years of travel settled in London, de-
voting himself mainly to charitable work. He
lived for ten years at St. Boniface, Isle of Wight,
and for the last fifteen years of his life at Rhyd-
dings, near Swansea, where he died Feb. 24, 18l'5.

In 181S Bowdler published " The Fomih/ Shake-
speare, in 10 volumes, in which nothing is added to

the original text ; but those words and expressions
are omitted which cannot with propriety be read
aloud in a family." The work had a large sale, and
was long popular, spite of the ridicule it brought
down upon the head of its over-prudish editor,

whose name has been immortalized by the addition
to the English tongue of the term Bowdlerism as a
synonym for senseless expurgation.
The last years of Bowdler's life were devoted to

preparing a purified edition of Gibbon's History,
which was published in six volumes the year after
his death, edited by his nephew, under the title:

Gibbon's Hislori/ of the Decline and Fall of the Roman
Empire, "for the use of families and young persons,
reprinted from the original text, with tiie careful
omission of all passages of an irreligious or immoral
tendency." In a note the editor says that " it was
the peculiar happiness of the writer to have so
purged Shakespeare and Gibbon that they could
no longer 'raise a blush on the cheek of modest in-

nocence, nor plant a pang in the heart of the devout
Christian.'"
"BOWDOIX, .James, an American statesman and

author, born in Boston, Aug. 8, 1727, died Xov. (>,

1790. He graduated at Harvard in 174.5. In 1778
he was president of the convention by which the
constitution of Massachusetts was framed. He
was governor of Massachusetts in 1786 and 17S<.>.

In the hitter year he suppressed the Shays rebellion.
Bowdoin College was named in his honor, his son
having donated to that institution his valuable
library and paintings with gifts of land and
money.
BOWDOIN, J.\MES, son of the preceding, born

Sept. 22, 1752, died on Naushorn Island. Buzzard's
Bay, Mass., Oct. 11, 181 1. He was of French Hugue-
not descent. He graduated from Harvard, spent a
year in college at Oxford, England, traveled in that
country and on the continent, and on his return to
the United States engaged in politics and liter-

ary pursuits. He was a inenilier of the State As-
sembly, Senate and Council. The government sent
him as minister to Spain hi 1,S04, and commissioned
him to treat with that foreign country with regard
to " wrongful captures and other injuries" inflicted
by the Spaniards. On the establishment of Bow-
doin College he gave it (i.OOO acres of land, £l,fOO.
and at his death his will liequeathed a large
library, paintings, and collections of minerals and
philosophical apparatus to that institution, which
had been named in honor of his father.
BOWDOIX COLLEGE, a Congregational institu-

tion founded in 1794 at Brunswick. Maine. See
Colleges, in these Revisions and Additions.
BOWEN, Fr.\ncis, author, born in Charlestown,

Mass., Sept. 8, 1811, was a Harvard graduate, and
after tinishing his course gave instruction there in
inrelleetual philosophy and political economy. He
went to Europe in 1839, and made the acquaintance
of Sismondi and other scholars. On his return to
Cambridge in 1841 he devoted himself to literary
labors, and two years later he started the "Xorth
American Review." He edited this periodical for
11 years, much of the time contributing the larger
part of the articles. In 1850 he lectured before the
Lowell Institute on Political Economy, and two
years later on the Origin and Develoi ment of the

English and American Constitutions. In 1853 he
was appointed to the Alford professorship of Nat-
ural Religion, floral Philosophy and Civil Polity in

Harvard College. Prof. Bowen opposed Adam
Smith's views on free trade, Ricardo on rent and
Malthus on population. He has lectured much on
the English philosophers aiid written several
books, among which are Principles of Political Econ-
omy Applied to the Condition, liesources and Institu-

tions of the American People, and Gleanings from a
Literary Life. He died in 1890.

BOWER", BowM.VKER, Walter (1385-1449), com-
pleted the history of Scotland which is known as
the Scotichronicon . UTid vchich was begun by Fordun.
See Britannica, Vol. XXI, p: 540; Vol. IX, 397.

Of Bower's personal history little is known except
his own statement that he was born in 1385. and
that in the manuscript of the Scotichronicon—
which manuscript is known as The Black Book of
Paisley—he is spoken of as " the venerable father
in Christ, Walter Bower, Abbott of the Monastery
of St. Columba." This monastery was situated on
the Island of Inchcolm in the Firth of Forth. He
died in 1449. Bower has been somewhat over-
looked as one of the authors of the Scotichronicon,
which is frequently quoted as though written en-
tirely by Fordun, whereas his share of the work,
with the exception of certain further materials
which he had collected, ends at the close of book V,
with the death of David I (1153). Bower contin-
ued the history to the death of James I (1437; ; and,
as he was w'as contemporary with the later events
which he describes, he is for this period certainly
entitled to be regarded as an independent his-

torian. Like Fordun, he wrote in Latin. The only
edition of this history is that jjrinted bj- Walter
Goodall, Edinburgh, in 17.59, and no complete trans-
lation of it has yet appeared.
B0WE1\H.\XKIA, a common genus in the class

of Bryozoa or Volyztin. These are colonies of minute
l)ut highly-organized animals, formerly included
among the hydroids or zoophytes, but now unani-
mously placed at a much higher level. B. imbricata

is one of the British coast forms. It grows on
seaweeds, corallines, stones, etc., between high and
low-water mark, or in shallow water, and forms
branching tufts sometimes I'.j inches in height.
The branches are snuiU and transparent, and bear
numerous individual animals of microscopic size.

The genus is named after .lames Scot Bowerbank,
who wrote a famous monograph on the British Spon-
giadir (1864). See Britannica, Vol. XIX, p. 430.

BOWER-BIRD, a name given to certain Aus-
tralian birds remarkable for their habit of making
bower-like erections, called " runs " by the colonists
of New South AVales, and for adorning them with
gay feathers, rags, bones, shells, and such other
Avhite or bright-colored objects as they can pick up.
These bowers are not used as nests, but they ap-
pear to be places of resort. Fine specimens of

them, transported with no little difficulty, were de-
posited in the British .Museum by Mr. Gould, in

whose magnificent work on the Birds of Australia

(1848) a full account of them was first given to the
world.
The bowers of the satin bower-bird (Ptilonorh^yn-

chits holosericeu.t) are built among the low branches
of some tree, and appear to be repaired and fre-

quented from year to year. The base consists of

an extensive and rather convex platform of sticks

firmly interwoven, on the center of which the
bower itself is built of more flexible twigs. It is

chiefly at or near the entrance that the shells,

feathers, etc.. employed for decoration are placed.

Toe satin bower-bird is particularly aliundant in

I he mountainous districts of the west of Xew South



326 BOWIE- K N I F E— B X I X G - D A Y

Wales, and is found in all the "brushes" from the

mountains to the coast. The adult male has the

whole plumage of a deep, shining black. The col-

ors of the female are grayish, green and brown,
curiously mingled.
The bowers of the spotted bower-bird (Chlamydo-

dera ?nacutata,Britannica,Vol. Ill, p. 740), are longer

and more avenue-like than those of the satin bower-

bird; they are placed upon the ground, are out-

wardly built of twigs, and beautifully lined with

tall grasses so disposed that their heads nearly

meet. The decorative propensity appears in the

highest degree in this species. The spotted bower-

bird is restricted exclusively to the interior of

Australia. It is rather smaller than the satin

bower-bird, has a general color of rich brown beau-

tifully marked with black and buff; a band of

elongated feathers of light rose-pink crosses the

back of the neck, and forms a broad, fan-like, occi-

pital crest. The regent-bird {Suriculus wdinus) is

also known to form bowers.
BOWIE-KNIFE, a heavy sheath-knife, used both

as a hunting dagger and weapon. It was named
after its inventor. Colonel James Bowie, who fell at

Fort Alamo in the Texan war (1830), and was first

used in Kentucky and other parts of the United

States. The blade is from 10 to 15 inches in length,

double-edged near the point. The best knives

formerly used on the frontier were made of old

horse-rasps and the like, and consequently varied

much in pattern and size. The term i;^ now fre-

quently applied to any large sheath-knife without

regard to shape.
BOWLES, Samuel, journalist, born in Spring-

field, Mass., Feb. 9, 1820, died there, Jan. 16, 1878.

After receiving a public school education he began
work at the age of 17 in the office of the "Spring-

field Republican," a paper owned and published by
his father. The boy was very active, and soon

learned to do all kinds of newspaper work. It was
through his persuasions that the paper became in

1844 a daily. From this time the pajier flourished.

Dr. J. G. Holland was editor, the elder Bowles de-

voted his attention to the financial department, and
.the son threw all his energies into the management
of the paper. In 18.51, by the death of his father,

young Bowles, then only 25 years of age, was obliged

to assume entire control. During the civil war
the " Springfield Republican " acquired a national

reputation and great political influence. In 1872

it supported the nomination of Greeley for the

presidency, and since then has been independent in

politics.

BOAVLING GREEN, a beautiful city of Ken-
tucky, county-seat of AVarren county, situated on

Barren River, at its head of navigation, about 70

miles north of Nashville. It is the trade-center of

Southern Kentucky, and an important shipping

point for pork, tobacco, hay and grain. Its indus-

tries include manufactories of iron, woolens and
cereal products. It is the seat of a college and a

Catholic academy, and contains excellent public

schools.
BOWMAN, Sir AVii.i.i.vm, oculist, born in Nant-

wick, July 20, 1816. He studied chiefly in London,

where he commenced practice as a surgeon, and be-

came curator of the Anatomical INluseum. In con-

junction with Todd he published the valuable

PhyKiolorjiod Anatomy a)i'1 I'liiislnloijii af ^fan (5

volumes', 1S45-.50), and gained a high reputation

as an oculist by his h-rliirrs on (Iprriitlons on the

Eiie (1849), followed by his Ohnn-roHoiix on the Arti-

/irial Pupil. He was professor of Physiology at

King's College (1845-55) ; has receiv(Kl lionorary

degrees from Dublin, Cambridge and Edinburgh;

is a fellow of the Royal Society, became consult-

ing surgeon and vice-president of King's College,
London (1877) and a baronet (1884).

BOAVAIANVILLE, a thriving town of Ontario,
pleasantly situated near the shore of Lake Ontario,
about 40 miles northeast of Toronto. It is a port
of entry, has an excellent harbor, and contains
manufactories of machinery, castings, leather,
boots and shoes, woolen goods, carriages, cabinet-
ware, lumber and leather.
BOWSPRIT, a strong boom or spar projecting

over the stern of a ship or other vessel, its use is

to support the jib-boom, a longer and lighter spar,
forming a continuation of the bowsprit, which re-

ceives the lower ends of the foremast stay-ropes, on
which sails are carried.
BOAVSTRING, the string by which a bow is

drawn and the arrow discharged. The term is

specifically used for an old Turkish mode of execu-
tion, the offender Ijeing strangled by means of a
bowstring or similar cord.
BOAVSTRING HEMP, or Moorv.\ : the fiber of

a species of Samicviera (especially Sanseri'era Zey-

lanica), a plant of the natural order Liliaci'a', tribe

Hemerocallea', used in the East Indies for making
bowstrings. The fiber is hair-like, silky and elastic,

and in strength is apparently about equal to hemp.
A very similar species (Sansfviern (juinrenxix) is

found in aliundance on the we;t coast of Africa,

and its fiber has been imported as African bow-
string hemp.
BOAVYER, Sir George, born at Dudley, Englapd,

near Oxford, in 1811, died in London, June 7, 1883.

He was called to the bar in 1839, represented
Dundalk in Parliament in 1852-68, and the county
of AA'exford 1874-80, when his home rule principles

estranged him from the Liberal party, and in 1876

led to his expulsion from the Reform Club. He
succeeded his father as seventh baronet in 1860.

He was author of several able works on constitu-

tional law and Roman Catholic subjects.

BOAA'YER, AVii.i.i.\M, an eminent English printer
and classical scholar, born in London, Dec. 19, 1699,

died Nov. 18, 1777. He was educated at Cambridge,
and in 1722 joined his father in trade. Appointed
in 1729 printer of the votes of the House of Com-
mons, lie subsequently became printer to the So-

ciety of .Antiquaries and to the Royal Society. In
1767 he was nominated printer of the Rolls of the
House of Lords and the Journals of the House of

Commons. Bowyer edited several volumes of

Swift's works, and the first translation of Rous-
seau's Paradoxical Oration (1751), and was theautlior

of two essays on the Origin of Print inf/ 11774); Imt
his chief production was an edition of the New
Testament in Greek, with critical and commenda-
tory notes.
BOX-DAYS, days appointed by the Court of

Sessions in Scotland, during the vacations, on which
pleadings or other law papers may be lodged or

filed, the object being to expedite the procedure,
notwithstanding the vacation. The name is derived
from tlie fact llial all ju-iiitrd papers in the Court of

Sessions must lie placed in boxes, one for each judge,

for eacli legal society, and for the reporters. These
boxes were introduced in 1090 to avoid the evil of

private solicitation of judges.
BOX-HAULIXG, a mode of turning a ship when

the swell of the sea renders tacking impossible, or

when the ship is too near tlie shore to allow room
for veering. The operation is effected by hauling

the hi'ad-sheets to windward, bfacing tlie head-

yards aback, and scpiaring the after-yards, the helm
ill the same time being put a-lee. Bo.ring-ojf' is &
very similar operation.
B'0XING-D.\Y, in England, the first week-day

after Christmas, and so called from being the day
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•oil which Christmas-boxes, or presents, are given to

servants and others.
BOXTEL, a town in the Dutch province of North

Bra!>ant, 3S miles southeast of Utrecht. An Anglo-
Duto.h army, under the Duke of York, was here de-

feated with great loss by the French in 1794. Pop-
ulation, 5,703.

BOX-THORIS' (Lycium), a genus of the order
Sokniace^.\ having funnel-shaped or tubular flow-

ers and two-celled berries. Several species are na-

tives of the south of Europe, tliorny shrubs, with
long slender shoots and simjile lanceolate leaves.

Lyci inn europxxm n\Siy he trained to a height of 30

or 40 feet, and is often planted—as are also other
species—to cover walls, etc. Li/cium vnlijure has
been sparingly naturalized in the United States.,

Lycium fuclisl'iides, although destitute of spines, is

used as a hedge-plant in the Andes of Quito.

BOYAR, a title conferring a rank in the state,

given to the highest class of Russian officials previ-

ous to the reign of Peter the Great. They ranked
next to the knjazes or knjeses (ruling princes), and
were universally looked up to by the mass of the
people—so much so that the most powerful rulers

considered it prudent to add to public jiapers " The
Boyur^ have approved it." Tiieir power acted as a
wholesome check upon the authority of the princes,

in cousequonce of which the latter became their

bitter enemies. Peter the Great finally abolished
the order by giving them a place among the Russian
mobility, but at the same time stripping them of

their peculiar privileges. The higher nobility of
Eoumania are also called Boyars.

B( )YAUX ( French, " bowels ") are the zigzag ap-
proaclies used in siege operations to connect the
parallels
BOY-BISHOP. The custom of electing a boy-

bishop on St. Nicholas's day dates from a very early
period. It spread over most Catholic countries, and
prevailed in almost every parish of England. The
election took place on St. Xiclmhis's day (Dec. i>),

and the authority conferred lasted to lloly Inno-
cents' day (Dec. 28). The boy-bishop, chosen from
the children of the church or cathedral choir, or
from the pu))ils at the grammar school, was arrayed
in episcopal vestments, and, attended by a crowd
of subordinates in priestly dress, went about with
songs and dances from house to house, blessing the
people. The mock prelate exacted implicit obe-
aience from his fellows, who, with their superior,

took possession of the church, and performed all

tlie ceremonies and ollices except mass. In 120ii

Edward I, on his way to .'Scotland, permit ted a boy-
l)ishop to say vespers before him at Heaton, near
Newcastle-on-Tyne. At Salisbury the lioy-bishop,

it is said, had the power of disjwsing of such pre-

bends as hapi)ened to fall vacant during the days
of his episcopacy. T)ie custom was abolished in

England by a proclamation of Henry VIII, dated
July 2"J, LM^ ; it was restored by tiueen Mary in

1554, and again abolished during the reign of Eliza-
beth, though it seems to have lingered here and
there in villages till about the close of her reign.
On the continent it was the subject of a formal
interdict at the Council of Ba.sel (1431); and at
Zug, in Switzerland, a similar usage was suppressed
so recentlv as M'M.
BOYCOTTING, tbe system of combining to hold

no relations, social or commercial, with a person or
company, on account of political or other differ-

ences, or of disagreement in business matters, em-
ployed as a means of ))unishment or coercion. It

was first formulated by Mr. PariielLthe Irish leader,
at Ennis on Sept. 19, 1880, and derived its name
from one of the first victims. Captain Boycott, a
Mayo factor and farmer. The word, like th:>

practice, soon l^ecame common throughout the
English-speaking world, though the term " ex-
clusive dealing " is much preferred by its apolo-
gists.

BO\D, Rev. Andrew Kennedy Hitciiison, D.D.,
born at Auchinleck. Ayrshire, November, 1825. He
was educated at King's College, London, and Glas-
gow University, where he took the highest honors
in philosophy and theology. He first became
known in literature by his essays, published in
" Eraser's Magazine " under the now familiar
initials, A. K. H. B., most of which have been re-
printed. He is author of RexTcatinus nf a Country
Parson (three series, 1859-18011, and of many vol-
umes of sermons. His works have been exceedingly
popular in America.
BOYDEN, Seth, a noted American inventor and

manufacturer, born at Foxboro, Mass., iu 1788, died
in 1870. He began the manufacture of patent
leather in 1819 at Newark, N. ,J., where he invented
a machine for splitting leather, and a process for
making spelter. Among his other inventions and
discoveries were a doming-machine for hats and
a process for making Russia sheet-iron. He built
one of the first locomotives with outside cylinders,
and is thought by many to have made the first

daguerreotype in the L'nited States.
BOYDEN, Uri.vh, an American inventor and

philanthropist, born at Foxboro, Mass., in 1804,
died in 1879. He is known for his improvements in

hydraulic engineering, and as the inventor of the
modern improved form of the turbine water-wheel.
He fouiideil the Boyden Fund for the promotion of
education, and spent the latdu- years of his life in

the encouragement and support of chemistry and
physics.
BOYESEN, Hj.\i,m.\r Hjoutii, author, born in

Fredericksvrern, Norway, Sept. 23, 1848. He was
educated at the gymnasium iu Christiania, and
graduated (1808) at the University of Norway, hav-
ing pursued a course of study at Leii)sic, Germany.
He came to the United States, where in 18(i;) he
became editor of "Frcruad,''a Scandinavian jiaper

jn-inted in Chicago. From 1S74 to 1880 he taught
German in Cornell, and then was called to the
same work at Columbia College. During his resi-

dence in this country, he has shown a marked
aptitude for writing stories and poetry in Englitli.

He has been a frei|uent contributor to the maga-
zines of the day. A partial list of his books is as
follows: Gunnar: a Xorse Romance ; A Xorscnian's
Pilgrimage ; Talcs from Two Hemispheres ; Goiihe ami
tSchiller : their Lives and Works; Queen Titania

;

The Story of Noruay ; Ilka on the House-top. The
last mentioned has been dramatized and success-
fully performed in New York.
BOYLE, a town in County Roscommon, Ireland,

(see Britanniea, Vol. XX, p. 850), situated on the
river Boyle above its expansion into Lough Key,
108 miles northwest of i)ublin by rail. It has a
thriving trade in corn, flax, butter, and provisions.
An abbey built here in the twelfth century was
reduced to its present ruined state in 1595 by the
Earl of Tyrone. Population, 2,994,

BOYLE'S FUMING LIQUOR, a term applied
to a solution of sulpl:ide of ammonium nljtained by
distilling a mixture of slaked lime, sal-ammotiiac,
and sulpiuir. The same substance is produced by
passing sulphureted hydrogen into a solution of

ammonia. It is a straw-colored liquid, liberat-

ing sul])hureted hydrogen on addition of an acid
or ex|)osure to the air.

BOZEMAN, a thriving city of Montana, county-
seat of Gallatin, lieautifully situated on i\ small
affluent of the (iallatin River, about a hundred
mUfy south of Helena, It is the seat of an acad-
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emy and a university school, and contains impor-
tant manii!HCtories of flour and lumber. Gold and
silver are mined in the vicinity, and vast agricul-

tural and grazing interests center here.
BOZZOLO, a town of North Italy, fourteen miles

southwest of Mantua. Population, 4.154.

BRABANCONNE, the patriotic song of the Bel-
gians, originally sung by the insurgents during the
revolution of September.! 830, when they threw oflF

Dutcli rule. The words were written l>y a young
French actor named .Jenneval, then at Brussels.
The verses end with a refrain relating to the sub-
stitution of the Tree of Liberty for the Orange, in

reference to the house of Orange, then ruling the
Netherlands. The music was composed by Camp-
en'-out.
BRACCIO, FoRTEBR.\cci, Count of Mentone

(136.8-1424), celelirated Italian free-lance: born at

Perugia, of an old patrician family, in 1368. He
was engaged in warfare from his early youth, and
had already given his sword to various causes,
when in 1416 he obtained the sovereignty of his na-
tive city. He accepted from Queen .Joanna of Na-
ples the command of her land forces, and for his

services was created Count of Foggia and Prince
of Capua. In 1423, by the queen's command, he
was crowned at Perugia, as Prince of Aquila and
Capua. His ambition now soared to the throne of

Naples itself. He overran Campania and Apulia,
and advanced into Calabria, but in a battle before
Aquila was wounded and taken prisoner. He died
tliroQ days later, .June 5, 1424.

BRACE, in carpentry, an oblique piece of wood
used to bind together the principal timbers of a roof
or other wooden structure. The name is also used
of a curved instrument of iron ir wood for hold-
ing a bit, used by carpenters for boring.

lillACE, on shipboard, a rope attached to the
yard-arm, and employed to turn or swing the yard
round.
BRACE, Charles Loeing, philanthropist, born

in Litchfield, Conn., .Jv.ne 29. 1826, died in Switzer-
land, Aug. 11, 1890. His father, John Pierce f!race.

was connected with the Litchfield Academy and
subsequently with the Hartford Female Seminary.
The son graduated at Yale (1846), and studied the-
ology at tliat college and also at the Tnion Theo-
logical Seminary. He was not connected as pastor
with any church, but frequently preached. He
made a pedestrian tour in England in 1850, and
his companion, Frank Olmstead, gave a description
of the journey in the book ^Valts and TaUcx of an
Atiiiricaii Farmer ill Eiiijhind. In Hungary he was
arrested, imprisoned and tried by a court-martial on
suspicion of being in league with Hungarian rev-
olutionists in America. The U. S. minister at
Vienna obtained his release. In his further travels
in Europe he paid special atiention to schools,

prisons and the condition of the masses. On his

return to the J'nited States (1852), he associated
himself with Rev. Mr. Pease in missionary work at
the Five Points, and among the prisoners and in-

mates of hospitals and almshouses. In 1853 he
assisted in founding the Children's Aid Society,
and a year later opened the lirsl newsboys' lodging
house. The benevolent |irojects originated by Mr.
Brace have enlisted public atlention and secured
hearty cooperation on the par: of many; lodging
houses for boys have multiplied and the Children's
Aid Society has acconiplish(>d great good. Air.

Brace lectured and wrote in behalf of this charita-
ble object, and was sent as delegate to the Inter-
national Convention for Children's (,'harities in

London (1856), and also to the International Prison
Convention in London (1872). Among his pub-
lished books are: Ilnngnry in 1S51 ; Ilonw Life in

Germany; Short Smnons for Xewsboys; and The
Dangerous Classes of yev: York.
BRACH, or Br-^che, an old term (origin un-

known) for a dog that hunts by the scent; a scent-
ing hound.
BRACHIAL ARTERY, the arterial trunk sup-

plying the upper arm : the direct continuation
of the axillary artery. It runs down the front and
inner side of the upper arm, giving off several
branches as it proceeds, and at a [loint about an
inch below the bend of the elbow it terminates by
dividing into radial and ulnar arteries.

BRACHYPTER/E (Gr.," short winged"), an orni-
thological term applied in Cuvier's system of classi-

fication to such aquatic birds as penguins, puffins,
auks, divers and grelies, whose wings are short and
whose feet are placed so far back as to compel
them to assume a nearly erect position when on
land,
BRACHYURA, a technical name applied to

short-tailed decapod crustaceans or eralis. in con-
trast to the Macriira, long-tailed forms like the
lobsters, where the abdomen is not tucked in on
the under surface in the characteristic crab fash-
ion. They are divided into about sixteen families,
without super-family grouping. The term is also
applied to a family of short-tailed bats, including
iiystaeina and Xoflilio.

BRACKEN, or Br.\ke, a large genus of ferns
of the division Po/;i/porfi?a', distinguished by spore-
cases in marginal lines covered by the refliexed

margin of the frond. It is very widely distributed,
from arctic and temperate to tropical countries.
The common brake or bracken {Pleris arjuilina ;

see Britannica, Vol. IN, p. 103) is very abundant in

rocky thickets, dry fields, etc.

BRACKENRIDGE, High Henry, jurist, born
near Campbeltown, Scotland, in 1748. died in Carlisle
Pa., .June 25, 1816. At the age of five he came to

America with his father, and they settled in Penn-
sylvania. He graduated from Princeton 1771),

then spent some years teaching there and in

^Maryland. At about this time he wrote for his

pupils a drama. Bunker IliV {see Britannica,
Vol. I, p. 722), edited the " I'nited States Magazine,"
studied divinity and served as chaplain in the
army. Dropping these varied pursuits he applied
himself to law, was admitted to the bar. prac-
ticed in Pittsburgh. Pa., and soon obtained such
prominence that he was elected to the legislature

(1786). During the "Whisky Insurrection " he used
his influence to bring about an adjustment of the
difficulties. In 1799 he was ap))ointed to the su-
preme bench of the State, and held the otiice up
to his death. He was author of poems and essays;
but his best known work is a story in the form of

a political satire which is largely drawn from his

own experiences. It is entitled Modern i'hiralry,

or the Adrenlures of Cajit. Farrago and Teague O'/ff-

gun, his Servant.

BRACKET, an ornamental projection from a
wall, used for the purpose of supporting a statue,

bust, or the like. Brackets are either of stone,

wood, or metal, and are fre(|uently elalxirately

designed and carved. The term bracket is also

employed in joii'.ery to designate a wooden support
of triangular o\il line placed ui'iler shelves, galler-

ies, etc.. and is also generally apjilied to sucli gas-

lights as iiroject from the wall. See Britannica,
Vol. II. p. 461.

BRACKETT. Anna, an American writer and
teacher, born in Boston in 18,%. She has been
prominent in connection with the work of various
educational institutions, has i)ublished several

wcirks on pedagogy, and has contributed numerous
able articles to magazines and other periodicals.

I
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BRACKET!, Walter M., painter, born in Unity,
Jle., June 14, 1823. Charles Sumner, Oliver ^Veu^^

dell Holmes, and Edward Everett sat to him for

their portraits. Of late years he has painted fish-

ing scenes, among which is a series representing
salmon-catching with a fly. The artist resides in

Boston, I\[ass.

BRACKLESHAM BEDS, a group of highly fos-

siliferous strata in the middle Eocene formation,
included in the Bagshot series.

BRACQUEMOXD, a noted French artist, born in

Paris in 1833. See Britannica, Vol. XVI, p. 45.

BRADBURY William Baciielder, musician,
born in York, Me., Oct. 6, 1816, died in Hlontclair,

K. .!., Jan. 7, 18(j8. He inherited a taste for music
from his parents, and by the time he was fourteen
years old he had mastered many musical instru-
ments. In 1830 he resided in Boston, where he
became acquainted with Dr. Lowell Mason, and
took up the study of the organ. In 1840 he began
teaching singing school and giving concerts in

Xew York and Brooklyn. He became very popu-
lar, and in 1847 he decided to visit Germany for

the purpose of receiving instruction in music. In
1854 he and his brother, E. G. Bradbury, began the
manufacture of pianos in Xew York. William
Bradbury composed and published a series of

musical collections for the use of choirs, day-
schools and Sunday-schools. For thirty years he
was engaged in publishing his works, and so popu-
lar were they that over 5,000,000 copies have been
sold. r/i(- (jiddeii Chain. Tfte Shairm, The Jubilee,
Teiiijile Chiiii; and Fresh Laurels were the titles of

some of his song collections.

BRADDOCK, a manufacturing town of Pennsyl-
vania, situated on the right bank of the Mononga-
hela,ten miles soutlieast of Pittsburgh. It contams
important manufactories of railroad cars and steel
rails, and is noted as the site of the battle of Brad-
dock's Field, in which, in 1755, General Braddock
was killed and liis British army defeated by the
French and Indians.
BR.VHDOCIv, Edward, British soldier, born in

Perthshire, Scotland, about 1695, died near Pitts-
burgli. Pa., July 13,1755. He had served forty years
in tlie British Guards, and attained ihe rank of

major-general, when in 1755 he was ordered to
America to assist the colonists in their war with
the French and Indians. The plan of his campaign
was to march his soldiers from Fredericktown to
Fort Du(iuesne, now Pittsburgh, Pa., thence to Ni-
agara, and on to Frontenac. Benjamin Franklin
and Washington (then aides-de-camp to Braddock),
warned the general that the Indians would be
likely to give him trouble on the way to Fort
Durjuesne ; but Braddock. who was very opinion-
ated, would heed neillier advice nor warning, trust-
ing that the discipline of British soldiers was sujie-
rior lo any variety of barbarous warfare. The
army set out for the fort and before they
reached it were attacked by the savages, who were
hidden behind rocks and trees. So sudden was
their appearance and so terrifying their war-whoop
that Ihe English soldiers, not being able to see
their aniagonists. fell back with rapidity, would not
obey their olHeers, and the force suffered a terrible
defeat. They retirea to Great Meadows, where in
a few days General Braddock died from a wound
received in the engagement.
BRADDOX, Mary Elizabeth (Mrs. John Max-

well), novelist, born in Soho Square, London, in 1837.
She very early showed a turn for literature, which
she indulged in the usual manner, by sending
verses and other trifles to the magazines and news-
papers. These were followed by a comedietta
brought out at the Strand in 1860, a volume of

verse, and one or two novels, none of which were
very successful. In ISOi.' was published ioi/i/ .4 ud-
ley's Secret, which attained an enormous popularity,
in three months reaching its eighth edition. Aurora
Flot/d (1863) was little less popular. Of all her fifty
novels the best, perhaps, is I.-^hmael (1884), a tale of
the Second Empire, which depends not so much on
sensation as character. Several of them were pub-
lished in " Temple Bar," "St. James's Magazine," and
" Belgravia." She was for some years editor of the
last-mentioned magazine.
BRADFORD, a village of Massachusetts, situated

on the south bank of the Merrimac, opposite Ha-
verhill. It is the seat of Bradford Female Academy
and of an excellent high school.
BRADFORD, a city of McKean county. Pa., on

a branch of the Xew York & Erie Railroad and
also on the Rochester and Pittsburgh Railroad. It
is 63 miles southeast of Dunkirk, X. Y. It has two
national banks, fine hotels, two daily and weekly
newspapers, several churches, excellent schools, a
handsome park, water-works, streets well lighted
with natural gas, and is noted for its many oilwells.
It was incorporated as a city in 1879. Population in
1870. l,44(i; in 1880, 9,197; in 1890, 10.478.

BRADFORD, a village of Vermont, situated on
the Connecticut River, about thirty miles southeast
of Montpelier. It is the seat of Bradford Academy
and Union High School, and carries on important
manufactures of paper, machinery, iron, flour,casks,
and woolen goods.
BRADFORD CLAY, in geology, a subdivision of

the Great Oolite (Lower Oolite), a blue, slightly
calcareous clay, occurring at Bradford in England,
and extending for some miles in the vicinity. It is

about 10 feet thick at Bradford, but may be thicker
at Farleigh. It is remarkable for the occurrence in
it of large numbers of a crinoid,.l/)/oc)v'»;(€.? Porkin-
Kinii. Although Bradford clay is considered a local
deposit, yet deposits containing the same fossils

occur in Dorsetshire. See Britannica, VoL X, pp.
354, :!55.

BRADFORD-OX-AVOX, a town of England, sit-

uated on both sides of the Avon, and on the Kennet
and -Vvon canal, nine miles southeast of Bath. It is

an ancient town, and still shows some gable-fronted
houses, built and roofed with stone. Formerly it

was llieseatof important woolen manufactures, and
kerseymeres were first made here. The tiny church
of St. Lawrence, built by St. Aldhelm between 675
and 709, is the only perfect building of pre-Xonnan
times now remaining in England. Near by, on the
site of Aldlielm's monastery, is the parish church
of the Holy Trinity, of various dates from the 12th
to the 16th century, and restored in 18()5-66. On the
summit I'f Torr llIU are the ruins of a 14th-century
chapel of the Virgin. In the neighborhood is the
pleas.anl valley of Avon, with many picturesque
spots. At Bradford, Cenwalh. king of the West
Saxons, gained a great victory over the Welsh in

652. Population, 4,922.

BRADFORD, William, colonial governor, born in

Austerfield, Yorkshire, England. March, 1588, died
in Plymouth, Mass., Jlay 9. 1657. From childhood he
was religiosL-^ly inclined, and at an early age joined
the Puritan congregation at Scrooby Manor. See
Britannica.Vol. XII, pp. 725, 726. Persecution arose
in Ni ttinghamsliire, and the Puritans, or Separat-
ists, emigrated to llolhuid as lliey could find oppor-
tunity. See Britannica, Vol. XX, p. 608. After im-
prisonment and delay Bradford and his companions
reached Amsterdam in 1608, and joined the colony
there, which .n 1609 removed to Leyden.
Bradford S( on bosan to agitate the question of

emigrating to Virginia, but not until 1620 was he
able to put Lis scheme in practice, and on Sept. 5th
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of that year 100 iiilgrinis took passage from South-
ampton on the Mniijloi'ir. (See Britannica, Vol.
XII, p. 726.) Stormy weather drove the ship to the
shores of Massachusetts, and taking this as an indi-

cation of the hand of Providence, tliey abandoned
the idea of settling in Virginia and entered Plym-
outh harbor. On the death of Carver, the first gov-
ernor, Bradford was chosen by the colonists to the
office. With the exception of five years (which were
not successive), beheld the office'from April 21,Ui21,

until his death.
A patent was obtained for. the settlement from

the New England council, in 1629. It was a grant of
the Plymouth plantation to "William Bradford, his

heirs, associates, etc. In 1640 he made over the prop-
erty to tlie body of colonists, reserving for himself
no more t iian one settler's sliare.

Gov. Bradford was a man of culture and possessed
some knowledge of the classics. His leisure was
largely spent in writing, and after his death tlie

interesting manuscripts were published. Among
them were the following : A Diary of Occurrences
(relating the history of the colony during the first

year, and written with tlie help of Edward Wins-
low; ; Siiine Obserriitioiin of OocV.t Merciful Dealiur/'t

with Us in this Wilderness; A Word to Plymouth;
Memoir of Elder Brewster; and History of Plymoxdh
Plantation.
BRADFORD, William, painter, born in New

Bedford, Mass., in- 1827. Up to middle life he fol-

lowed the mercantile profession, when he met with
reverses and began to paint marine views as a
means of livelihood. He had previously attained
some artistic proficiency by practice in leisure
hours. He does work in colors, India ink and oils.

He made an Arctic excursion with Dr. Hayes and
others, and from studies of snow, sliips and ice-

bergs then made he painted many famous scenes.
Some of his best works are Shijiwreck Off Nantuckit;
Sudden Sfjuall in the Bay of Furidy; jlie Coast of
Labrador, and Sunset in the North.
BRADING, a small but ancient town, once a par-

liamentary Ijorougli, in the Isle of Wight, four
miles south of Ryde ijy rail. In 1880 the remains
of a Roman villa, with a tesselated floor, were un-
earthed near the town. In the ruins, assumed to

be those of the villa of the Roman governor, were
found numerous coins and tiles ; there are also

traces of a whole row of buildings.
BRADLAUGH, Charles, a prominent social re-

former, but vigorous anti-socialist, born in London
in 1833, died Jan. .30, 1891. Early dependent upon
his own efforts, he was in turn errand-boy, small
coal merchant, and trooper at Berlin. Procuring
his discharge, he returned to London in 1853, be-

came clerk to a solicitor, and soon a busy secular-
ist lecturer, and pamjihleteer under the name
"Iconoclast." In isso he was elected M. P. for

Northampton. He at first refused to take the par-
liamentary oath, tlien olTered to take it; but as he
had l)een loud in liis avowal of atheism, the House
refused to allow liim even to aflirm. He was thrice
reelected by Northampton, and at length, in

1886, having taken the oatli, he was allowed to take
his seat. In Parliament he gained respect by his
strong sense and (lelia(iiig power, and he earned
wide popularity by his agitation agf, inst perpetiuil
pensiiiMs, Of Bradlaugh's writings t)ie l)est Icnown
is iiis Inijirachmrnt i;/' th( IIuux, if Ilrunsnick. His
re])ublication, in conjunction with .Mrs. Annie Be-
sant, of an old pamphlet, Tlie Frniln if Philosophy,
led in 1876 to a sentence of six montlis' imprison-
ment and a fine of £200, but the conviction was
(juashed on appeal during what proved to be Mr.
BradUxugh's last iUness. On ,Tan. 27, 1891, a motion
was made and carried in the House of Commons

that the action of Parliament, by which he was
ejected from that body in 1880, be expunged from
tlie record.
BRADLEY, Rev. Edw.\rd, better known by the

pseudonym of " Cuthbert Bede," was born at Kid-
derminster. England, in 1827. and educated at
Durham University. He was successively rector
of Denton, Huntingdonshire, of Shelton, near Oak-
ham, and of Lenton, near Grantham. His face-
tious description of Oxford life in Adventures of
Verdant Green (1S53-57J has been exceedingly pop-
ular, and was followed by the Book ejf Beauty (1856),
Fairy Fables (1858), Glencraggan (1861), Tales of Col-
lege Life (1862), Little Mr. Bouncer and Hi's Friend
Verdant Green (1873), FotheringhaydSSo), etc., none
of which have equaled his first book in popularity.
BRADLEY, Joseph P., LL. D., jurist, born in

Berne, N. Y., March 14, 1813. In his youth his edu-
cational advantages were at first very meager, but a

clergyman prepared him for college, and he pursued
the course at Rutgers. He studied law, was ad-

mitted to the bar in 1839, and for a number of

years practiced in Newark, N. J. His services
were sought in important cases, and he was highly
esteemed as an orator. In 1870 President Grant
appointed him to the supreme court bench and
circuit justice for the southern circuit ; later he
was assigned to the thjrd circuit, comprehending
the States of Pennsylvania, New Jersey and Dela-
ware. While in the supreme court many and in-

tricate cases came up for decision—civil war cases,

maritime cases, and others of like importance. In
1877 he was a member of the electoral commission.
He has never Ijeen a politician, iiut was a memVier
of the Whig party and now of the Republican, al-

ways supporting the Government.
BRADSTREET, Sijiox, colonial governor of Mas-

sachusetts from 1679 to 16S6, and from 1689 to 1692,

born at Horbling, Lincolnshire, England, in 1603,.

died at Salem, Mass., in 1697. He was educated
at Cambridge, and, having been chosen assist-

ant judge of the court to l;)e established in the
Massachusetts colony, sailed for the New World
and arrived at Salem in 1630. During his public

life of more than 60 years he held prominent and
responsible government positions, in all of which
he showed himself able and Irustwortliy. He vis-

ited England in 1660 as agent for the colony and to-

congratulate Charles II on his restoration. Brad-
street opiX)sed the witchcraft delusion at Salem in

1692. He was one of tlie founders of Camliridge,

and was connected with the settling of other of

the early New England towns.
BRAEMAR, a highland district of Scotland, oc-

cupying the southwest corner of Al erdeenshire. in

the heart of the Grampian Mountains, and trav-

ersed by the upiter waters of the Dee. In the east-

ern part is Balmoral, and near its center, 'il miles
soutliwest of .\berdren, is the village of Castleton

f}i Braemar, a favorite resort for travelers, sports-

men, and lovers of grand scenery. See Britannica,

Vol. I, p. 44.

BR.VG, a game at cards, so called because each
player endeavors to imiiose upon the others, and to

make them 1 elieve that his hand is better than it

really is;—same us jioker and '''"./T.

BR.\GG, Bhaxiox, soldier, born in Warren
county. N. C, ^LttcIi 22. 1S17. died in Galveston,

Tex., Sept. 27, 187ii He graduated at West Point,

and was appoint! d to military service in Florida

during the Seminole war. He took part in the

Mexican war, and was brevotted lieutenant-colonel

for his gallant services during the campaigiL From
this time until the civil war iie was mostly engaged
in frontier service. In 1-^61, when the war broke

out, t? was con:missiouer of public works in Louis--
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iana, and taking the Confederate side he was ap-
pointed brigadier-general and assigned to duty
in Florida. On the death of A. S. Johnston at the
battle of Shiloh he was promoted general. After
the evacuation of Corinth he succeeded to Gen-
eral Beauregard's command. At Perryville. Ky.,
where he led a force of 45.000 men, he retreated
after the battle without sufficient cause. He was
on this account removed from command and ar-

rested, but soon restored to rank. lie was beaten
at Murfreesboro, by Rosecrans Dec. 31, 1S62. and
Jan. 2, 1863, but retaliated at Chicamauga in Sep-
tember. Grant inflicted a severe defeat upon his

troops at Chattanooga in November, and soon after
he was relieved of command and called to Rich-
mond as military adviser to Jefferson Davis. He
performed no other important service during the
war. Afterwards he became chief engineer of Ala-
bama, and superintended the improvements in Mo-
bile Bay.
BRAGI, in Northern mythology, son of Odin and

Frigga, god of poetry a!id eloquence. Ujwn his

tongue were engraved tlie runes of speech, so that
he could not utter a sentence that did not contain
wisdom. According to the elder or poetic Edda, he
is the most perfect of all scalds or poets, and the
inventor of poetry, whicli is designated by a kin-
dred word, hrnijr. Bragi is represented as an old
man with a long flowing beard, but his brow is al-

ways mild and unwrinkled. Together witli Her-
mothe or llermode, he receives and welcomes all

those heroes who have fallen in battle, on tlieir arri-

val inVallialla. On festive occasions, as well as on the
burial of a king, a goblet called BragafuU (Bragi's
goblet) was presenlod, before whicli each man rose
up. made a solemn vow, and emptied it. See Brit-
annica. Vol. I, p. 211.

BRAHM.V. Hindu deitv. See Britannica, Vol.
IV. p.207; Vol. XXIV. p. il8.

BRAHM.VNS. Hindu caste. See Britannica Vol.
V, p. 188.

BRAHMANBARIA, a town of India, Tipperah
district, in the presidency of Bengal, on the Titas
River. It lias sea and railway communication with
Calcutta, and some I rath' in rice. I\>pulalicin, 17,438.

BRAHMS, JoinNNKs, born in Hamburg, Ger-
many, in 18:^3. He is llie greatest living composer.
His father being a musician, Brahms received a
thorougli musical educal ion. and at the age of 20
gave such signs of extraordinary powers that Schu-
mann became convinced that he would be the man
who would carry on the progressive development
of modern music. During his youth he remained
mostly in retirement, studying and composing. In
IStil he removed to Vienna. No comparison be-
tween Brahms and Wagner, the other great modern
composer, is possible, as they have occupied difTer-

ent iields of activity. Wagner's fame is entirely
founded on his operatic works, while Brahms has
devoted liimself to clioral and chamber music, and
is without a rival in iliese directions.
The genius of Brahms is conservative in spirit,

contrary to Wagner and I lie so-called "school of

the future;" he bases his art upon systematic prin-
ciples of musical form, and it is only in style and
construction, and tlie character of his ideas, that
he differs from otlier composers. His intellectual-
ity is intense, and will [irobably prevent his music
from becoming popular with the great mass of

music lovers, for he sometimes sacrifices beauty of

sound to the more forceful expression of an idea.

His works have now reached Opus 108. The
"Deutsches Requiem" and Symplionies are his
greatest compositions. As a pianoforte player
Brahms is well known, especially as an interpreter

BRAID, J.\MEs, born in 1795, in Fife, studied
medicine at Edinburgh, and settled as a surgeon
in Mancliester, where he died March 25, 1850. He
is noted for his researches on animal magnetism,
which he named hypnotism. See Britannica, Vol
XV, p. 278.

BRAIDWOOD. a city of Illinois, about 20 miles
soutli of Joliet. It is noted for its extensive mines
of bituminous coal.
BRAIDWgOD. Tiiom.^s, teacher of deaf mutes.

See Britannica. Vol. VII, p. 6.

BRAILLE, Loiis. the inventor of the Braille
system of raised letters for the blind, was born near
Paris, France, January, 1809. He became blind the
result of accident) at the age of three. In 1819 he
became a pupil of the institution for the blind in

I

Paris, and subsequently was elected a professor in
the institution. While there he devised a system

I of points or rai>ed dots, instead of raised lines, for

I
the uses of the lilind in reading or writing. See
Blind, Readixi: i di;, in these Revisions and Ad-
ditions.

BRAIX-CORAL. or Braixstone CoR.tL.a popular
name for corals of the genus ileandrhm, family
Meandrinidu-. belonging to the aporose division of
stone-corals. Tlie individual animals which com-
pose the colony are arranged in long winding rows.
Those of one row are not separated from one an-
other by the usual round walls, and thus elongated
continuoiis furrows are formed not unlike braiii con-
volutions—hence the name. The entire shape is

rouglily hemispherical; the rate of growth slow;
the total size often large. They are abundant in
tlie West Indian Ocean. About 20 species of .Vc-
audriiin are known, some living, others occurring
from the chalk on to tertiary strata.
BRAINE-LE-COMTE. a"busy town of the Bel-

gian province of IIainault,on the Senne, 19 miles
southwest of Brussels. It lias an old church of the
13th century, cotton and corn mills, dye-works,
breweries, etc. Some of the finest fla.\ is grown in
the district. Population, 8,176.

BRAINERD, a city of Minnesota, county-seat of
Crow Wing county, about 115 miles west of Dulufh.
It contains the sho))s of the Northern I'acific,

BRAINTREE, .Mass. Supplementary List,Vol, III.

BRAKE. See Britannica, Vol. IV, p. 211.
BUAMA, or Ray's Bkka.m (Bruma rail), a bony

fish closely related to the <'ori/plia-na!<, or "dol-
phins," aiui therefore nearly allied to the mackerel
family. In this genus the body is laterally com-
pressed and more or less deep. The S|)inous por-
tion of the long dorsal fin is not well developed,
and the tail is deeply forked. Ray's lireani is

found from the Cape seas northward to the Medi-
terrftiiean, and even to British coasts. Its total
length may lie as much as two feet.

BRAMBLE, a name common to plants of tlie

genus RhIik,^. in England the [lopular name for
common blacklierry, Hulnig fniticosux. Bramliles-
are little cultivated in Britain; but in America,
where they are called blacklierries, they are ex-
tensively cultivated for their fruit, and of late
American varieties have been with advantage in-

troduced into Britain. Species of Bubiis very sim-
ilar to the common bramble, or varieties of it,

abound in the northern parts of Asia, and in the
Himalaya Mountains.
BKAMBLING BIRD. .See Britannica, Vol. IX,.

p. lifi.

BKA:\IHALL, John (]594-16fi.S), a great anti-
Puritan Irish prelate, born in 1594. and educated
at Sidney-Sussex College, Camliridge. He was al-

ready sub-dean of Ripon, on the road to high pre-
ferment, when he went to Ireland as Wentworth's
chaplain in 16.-i3. He soon became archdeacon of
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Meath and was consecrated Bishop of Derrr in

1634. Bramhall's intolerance roused the wrath of

the stubborn Scotcli settlers in his diocese, and
luined the king's cause in Ulster. When the civil

war broke out, for safety's sake, he crossed to Eng-
land, but the Royalist disaster soon drove him
to the continent. The Restoration gave him the
metropolitan see of Armagh, which he filled till his

death in 1663. Bramhall closely imitated Laud in

policy, but was far his inferior in intellect. Not
strong, but merely obstinate in purpose, the so-

called Athanasius of Ireland, bj' his impolitic intol-

erance, sealed the doom of episcopalian supremacy
in Ulster. See Britannica, Vol. XII, p. 36; Vol.
XIII. p. 266.

BRAMPTON, a very ancient town of Cumber-
land, England, nine miles northeast of (Carlisle by
rail. The chief manufacture is the weaving of

checks and ginghams. There are coal mines in the
vicinity. Two miles to the east stands Lanercoast
Abbey, founded in 1163.

BRAMPTON, a village of Ontario, county-seat of

Peel county, about 20 miles west of Toronto. It is

an important grain and flour market, and contains
also manufactories of iron, of agricultural imple-
ments and of pumps.
BEANCHIorODA, as defined by Huxley, a sub-

order of crastaoeans. See Britannica, Vol. VI, p.

663.

BRANCO RIO, a river of northern Brazil, whicli
rises in the Parima Mountains, on the very borders
of Venezuela; and after a southerly course of about
400 miles joins the Rio Negro, of which it is the
prnieipal tributary.
BRAND John (1744-1806), antiquary, born in

Durham county, England, Aug. 19, 1744, was ap-
jirenticed to a cordwainer in Newcastle, and edu-
cated at the grammar school there. His industry
procured him patrons, who sent him to Oxford,
where he graduated B. A. in 1775. He had been
ordained some years previously, and in 1784 he was
presented to a rectory in London, and in the same
year was elected resident secretary of the Society
ot Antiquaries, to which office ho was reelected an-
nually until hisdeath, Sept. 1

1 , 1S06. Ilis Observations
ov Popular Antiqintiex, first published in 1777, and
edited with additions by Sir Henry Ellis (three vol-
umes 1813; new edition by W. C. Hazlitt, 1S70), is

considered the best work on its subject in the Eng-
lish language.
BRANDES, Geohg, a Danish literary critic of

Jewish family, born in Copenhagen. Feb. 4, LS42,

and graduated there at the Universily in lMi4.

Several books on aesthetic and philosophic subjects
brought on him a charge of skepticism, which was
not removed by an epoch-making series of lectures,
delivered before large audiences, and published
under the title, Tlie Great Tendencies of Nineteenth
C'enhirji Literature {lS"2-7Ky); for his description of
the later intellectual position of Europe, as broken
away from the orthodoxy and rumantioism of the
beginning of the century, lirought on him the bit-
ter attacks of all the reactionary forces in Den-
mark. His Danske Digtere, a masterpiece of psycho-
logical analysis, appeared in 1877. The hostility of
his enemies induced him in the same year to leave
Denmark, and settle in Berlin, where he published,
among other works, Critieal Rio(jraphies of Laxsalle
(1877). ICsiiias Teijni'rr (1878), and LiinJ Jieaconytii-ld

(1879). A lecture tour through Norway and Den-
mark brought a powerful party lo his side, and in

1882 he returned to Copenhagen, his countrymen
having guaranteed him an income of 4.000 crowns,
with the one stipulation that he should deliver
public lectures on literature. His later works in-
clude Den Uomantiske .Sfcy/c (' Frankriij (1882) and a

biographv of Lttduig Holberg (1885). See Britan-
nica, Vol. VII, p. 93.

BRANDIN(i has been practiced from very early
times. The Greeks marked their slaves with the
stigma; in Rome, runaway slaves (jugiliri; and
thieves (fures) were branded with the letter F; and
the slaves who worked in the mines, and convicts
condemned to the games or to the mines, were also
branded on the forehead for identification. Con-
stantino limited branding to the hand, arm or calf.
The canon law provided for this punishment, and
in France, down to 1832, galley slaves were marked
T F (travaux forces) ; but in Germany it has never
been recognized by common law. The famous
Statute of Vagabonds under Edward VI of Eng-
land authorized the branding of the letter V on
the breast of a runaway servant, and in the same
reign brawling in church was punished by brand-
ing with the letter F on the cheek as a fraymaker.
During the three centuries of persecution to which
the gypsies were subjected throughout Europe,
this w'as considered a mild form of punishment.
From 1698 to 1707 theft and petit larceny were pun-
ishable by branding in the left cheek. This form
of ijunishment was discontinued in the reign of
George III, and finally done away with in 1829.
Army "branding" or "marking" with the letter D
or B' C (deserter or bad character), by tattooing
with needles and Indian ink, not by burning, was
abolished in 1879.

BRANDON, a quaint old markot-town of England,
situated on the Little Ouse, 86 miles northeast of
London. In the neighborhood are the Grimes
Graees, demonstrated by Canon Greenwell to be
Neolithic flint-workings. Gun-flints are still made
here, chiefly for the African market ; and the con-
tinuity of this industry can be traced pt Brandon
in unbroken sequence to the early prehistoric
periods, when the flint was excavated with stone
tools and picks made of the antlers of the red deer.
Population of parish, 2,309.

BRANDYWINE CREEK, a stream rising in
Chester county, Pa., flowing with a general south-
easterly course into Delaware, and emptying into
Christiana Creek at the city of AVilmington. During
the War of Independence a battle Mas fought
on its banks, Sejit. 11, 1777, in which 13,000 Ameri-
cans under Washington were defeated i^y a force
of 18,000 British under Lord Howe.
BRANFORD, a manufacturing town and summer

resort of Connecticut. It is situated on Long Is-

land Sound, eight miles east of New Haven. It has
a good harbor, a granite quarry and various manu-
factures, and is the seat of an academy.
BRANK, or Bk.\xks, an instrument formerly

used for the punishment of scolds in England and
Scotland, and often in the former country called
"the scold's bridle," or "gossip's bridle." When the
brank first came into use is unknown, but it is

found at Edinburgh as early as 1507. According
to Mr. Llewellynn Jewilt it was never a legalized
instrument of piuiishnient, although corporations
and lords of the manor in England, and town
councils, kirk-sessions, and barony courts in Scot-
land, exercised the right of inflicting sucli punish-
ment. Men were put in the stocks or pillory,

women in the branks, for such petty misdemeanors
as are now termed breaches of the i>eace, using
abusive, insulting or threatening language, cursing
and swearing, and contumacy.
The brank in its simplest form is a hoop of iron,

opening by hinges at the sides, so as to inclose the
head, and fastened by a staple with a padlock at

the back ; a plate within the front of the hoop prt>

jecting inwarils. so as to fit into t!ie mouth of the
culjirit, and liy pressing upon the tongue, be an
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effectual gag. The braiik was used at Longholm,
in Dumfriesshire, in 1772; at Morpeth in 1741; it

was used at a later date at Manchester and at

Macclesfield; and at Boltou-le-Moors in 1856 the

iron bridle was stated to be "not many years since

in use" for the correction of immorality. Brank
was at one time a common name in Scotland for

any sort of bridle, and the word is so used by
Burns.
BRANT, Joseph, called Thayeudanegea, a Mo-

hawk chief, born on the banks of the Ohio in 1742,

died at the old Brant mansion, Wellington square,

Canada, Nov. 24. 1807. His father was a full-

blooded Mohawk Indian. The son, being a favorite

with Sir AVilliam Johnson, was sent at his expense
for a year's tuition in the "Moor Cliarity School,"'

which afterwards became Dartmouth College. He
was employed by General Carleton in • making
raids on the colonists during the Revolutionary
war ; the Cherry Valley and Minisink massacres
were participated in by him. At the head of a clan
of Hurons he marched against Fort Stanwix and
afterwards took part in the battle of Oriskany
(1779). Wlien the war closed he used his influence
for peace and helped the Indian commissioners to

secure a treaty with the Miamis. He was a con-
vert to Christianity, and helped raise funds by vis-

iting England (1786) for the erection of the first

Episcopal church in Upper Canada. The Gospel of

St. Mark and the "Book of Common Prayer" were
translated by him and Colonel Daniel Claus
into the Mohawk language. He is said to have
been faithful to a friend, a cautious warrior, an ac-

complished diplomat, and liumane to a captive.

.\t Brantford, Canada, a monument was erected to
his memory in 1886.

BRASSEY, TiioM.vs, Baron, K. C. B., son of the
great railway contractor, born at Strafford. Eng-
land, in 1830. He was elected to Parliament for

Devonport in 1865, and afterwards represented
Hastings (1868-86). As Civil Lord of the .\dmi-
ralty (1880) and Secretary (1884). his influence has
been felt in naval questions, and he is author of

several works on seamanship and naval affairs.

He was made K. C. B. in 1880, and was raised to the
peerage in 1886. He is a veteran yachtsman; and
Lady Brassey's pleasant records of their yacht
voyage round the world in lS7(>-77, and of suc-

ceeding trips of the !^unheam, were widely popular.
She died on the homeward voyage from Australia,

Sept. 14, 1887, and was buried at sea. Lord Brassey
is author of Work and Waycs (1872). 7?nV/.i/i Seamen
(1877), Tlif Eastern Question (1878), Foreign ]Vorl: and
English Wage» (1879), TTie British Navij (Ave vols.,

1882-83), etc.

BRASSICA, the turnip and cabbage genus of
Ccxciyccr, containing about UK) species, all natives
of Europe and Xorthern .Vsia. The cultivated spe-
cies are of great economic importance. Brassica
oleracea ga\e rise to all the forms of cabbage, cauli-

flower, kale, kolil-rabi, broccoli, etc. Brassica cam-
peslris (see Britannica. Vol. XII, p. 288) is the
source of the turnip and the rutabaga, in which the
nourishment is stored in the root, and of tlie colza
and rape, which are raised for the oil of the seed.

Brassira alha and Brassica nigra are the white
and black mustards. See CABn.\r.E, Britannica, Vol.

IV, pp. 617, 618.

BRATHWAITE, Rich.\rd, minor poet, born in

Westmoreland, England, about 1588, died near Rich-
mond, in Yorkshire, in 167:!. He entered Oriel ("<>1-

lege, Oxford, at sixteen ; passed afterwards to Cam-
bridge and thence to London, where lie devoted him-
self to poetry and play-writing. In Kill he published
Tlie Golden Fleece, a collection of poems, and in 1614

three works, one of them a book of pastorals, en-

titled. The Poet's Willow. In 1615 he published
the collection of satires, A iitrappado for the Devil,
in imitation of Tlie Abt(scs nitipt and Stript oi George
Wither. The latter part of his life was spent in
Westmoreland and Yorkshire, where he lived the
life of a country gentleman, without, however, ceas-
ing his literary activity. Of his numerous books
the most noteworthy one is Barnabie Itineraeinin, or
Barnabee's Journal, published in 1638, and often re-
printed under the title of Drunken Barnabi/'s Four
Journeys. This lively book, in rhymed Latin and
doggerel English verse, was popular in the 18th cen-
tury, and had the honor of an eleventh edition in
1876.

BRATTLEBORO, a beautiful town of Vermont, is

situated on the Connecticut River, about eighty
miles south of Rutland. It is the seat of the Ver-
mont Asylum for the Insane. It is an important
center of trade, and contains extensive manufac-
tories of organs, machinery, furniture, and car-
riages.
BRAUX, Alex-ixder, born at Ratisbon, Bavaria,

in 1805, professor of botany at Berlin from 1852 till

his death, March 29. 1877. He did special service in

the departments of .the morphology of plants, sys-

temati/.ation. and the lower cryptogams.
BRAUN, August Emil, archeeologist, born at

Gotha in 1809, died in Rome, Sept. l5, 1856. He
studied at Gottingen and Munich, and in 1833 went
to Rome, where in a short time he was made sec-
retary to the Arch;eological Institute. He wrote
many valuable works on art and mythology in Ger-
man and Italian. Of these the most important are
hisVor.ichule der Kunslmi/thologie (1854), and an ad-
mirable guide-book. Die Ruinen uud Museen Rotns
(1854), both of which have been translated into
English.
liRAVO ("excellent!" "well done!"), an Italian

exclamation of praise, the superlative form of which
is hraeissinio. It is commonly used in England with-
out distinction of number or gender; but the Ital-

ians say braro.' to a male singer or actor, brara!
to a lady, and brari ! to a company of singers.

BR.VVOES, those persons in Italy, hut especially

in Venice, who undertook to perform any dangerous
deeds for money. The name is now employed chiefly

to designate hired assassins.

BR.WURA, an Italian word, in music applied to

a composition as well as a style of performance. As
a composition, the bravura is a florid air or song,
with many dillicult and rapid passages, requiring
great spirit and dexterity of execution. The term
is chiefly applied to vocal compositions, but occa-
sionally to instrumental.
BR.VWLING IX CIH'RCHES, in English law, was

an old statutory offense in the ecclesiastical courts.
If it was committed by words only, the bishop
might exclude a lay offender from cluiroh. ana
might suspend a priest. In more serious cases ex-
communication and branding were the punishment.
Anglican priestsmay still be punished for such con-

duct by their own courts; but the riotous, violent.

or indecent conduct of laymen in any place used for

religious worship is dealt with by the ordinary
criminal courts.
BK.VXTOX, CARTER, signer of the Declaration of

Independence, horn in Newington, King and Queen
county, Va., Sept. 10, 1736, died in Richmond, Va.,

Oct. 10, 1797. He inherited a large estate, and was
educated at William and Mary College. In 1761 he
entered the house of burgesses and remained in the*
pul)lic service until his death. He supported Pat-
rick Henry's stamp-act resolutions, and favored in-

dependence. He was a member of the last house

i
of burgesses; of the general convention at Rieh-

j
mond (July 17, 1775), which organized the militia

;
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and in December, 1775, when the president of the
Continental Congress died, Mr. Braxton was chosen
for the office. He signed the Declaration of Inde-
pendence July 4, 1776. In 1777, 1779, 1780, 1781, 1783
and 1785 he was a member of the House of Delegates.
In 1786 he was chosen to the council of state ; in

1791 he was elected to the legislature; and from
1793 until his death he served as a member of the
executive council of the General Assembly. Jlr.

Braxton's fortune was greatly reduced by the events
of tlie Revolutionary war and the depreciation of
the currency.
BRAY, Ann,\ Eliza '.nee Kempe), author, born in

London, England, Dec. 25, 1790, died there Jan. 21,

1883. She studied for the stage, but in 1818 mar-
ried the artist Charles Alfred Stothard, whose
death occurred in 1821 (see Britannica, Vol. XXII,
p. 578). In 1825 she married the Rev. E. A. Bray
(1778-1857), vicar of Tavistock, and after his death
settled in London. Between 1820 and 1874 she pub-
lished a score of romances, books of travel, and
other works, the best being The Borders of the Taruar
and the Tavy (1836); Life of Thomas Stothard, R. A.
(1851) ; and A Peep at the Pixies (1854).
BRAZIL, United States of, a republic of Cen-

tral South America. Area, 3,218,0.32 sq. miles
; pop-

ulation (e^imated in 1888), 14,002,335; capital, Rio
Janeiro, with a population of 357,.332. For the early
history, productions, and government of Brazil, see
Britannica, Vol. IV, pp. 221-240.
In 1887, an official estimate gave the white popu-

lation at about one-third of the total population

;

slaves, 1,500,000; the remainder were niulattoes,
half-castes, freed negroes, and nomadic Indians. In
1888 a law was enacted freeing the slaves, and since
that date every person in that great country has
been permitted to claim the right of citizenship.*

Brazil contains 20 States, 10 of which have a coast
frontage. The following table gives the names of
the States, their areas, severally, and their popula-
tions in 1888

:

states.

Amazonas
Para
Maranhao
Piauhv
Cear4".
Rio Graude-do-Norte
Parahyba
Peruambuco
AlagOas
Sergipe
Bahia
Espirito Santo
Rio de Janeiro
Munioiiio Neutro (City of
Rio)

Santa Catharina
Rio Graude-do-Sul
Minas Geraes
Matto Grosso
•Goyaz
Parana
San Paulo

Total 3,209,878

Area:
English
sq. mile.

732,

«3,
177,

lll'i

•111,

,460

,S53

114,

17,

26,

r.r.i

,312

,631

91,:

fSi.

112,

IliU

,Tn,s

,'4il

153

330

Popula-
tion, 1888.

80,654
407,350
4.SS,44;j

2i;''.,'.i:B

'.1.52,62.5

:ll),S,.S:)2

•l',>6,618

1,110,.S31

lo;l,371

2:!2,C40

1,,VI,(),S'.I

121,.562

1,104,468

406,9,5S

2:'.(;,:'.I6

.-.r.1,527

?,,(I18,807

7;l,7.50

2I1.7--'l

1.S7,.JIS

l,:*i6,242

14,002,3.35

Density
persq.
m.,1888.

0,11
0.91
2.7
2.2
23.6
13.9
17.0
22,0
20.0
31.0
11.0
7.0

43.7

7.56.0

8.6
6.18
13,58
0.149

77
2.19
12.34

4.36

* Brazil was the last American country to abolish slavery.
The number of slaves had greatly decreased since the year
1850, when they were estimated at 2,500,000. On March :iO, is.'<7,

the official return gave the nnmber of slaves in Brazil as 723,-
419, of the legal value of $4,'«.225.212. On May 13, 1888, the
Crown Princess, as regent, gave the royal assent to a short
measure of two clauses, the first declaring that slavery was
abolished in Brazil from the day of the promulgation of the
law, and the second repealing all former acts on the subject.
Both Chambers refused to consider the claim for compeasa-
uon made by the slaveowners.

The apparent increase in 16 years (from 1872 to
1888), was 41 per cent., or at the average rate ot
2.56 per cent, per year. In 1888 the latest estimated
population of the chief cities other than the capi-
tal was as follows: Bahia, 140,000; Pernambuco,
130,000; Pelotas, 45,000; Belem, 40,000 ; San Paulo,
40,000; Campos, 40,000; Campinas, 35,000; Maran-
hao, 35,000 ; Porto Alegre, 35,000 ; Careteba, 34,000

;

Ouro Preto, 20,000.

In 1888 there were 5,281 miles of railway open,
and 869 miles in course of construction ; also 7,605
miles of telegraph wire, and 1,816 post offices. It is

unequaled for the number and extent of its rivers.
The Amazon, though not the longest, is with its

tributaries, the largest in tlie world.
The public debt of Brazil on Nov. 15, 1889, was

officially reported as foOows:

Foreign Debt $152,097,500 •

Internal Funded Debt 305,766,7;M
Internal Floating Debt 140,794.185

Total $o98,6.5.S415

Later, some additions to the above were made,
and in December, LssO, a further loan of JflOO,000,000
was successfully tioa'i>d.

The Brazilian ariny in 1888 consisted of 13,000
men, on a peace footing, and the navy of 59 vessels,
inclusive of 9 ironclads, 17 gun-boats, and 9 torpedo
boats.
As explanatory and preparatory to the more recent

and most radical changes in the Brazilian govern-
ment we summarize in this connection a few salient
items of the earlier history. The territory was ac-
quired by Portugal early in the sixteenth century,
and resolutely held by her against all claimants.
When the French over-ran Portugal in 1807, the
royal family took refuge in Brazil. In 1815 the
exiled monarch Dom Joao, issued a formal decree
declaring the colony to be a part of "the Kingdom
of Portugal, Brazil, and the Algarves," and thence-
forward assumed the title of "King of Brazil." In
1821 he returned to Portugal leaving his son Dom
Pedro as regent of Brazil. There had been for some
time a tendency toward separation, and in 1822.

when the Portuguese Cortes adopted a resolution
requiring Dom Pedro to return to Lisbon, a crisis

was precipitated, and the Brazilians declared for
independence. Dom Pedro put liimself at the head
of the movement, and summoning a general coun-
cil he was declared by that body to be "Constitu-
tional Emperor and Perpetual Defender of Brazil."
In 1824 a constitution was adopted by the Emperor
and a vote of the people. A year later the inde-
pendence of Brazil was recognizpd by Portugal. In
1.834 a law was passed giving a federal character to
the empire, delegating to tlie provincial assemblies,
both legislative and executive, authority within the
provinces. The presidents, however, were to be ap-
pointed by imperial selection. Theconstitution de-
clared tliat "The Empire of Brazil is the polilioal

association of all Brazilian citizens," and that "the
representatives of the Brazilian nation are the Em-
peror and the Geii(>ral .Vsseinbly."

Among the powers of ihe General Assembly were
these : "To receive the oalli of the Emperor, Prince
Imperial, or Regent, or Council of Regency; on the
death of the Emperor, In tlie event of the throne
becoming vacant, to institute an inquiry into the
administration which has come to an end, and to

reform the aliuses which have creiit in; to select

a new dynasty should the present fail; to make,
interpret, suspend, or abrogate the laws ; to take
measures for the niaintenanee of the Constitution,
and for the general welfare of the nation."
The imperial dynasty continued until Nov.

15,1889, when, with remarkable unanimity by the
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principal citizens in the nationiil capital, a declara-

tion was adopted in favor of a republic, and a pro-

visional government assumed control. The revolu-

tion was sudden and bloodless. The Emperor was
regarded as a very weak personage, but as one
having good intentions, and patriotic purposes to-

ward all the people. He was, therefore, most
kindly treated, and most generous provision was
made for his support. Lest his presence should
open the door for trouble during the reorganization
of the government, he was transferred to his kin-

dred in Portugal.
The preference of the people was for a republic,

formed on the American model, and hence the pro-

visional administration immediately and vigorous-
ly proceeded to formulate a new constitution on
the general plan of that of the United States. The
draft of the new constitution was promulgated
June 23, 1890, under the provisional presidency of

Marshal Deodoro da Fonseca. There was no serious
trouble in the administration—everything went on
as usual ; the imperial officials became republicans

;

most of the ambassadors to foreign courts con-
tinued at their posts; only a few important changes
were made.

The proposed coustitutiou provided for a president and
vlce-presiaeat, elected indirectly through au electoral col-

lege for six years; two legislative chambers—viz, a sen-
ate, elected tJy the State lei;islatures for nine years, and a
chamber of deputies, elected by popular vote for three years

;

a supreme federal tribunal of fifteen judges, appointed tor
"ife, and a federal judicial system: a federal district for the
jatioual capital, like the District of Columbia, but with priv-
ileges of represeutatiou in the two chambers and in the

f
residential election like any State; the transformation of
he old provinces into self-governing States: universal suf-
frage to all (except illiterates, meiulicants, soldiers, rank
and file, and members of religious orders, companies, con-
gregatious or communities who owed obedience to the same
to the prejutiice of their personal liberty); guarantees for
life, propertv, and political rights: res'ponslbility of the
president aud his cabinet before the law; religious freedom
and separation of church and state, obligatory civil marriage,
etc. The President of the federation was declared alone re-

sponsible to the nation, and the ministers were replaced by
secretaries of state answeral)le to the President alone. The
powers of the two chambers were to be purely legislative
and moderating, so that an adverse vote in either house
would not necessarily entail a change of ministry. This
scheme was to be submitted to the constituent assemblv in
November, for which the elections took place In Sei>temi>er,
1890, the supporters of the nrovisloual government obtaining
a large maioritv at the polls. .Vs the result of these elections
it was declared that the adoption of Kepnblican institutions
had been confirmed by the people, and that the Itepublic had
thus been placed upoii a firm basis.
The principal acts of the provisioual government during

the year were of a financial character. On August 2d a decree
was issued establishing a National Mortgage Bank, with a
capital of inii.DUO comas of reis in gold. On the 30th of the
same month the Bank of the I'nited States of Brazil was au-
thorized to issue an additional .^ii.OtMj.tvw mllrels in currency
on a gold basis, it being explained that sy)eculative enter-
prises on foot required this Increase of the ctirrency. On Sep-
tember ;M a decree ^v'as Issued granting a governnient guar-
antee on State loans, an\o\intlng in the aggregate to 50,000,000
mllreis; aud on October :Jrd it was annotinced that, from
November 1.5th, all intport duties were to be paid in gold, a
decision which it was stated would bring eleven millions
sterling annually Into the treasury.
At the meeting of the deputies'to the First National As-

sembly, the proposed Constitution was submitted to a com-
mission composed of one deputy from each State In the
Kepiiblic, and was favorably reported back to the National
Assembly and discussed at great length, luimerous amend-
ments being proposed and adojited or formallv rejected.
The first -:*'ction of the Constitution was adopted about the
middle of January, isiu. The next formal act of the new Repub-
lic was the election of General da Fonseca as first "rresideut of
the I'uited States of Brazil." lie had been identified with all
the important movements of the provisional government
during the whole revolutionary period, and had manifested
not only great sagacitv aud courage, but also sound sense,
moderate temper, and commendable fairness of spirit. He
had met all the trying difiiculties of his chief executive posi-
tion in such a statesmanlHie manuer that this critical period
of transition was passed bv the whole country in entire peace-
iulness. ludeed. as one of the leading journals exi>res3ed it

:

" The whole country seemed to have been during this perloil
a great deVniting school, where the utmost freedom of opinion
and of speech had been permitted to all parties, in all pos-

sible ways, so that no occasion for oomplaint was given tc
any State or person in the Republic." The completed con:'ti-
tution was formally adopted by the Assembly, Feb. 2i, 1S91.
and the United States of Brazil thence for^vard was consti-
tuted a government in law as "ell as i"i fact.
The new flag of the new Republic is of green color with a

large yellow lozenge, in the center of which is a blue spheie:
crossing the sphere is a white ribbon inscribed "Orden e
progresso " in green letters. Twenty white stars. Indicat-
ing the twenty States, are arranged In the form of the
southern constellations, the Cross and the Scorpion, while
another large star is intended to symbolize the capital

—

Rio de Janeiro,

In the autumn of 1891 President Fonseca, aiiirm-
ing his belief that the political condition of

the country required for a temporarj* period
a stronger centralized government, practically as-

sumed a dictatorship and issued a manifesto dis-

solving the Congress which had refused to execute
his wishes.
As had also been the case in the troubles in Chili

and the Argentine Confederacy bad financiering
hadmuch to do with the political disturbances.
The majority in the Brazilian Congress favored an
extension of English loans, which had been stead-
ily opposed by President Fonseca. Exercising his

undoubted constitutional right, he vetoed several
important financial measures of the Congress, and
also laws intended to restrict his own actions
witliin constitutional limits, and then, incensed at

its attempt tooverrule his views, he dispersed the
Congress by force, and seized ui)on tlie reins of
government. Fonseca thus became, to all intents

and purposes, a dictator, though he insisted that

he was warmly attached to the republican form of

government, and that he would call for new elec-

tions of representatives in the national legislature

not later than next .January. He intimates also

that the opposition was engaged in |)lots for a res-

toration of the empire. The great body of tlie

people, however, refused to follow his lead, and
rose against him, compelling him to resign, leaving
the executive government in the hands of Vice-

President Peixotto, who became his constitutional

successor. Peixotto has promulgated a manifesto
which has given great satisfaction, in which he dis-

owns any claim to arbitrary or dictatorial author-

ity, and declares tlial the legal order of affairs is re-

stored. It declares the state of siege raised, and
1 summons the old Congress to reassemble on
' Dec. IS. In his message to Congress, Presi-

: dent Peixotto stated that the Brazilian people
during the events of Nov. 2.3 (tlie date of Fonseca's
resignation and President Peixotto's accession to

the presidency) showed their jealous regard for

the national liberties which were threatened by
Fonseca. It is now the duty of Congress, the Presi-

dent declares, to deal with theexisling commercial
crisis by perfecting a reorganization of the banking
system. He estimates the deficit in the budget of

1890 at 30,000 contos of reis. For the current finan-

cial year tlie deficit would be slight.

BRAZIL, a mining and manufacturing town of

Indiana, county-seat of Clay county, situated about
15 miles east of Terre Haute. It contains extensive

manufactories of pig-iron and numerous mines of

block-coal. There are also manufactories of boil-

ers, terra-cotta, pottery, chairs and fiour.

BR.\ZZA, Pierre Savoronan he, an African ex-

plorer, born at Rome in 1852. He studied at Paris,

entered the French navy in 1870, and served in

Africa on the Gaboon station. In 1876-78 he

made a famous exploration of the Ogoway and of

some of the northern tributaries of the Congo. In

1878 the French government gave him 100,000

francs for exploration of and the promotion of

French interests in the country of the Congo, where
he secured vast grants of land for France »nd
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founded several stations, that called Brazzaville,
being on the northern shore of Stanley Pool. In
1SS3 he returned to extend the territorj- secured to
France, this time -n-itli a government grant of 1,-

275,000 francs, besides stores and provisions of all

kinds; and by the end of 1885 he had established 26
stations, of which Franceville was the chief. The
securing for France of her great dependency in
Africa, lying between the Gaboon and tlie Congo,
is mainly his work ; and of that dejjendency he was
made governor in 1886.
BEEAD. See Baking, Britannica Vol. Ill, pp.

250-58.

BREAD-NUT, tha fruit of the tree- Brosimum
ali.castnim, natural order Vrticacae, a native of
Jamaica, closely allied to the bread-fruit. The
bread-nut tree is dia-cious, with ovate-lanceolate
evergreen leaves, and abounds in a tenacious
gummy milk. Its leaves and young shoots are
eaten by cattle, but deleterious qualities are said
to be developed inthem as they become old. 'The
fruit is a one-seeded drupe, and the kernels, boiled
or roasted, form an agreealjle article of food, and
are eaten instead of bread. Their taste resembles
that of hazel-nuts. Another species, Brosimum
fialactodcndrori, is the cow-tree of South America.
Brosimum auhh'tli of British Guiana and Trinidad
yields heartwood of a deep mottled brown, hence
called letterwood, snakewood, or leopardwood. It

is chiefly used for veneering.
BREAKING BULK, in Scots law, signifies mak-

ing use of an article supplied in bulk, or in quan-
tity, by which act one is said to break bulk, and
is in consequence prevented from afterwards ob-
jecting to it, and returning it to the seller.

BREAKING TNCLOSURES, the technical name
of an old statutory offense in Scotland, which con-
sisted of injuring plantations or breaking their
inclosures. Special punishments were provided for

the purpose of favoring planting and inclosing, in

the 17th century. The offense would now be termed
malicious mischief.
BREAM, a popular name ajiplied to three very

different kinds of fish, but especially to the fresh-
water bream {Ahramiif hrama), a common little

European fish, nearly allied to the bleak. It has
an elongated, laterally compressed body, a short
blunt snout, and long anal fins. The color varies
from silver gray to brown. It may measure over a
foot, and usually weighs between two and four
pounds, though often more. It is little valued for

food. The white bream {Ahramis blicca) is another
European species, much like the preceding. Quite
distinct from these is the large family of sea-breams
or S]Mrid:c, represented in England by the species
Spams, Paiirns, Pagcllus, and Caitthanm, and in the
United States by Lar/odon rhomhnidrs tlie sailor's-

ehoice,and Diplodus hoUn-ooki, the pinfish. The term
bream is also applied to Brama rriii, a widely dis-

tributed fish of the mackerel family.
BREASTPLATE, also called hrc'ast-plati- of judg-

ment, an ornament worn by the Jewish high-priest.
See Britannica, YoL X, p. 138.

BREASTPLATE, in ancient armor, a plate of
iron, steel, or other metal, so fastened as to protect
I he chest of tlie wearer. It was not commonly used
until the early part of the Kit li century, when armor
for the liml)s \Aas being aband.med.
BRECCIA, in geology, a term adopted from the

Italian to des gnate a conglomerate in which the
fragments are angular instead of being rounded.
See Britannica A'oi. X. p. 2!7. Tiic term is most
commonly applii' 1 to niassi'S composed nt'such frag-
ments as have bi'cf me cemented together belnre
being rounded by friction. Bones and fragments of

bones cemented" together by calcareous inatter

often occur upon the floors of caves in limestone;
these accumulations are termed lioin-breccia.

BRECKENRIDGE, an important mining town of
Colorado, county-seat of Summit county, situated
on Blue River, on the western slope of the Rocky
Mountains, about 20 miles northeast of Leadville.
Its history is coincident with that of the latter city.
The surrounding country was one of the rich and
populous i)lacer-mining diggings of 18.59-60; it is

now a leading producer of silver, copper, and lead,
as well as gold, and contains numerous smelters,
mills, and sampling works.
BRECKENRIDGE, John, clergyman, born at

Cabell's Dale, Lexington, Ky., July 4, 1797, died
there Aug. 4, 1841. He was a graduate of Princeton,
was licensed to preach (1822J, was chaplain to Con-
gress ( 1822-23), and pastor of a church in Lexing-
ton ,1823-27;, when he began the publication of a
religious newspaper called the "Western Luminary."
In 1831 he was appointed secretary and general
agent of the board of education of the Presbyterian
church, and five years later he was called to the
chair of theology at Princeton. He engaged in a
printed controversy with Archbishop Hughes on
the question " Is the Roman Catholic Religion in
any or in all its Principles or Doctrines inimical to
Civil or Religious Liberty ?" Mr. Breckenridge
was a keen debater and engaged in the controver-
sies of the Presbyterian church. He upheld old-
school doctrine, and was the author of numerous
polemical writings. Excessive work caused his death
just after he was called to be president of Ogle-
thorpe University, in Georgia.
BRECKENRIDGE, John Cabell, vice-president

of the United States, born near Lexington, Ky.. Jan.
21, 1821, died in Lexington, May 17, 1870. His grand-
father was a United States Senator and attorney-
general. He was educated at Center College. Dan-
ville, and at the Transylvania Institute, and then
practiced law in Lexington. He served in the Mex-
ican war, and on his return was sent to the legisla-

ture and to Congress, 1851-53. He was elected to
the vice-presidency when Mr. Buchanan became
president. At the conclusion of his term of office

he was nominated (1860), for the presidency by the
Southern delegates to the Dem<XTatic convention;
Northern delegates at the same time nominating
Stephen A. Douglass. Mr. Lincoln was elected,
receiving 180 votes in the electoral college against
72 in favor of Breckenridge. In 1861 he became
U. S. Senator and defended the Confederate cause
in that official body. He joined the rebel troops in

the same year, and was expelled from Congress. He
was at the battles of Shiloh, Baton Rouge, Murfrees-
boro, Chickamauga, Chattanooga, Cold Harbor, and
in other engagements. In 1865 he was Confederate
Secretary of War. At the close of the war he
escaped to Florida Keys, thence to Cuba and to
Europe. Returning in 1868, he devoted himself to

his profession. He was the youngest man ever
elected to the office of vice-president, being at that
time 35 years old.

BREC'KENRIDGE, Robert Jefpkrsox. clergy-

man, bo.ii in Cabell's Dale, Ky., March 8, 180ti. died
in Danville, Ky., Dec. 27, 1871. He studied at Prince-

ton, Yal(>, and Union Colleges, and graduated at the
latter in 1819. He read law, and practiced in his

native State for eight years. Four vears he sat in

the legislature, tlien he abandoned politics, and
began a private study of theology. His tirst pastor-

ate was at the Second Presbyterian church in Balti-

more, where he remained 13 years. lie liecame pres-

ident of Jefferson ('ollege. Pa. (1.^45): then was
chosen (I.S47) superintendent of public instruction

for Kentucky, whitlier lie had removed in the same
year. The new theological seminary of Danville
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called him to the chair of didactic and ijolemic
theology, and here he remained till his death. He
was an eminent theological disputant, and in poli-

tics was anti-slavery and intensely loyal.

BRECKNOCK, or Bkecox, the capital of Breck-
nockshire, South Wales, situated in an open valley
in the middle of the county, at the confluence of

the Usk and Honddu, 183 miles northlN-est of Lon-
don by rail. It lies in the midst of fine mountain
scenery, the triple-peaked Brecon Beacons (2,910

feet) rising to the south. The town was founded by
Bernard de Newmarch, who built a castle here in

1094. Flannels, coarse woolens, and hats are manu-
factured. Population, 6,247.

BREDERODE, Henry, Count of (1531-68), born
in Brussels, December, 1531. He was a leader of the
disaffected nobility in the struggle against Spain.
He drew up the " (Compromise " of 1566, and headed
the deputation to which the name Gueux was first

applied. He was active in organizing the fraternity,

but the failure of an attempt in the following year
to raise an armed revolt in Amsterdam obliged him
to flee to Germany, where he died at Recklinghau-
sen, Aug. 24, 1568.

BREE, Matthias Ignatius Van, a Flemish
painter, was born at Antwerp in 1773, died Dec. 15,

1839. In 1797 his Death of Caio gained for him the
Pric de Rome, which entitled him to study in Italy.

On his return to Antwerp in 1804, he became direc-

tor of the Academy of Fine Arts. His chief works
are the Entrance of Napoleon Into Antntrp, the Death
of Rubens, in the Antwerp Museum, and Patriotism

of the Burgomaster at the Sieije of Leijden, 1576, in
the town-house of Leyden.

BREEDfi, a river of South Africa in Cape Colony,
rising in the Warm-Bokkerveld,and flowing south-
eastward into the sea at Port Beaufort, about 60
miles northeast of Cape Agulhas. It is one of the
largest rivers of the colony, but its navigation is

impeded l)y a bar at its moutli.
BREIDI, Alfred Edmund, naturalist, born at

Renthendorf, in Thuringia, Feb. 2, 1829, died there
Xov. 11, 1884. He was son of tlic pastor tliere.

Christian Ludwig Brehm (1787-1864), a noted or-

nithologist. After five years of travel in Africa,
Brehm went to Jena and Vienna to study natural
science, and subsequently traveled in Spain, Nor-
way, Lapland, Siberia, and Turkistan. In 1863 he
became keeper of the Hamburg Zoological Garden,
and in 1867 founded the Berlin Aquarium. His
greatest work is the Jllustriertes Thicrleben (2d
edition. 10 volumes, 187(5-79).

BREISACH, Alt, a town of Baden, situated on
an isolated basalt liill(804 feet) on the right side of
the Rhine, 14 miles west of Freiburg. The Mons Bri'
fiacus of C;csar, it was taken by Ariovistus when he
invaded Gaul ; being regarded as the key to the
west of Germany, it figured proniinently in the
wars of tlio 17th and 18th centuries. The minster
is a 13th century structure, with several old monu-
ments. Population, 3,10().

BREISGAX, a German district which in the mid-
dle ages extended along the right bank of the
Rhine, from the episcopal territory of Strasburg to
Basel, embracing Freiburg and the southern Black
Forest. Since 1810 it has been part of Baden.
BREITENFELD, a village of Saxony, five miles

north of Leipzig, remarkable for three battles
fouglit in its nelghliorhood. In the first, fought on
the 17th of September (old style, 7th), 1631,Gustavus
Adolphus inflicted a decisive defeat upon the im-
perialists under Tilly, who, as well as his generals,
Pappenheim and Fiirstenberg, was wounded. The
second battle was also a victory of the Swedes
under Torstenson, over the imperial forces under
the Arch-duke Leopold and Piccolomini, Nov. 2d

(old style, Oct. 23d), 1642. The third battle was one
act of the great "Battle of the Nations" at Leipzig,
Oct. 16, 1813.

BREMEN, one of the Free Cities of the German
Empire, located on both sides of the Weser. Area
99 sq. miles, population (in 1885) 166,392. For early
history, map and constitution, see Britannica, Vol.
Ill, pp. 255-56.

The constitution was proclaimed March 5, 1849,
revised in 1854, 1875, 1878 and 1S79. It is governed
bj' a senate of 16 members, forming the executive,
and a representative Convent of Burgesses ("Bur-
gesschaft") of 150 members, returned by a vote
of the citizens. The citizens who have studied
at a university return 14 members ; the merchants,
42 members ; the mechanics and manufacturers,
22 members; and the other taxpaying inhabi-
tants of the Free City the rest, the Convent
and Senate elect the 16 members of the Senate,
10 of whom at least must be lawyers. Two burg-
omasters, the first elected for four years, and the
second for the same period, direct the aS'airs of
the Senate, through a ministry divided into twelve
departments. All the ministers are senators.
Bremen, with Bremerhaven, is one of the chief

outlets of German emigration. The following table
shows tlie emigration statistics of the years 188(>-88

:

18S6, 70,809; 1887, 99,476; 1888, 95,270. Public reve-
nue in 1888, .$3,174,320; expenditure, $3,214,680; im-
ports, $128,172,930; exports, $123,765,8 5.

BRENDAN, Sai.nt, of Clonfert, an Irish abbot, born
at Traloe in 484, died in 577. He studied under St.
Jarlath of Tuam, and was ordained by Bishon Ere.
His name is memorable chiefly for his voyages in
search of " the mysterious land far from human
ken." After seven years' fruitless wandering ha
returned, but once more, in a ship of wood instead
of hides, set sail with sixty friends, and at length
after many wanderings reached "that paradise
amid the waves of the sea." Brendan founded a
monaster}' at what is now Clonfert. His festival
is on the 16th of May. The Xnti/jation of St.
Brendan was a very popular book in W 'stern
Europe as early as the 11th century ; but the two
voyages were compressed into one, and many other
adventures , added. In maps before Columbus's
day, " St. Brendan's country" is placed to the south
of the island of Antilia and west of tlie Cape Verde
Islands.

BRENIIAM, a thri\-ing town of Tuxas, county-
seat of Washington county. It is situated in a fer-

tile cotton and grain region, about a hundred miles
east of Austin. It contains manufactori s of iron,
carriages, and lumber, and is an important center
for the shipment of cotton.
BRENTA, a river of North Italy, issuing from a

small lake in tlio Tyrol, and flowing 120 miles soutli-

ward and eastward through the Venetia i territory,
till it falls into tlie Gulf of Venice at tlie liaven of
Brondulo. The old bed of the rivor was made use of

as a canal, which forms the cliief comniunication
by water between Venice and Padua, wliile the
Brenta is but little used for navigation.
BRENT.VNO, Lu.io, political economist, born at

AschafTonburg, in Bavaria, Dec. 18, 1844. He
studied at DulJin, and at four German Univer-
sities, and after attaining a post in tlie royal sta-

tistical seminary in Berlin went to England to
study the condition of the working classes, espe-
cially trades associations and unions. The result
of liis observation was his work On tlie History and
Development of English Guilds (London 1870) ; Die
Arheitergilden der Gegenwart (two volumes, Leipzig,
1871-72). He became professor of political economy
at Breslau, and in 1882 at Strasburg. He has writ-
ten works on wages (1877), labor in relation to land
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(1877), and compulsory insurance for workmen
(1881), on the English Chartists, on the Chris-
tian Socialist movement in England (2d edi-

tion Leipzig (1883), and numerous political pam-
phlets.

BRENT-GOOSE, or Brent Barnacle {Bernicula
brenta), a species of wild goose, inhabiting most of
the northern hemisphere. It is smaller than most
geese, and has the head, neck, long wing-feathers,
and tail black, the belly white, the rest slaty gray.
It breeds in the far north, coming south in
winter in great numbers. It lives on marine plants
and small animals. There are twelve other species.
See Britannica, Vol. X, p. 778.

BRENTWOOD, a market town in Essex, Eng-
land, 10 miles southwest of Chelmsford by rail.

It has a richly endowed grammar school, founded
by Sir Anthony Browne, chief-justice of England,
in 1567. There are remains of an old chapel, dedi-
cated in 1221 to St. Thomas a, Becket. Population,
4,653.

BRENZ, JoHANN, the Reformer of Wiirtemberg,
born at Weil, in Swabia, June 24, 1499, died at
Stuttgart, Sept. 11, 1570. He went in his 1.3th year
to study at Heidelberg, where in 1518 he became
one of Luther's zealous adherents, and after his ap-
pointment as a preacher in the imperial free city
of Hall, in Swabia (1522), he openly attached him-
self to the Reformation. He was at the Marburg
Disputation in 1529, and the Diet of Augsburg in

153(), and in 1536 was summoned by Duke Ulrich to
Wiirtemberg to lead the Reformation there. For
his oppostion to the interim of Charles Y he was
forced to flee to Stuttgart, whore in 1.553 he became
"propst" (or superintendent). Brenz was co-
author of the Wiirtemberg Confession of Faith,
and his Catechism (1-551) has held the next place
to that of Luther in Protestant Germany.
BRESSAY, one of the Shetland Isles, separated

from Lerwick by Bressay Sound. It is six miles
long, one to three miles in breadth, and IOJ4
square miles in area. Flag and rooting stones are
quarried for exportation Population 847, chiefly
fishermen. Bressay Sound is one of the finest nat-
ural harbors in the world, and is a rendezvous for

herring-boats, and for whalers and other vessels
proceeding north.
BRETIGNY, a village in the French department

of Eure-et-Loir,20miles south of Paris by rail. Here,
in 1360, Edward III concluded a peace with France,
by which John II of France was released from his
captivity in England on agreeing to pay three mil-
lion crowns for his ransom, while England re-

nounced her claims to Normandy, Anjou, Maine,
and Touraine, and was confirmed in possession of

Gascony, Guienne, and several other parts of

France, recently acquired by conquest.

BRETON, Jules Adolphe, born in 1827, and edu-
cated at St. Omer and at Douai. He received his
instruction in art under Felix Devigne at Ghent,
and in DniUing's nkilrr at Paris. The subjects of
his earlier pictures are taken from the French Rev-
olutionary period, l)ut ho soon turned to scenes
from peasant life,whicli he had treated with an ad-
mirable union of style with realism. In 1853 he ex-
hibited Le Ketniir des Moisxoiinnirs, and in 1855 his

celebrated Les Olaneuscs. He is represented in the
Luxembourg by La ShiMiclion dt's Bh's (1857)

;

Lr Rappel dcs (!lanev»CR, (1850), and Le Soir
(1861). Breton is also known as a poet. His
lirother, Emile-Ad(51aid is also a noted landscape
l>ainter.

BR1<;T0N DE LOS HERREROS, Don- :MANrEL,
Spanish dramatist, born at Quel, in the province of

Logrono, in 1796, died at Madrid, Nov. 13. 1873.

He served as a volimteer in the army frum 1814 to

1822, and subsequently held several government
oflices for short periods. His poems till 5 volumes
(Madrid 1850--52), and he brought out upwards of
150 plays, partly original, partly adaptations from
the older Spanish classics, and partly translations
from the Italian and French, most of which have
been highly popular. See Britannica, Vol. XXII,
p. 361.

'

BRETSCHNEIDER, Heinrrh Gottfkiedsox,
vox, a satirist of unsettled life and eccentric habits.
born at Oera, Germany, in 1739, died in 1810. From
the Moravian Institute atElbersdorf Bretschneider
passed to the Gymnasium at Gera. and at seventeen
entered the army. In 1778 he became librarian to
the L^niversity of Ofen (Buda). and in 1782 Joseph
II gave him a government appointment. Of his

numerous works, including plays and poems, the
chief are his satires. Almanack der Heiligen auf
(1778) and Weillcr's Leben und Silten (1793).

BRETTEN, a town of Baden, the birthplace of

Melanchthon, 16 miles northeast of Karlsruhe by
rail. The house in which the Reformer was born
belongs now to a foundation bearing his name for

the support of poor students, established in 1861.

A monument was erected in 1867. Population,
3,932.

BRETTS AND SCOTS, the L.a.ws of the: the
name given in the 13th century to a code of laws in

use among the Celtic tribes in Scotland. In the
year 1305 an ordinance of Edward I of England,
who appeared then to have reduced all Scotland to
his subjection, decreed "that the usage of the Scots
and the Bretts be abolished, and no more used." It

is unknown how far this prohibition took effect.

Of the code which it prescribed only a fragment
has been preserved. It was printed by Sir John
Skene, in his lie'jiam Majcstniem (1609} ; and by
Thomas Thomson and Cosmo Innes, in the Ach ot

the Parlimnenfs of Scotland, volume 1 (1844), where
the laws are given in three languages— Latin,
French and English. The French version, which is

the oldest, is printed from a manuscript of about
1270, formerly in the public library at Berne, in

Switzerland, now in the Register House at Edin-
burgh. The fragment of the "laws of the Bretts
and Scots" thus published is of much the same na-
ture as the ancient laws of the Anglo-Saxons, the
Welsh, the Irish, and other nations of Western
Europe.

BRETWALDA. a title of supremacy among the
early Anglo-Saxon kings, the exact signification

and history of which are highly uncertain. The
Anglo-Saxon Chronicle says of Egbert, "and ho was
the' eighth king that was Bretnakla; " and the word
only occurs elsewhere in an English and Latin
charter of Athelstan in 934, in which that king is

styled " King of the Anglo-Saxons and lin/laeniealda

of all the island."

BREV.VRD, Epiieaim, patriot, born about 1750,

died in Charlotte, N. C., about 1783. He was a
Princeton graduate, studied medicine and practiced
in Charlotte. He was secretary of the noted Jleck-

ienburg convention (May 31, 1775), at which he
drew up a " declaration " which preceded the formal
Declaration of Independence by a year. With six

brothers Dr. Brevard entered tlie Continental ser-

vice, but it was his misfortune to be captured and
kept in prison till the ills he there suffered caused
his death soon after he was liberated. He was a
man of many accomplishments, and very influential

in promoting the cause of Independence.
BPEYE, a note in music. The name was orig-

inally applied to the shortest of the three notes

used in early music. '.ut in modern notation it is

appropriated to the longest note us>^'^, having
double the duration of a semi-breve. It occurs but
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seldom except in cluirch music, modern music being
divided into bars, which usually fall short of it in

length.
BREVE, or Brieve : in Scots law, a writ issuing

from chancery, in the name of the crown, to a judge
ordering him to try by jury the points or questions
stated in the breve. In ancient times these writs
appear to have been the foundation of almost all

civil actions in Scotland; but latterly they have
been much less used.
BREVET, in the British and American armies, a

commission to an ofKcer wliich promotes him to a
higher rank irrespective of there beingany vacancy
in its established number. In the British army this

promotion carries with it the higher rate of pay,
Ijut is neither purchasable nor salable. It has
never been given to officers below the rank of cap-
tain, and is now only conferred for distinguished
service. The holder retains his place and rank in

his regiment if it is alone, but if acting with other
troops he will take command of the whole force,

provided that he is senior by brevet to the other
officers. In the United States army, brevet rank
extends from first-lieutenant to lieutenant-general

;

does not entitle the holder to the higher rate of pay,
and gives no advanced command except by special
assignment of the President. Brevets are conferred
by and with the consent of the Senate for " gallant
actions and meritorious services."

BREVIPENNK8 (Latin, "short-winged"). a name
applied by Cuvier to the first family of (rraUn:, com-
prising tlic ostrich, rliea, emu, etc., in which the
wings are rudimentary, and not used in flight.

The term is no longer in use.

BREVOOKT, .Tames C.vrson, born in New York,
city, July 10, 1818, died in Brooklyn, X. Y., Dec. 7,

1887. He was educated in France, returned to the
United States, and in 1838 accompanied Washington
Irving as secretary when he went as minister to
Spain. He traveled much in Europe. He came to
reside in Brooklyn, where he held several offices.

He was ma(i(> i)rosid(>nt of the Long Island Histori-

cal Society, regent of the University of Xcw York,
superintendent of the Astor Library for two years,
and member of various historical, scientific, literary
and geographical societies. He made valuable col-

lections of l)ooks, manuscripts, medals, coins, and
entomological and ichthyological specimens, whicli

were given to public institutions where they would
be preserved for reference.
BREWER, .b.iix SuERKEN (1810-79), born at

Norwich, England, in ISIO; graduated with classical

honors at Queen's College, Oxford, in 1833, took
orders, and was appointed professor of English in

King's College, London, in 1841. For nearly twenty
years he labored in the Record Office editing tlie

Mo)iiniii-iita Fraiirisrana (1858) ; the Ojiiis Tirliiim and
Oims Minns of Hor/i'i- Bacon (1859) ; volumes I-III of

The ll'i/ri-.'* of Giraldits Cambrengis OSOl) ; the C'«/('»i-

duc o/ (Ac Crt)T»' i^opo's (1861), with the aid of Mr.
Bullen ; and volumes I-IV of the Calendar of Letters

and Papers, Foreign and Domestic, of the Reign of
Henry VIII (1862-72). As an editor Brewer pos-
sessed patient industry and a rare sense of order,

besides sound judgment and extensive knowledge.
He was elected Honorary Fellow of Queen's College
in 1870, and in 1877 was presented to the living

of Topplefield, in Essex, where he died Feb. 16,

1879.

BREWING STATISTICS. For the general sub-
ject of brewing and for numerous statistics relating
to various countries. See Britanniea, Vol. IV, pp.
264-75. The following statistics showing the num-
ber of barrels of beer produced in the several States
and Territories for the calendar years ending Dec.
31, 1889, and Dec. 31, 1890, were compiled by the

T'nited States Internal Revenue Bureau for the
" Western Brewer "

:

1889.

Alabama •. 27,447
California 749,021
Colorado 175,925
Connecticut 386,643
Georgia 27,815
Illinois :.129,97S
Indiana 488,298
Iowa 89,141
Kansas 4,440
Kentucky 301,931
Louisiana 172,552
Mainland 676,907
Jlassachusetts 971,265
Michigan

, 533,522
Minnesota 318,288
Jfissouri 1,751,928
Montana 70,192
Nebraska . 164,141
New Hampshire 374,462
New Jersey 1,453,178
New Mexico 6,452
New York 8.333.407
Ohio 2,232,057
Oregon 140,054
Pennsylvania 3,533,864
South Carolina.
Tennessee
Texas
Virgrinia
West Virginia.

9,357
57,048
61,283
48,070
112,766

Wisconsin 1,909,8

Total barrels 26,211,320

1890.

38,55S
761,536
304,863
314,512
46,800

2,504,807
557,469
102,173

2,110
348,396
218,375
703,836
968,042
586,723
856,116

2,034,761
81.917

164,343
370,856

1,586,266
7,520

8,910,674
2,568,841
202,926

3,016,657
8,880

80,134
82,086
56 "SO
128.97S

2,31331

29,328,536-

The net increase tor 1890 over 1889 is 3,117.216 barrels. The
list ot States is given as constituted for purposes of collec-
tion bv the Internal Revenue Bureau in 1887. California's
return includes .S'evada; (.'olorado includes Wyoming; Con-
necticut includes lihode Isliuul ; Louisiana includes Missis-
sippi: Maryhuid includes Delaware, the District of C^olumbia.
and two counties of Vir.;inia; ^[ontana includes Idaho and
Utah; Nebraska includes the Dakoiius; New Hampshire in-

cludes Maine and Vermont; New Mexico includes Arizona;
Oregon includes Washington and Alaska.
The monthly sales for 1890 range from the lowest, 1,632,571

barrels in January, to the highest, 3,30-1,895 barrels in July.

BREWSTER, Benj.vmix Harris, jurist, born iu

Salem county, N. .1., Oct. 13, 1816, died in Rhila-

delphia. Pa., April 4, 1888. He was a graduate of

Princeton in 1834, and was admitted to the Phila-

delphia bar in 1838; was Indian commissioner in

1840, attorney-general of Pennsylvania in 1867-69,

and of the United States under President Arthur,
1881-85. He prosecuted the famous Star Route
trials.

BREAVSTER, James, born in Preston, Conn., Aug.
6, 1788, died in New Haven, Nov. 22, 1866. He was
a descendant of Elder Brewster. Thrown on liis

own resources at an early age he learned the trade

of carriage building, and eventually employed a

large force of men, in wliose welfare he took a phi-

lanthropic interest. He was president of the New
Haven and Hartford Railroad Company, giving up
his l)usincss for four y(>ars that he miglit attend to

the building of the'roiid (l.S.M-38), and assuming
large financial responsibility in its interest.

BREWSTER. William, pUgrim in the Mayflower,
born in Nottingham county, England, about 1560,

died in Plymouth, Mass., .•\pril 10, 1644. Authorities

differ as to the exact dates. He was of good family,

and after studying at Cambridge entered the ser-

vice of William Davison, ambassador, and after-

wards secretary of state to Ciueen Elizabeth, with
whom he visited the Netherlands. Subsequently
returning to Scrooby, he held the honorable and
important office of postmaster. He had become a

"Separatist" and as this sect was the object of

persecution he made two attempts to emigrate to

Amsterdam. The firs! effort ended in arrest and
imprisonment, as the skipper of the vessel betrayed

him and his companions ; the second att.empt was
successful. He was obliged to teach English on
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arriving at Amsterdam in order to support him-
self. Here he set up a printing press and ])ublished
religious booivs, which were prohibited in England.
Sir Edward Sandys, treasurer of -the Virginia
Company, secured for him a grant of land in North
America ; and Elder Brewster, with a company of

one hundred pilgrims, set sail in the Mayflower and
landed where Plymouth, Mass., is now located, Dec.
21, 1620. Brewster was made ruling elder of the
church and teacher in the colony. All the hard-
ships were patiently borne by him. He left four
sons and a daughter, and their descendants are
among the highly esteemed families of New England.
BRIANCHON, Charles Jilien, French mathe-

matician, born at Sevres in 1785, died in 1865. He
contributed some important papers to French
mathematical journals; but is best known by a
theorem (see Britannica, Vol. X,p. 397), the correla-
tive of Pascal's, which he published in 1806.

BRIARE. a town in the French department of
Loiret, on the Loire, 102 miles southeast of Paris
by rail. The Canal-de-Briare (35 miles lon^), which
unites the Loire and the Seine, was the farst con-
structed in France (1642). Population, 5,034.

BRIAR-ROOT, a fine hard wood obtained from
the roots of a species of very large heath (Erica
ar6o/ya), which grows in the Pyrenees, in Corsica,
and in Algeria. The name is a corruption of the
French 6r!/;/t're C' heath "), and has nothing to do
with briar. See Britannica, Vol. XIX, p. 112.

BRIBERY. See Britannica, Vol. IV, pp. 278-89.

The Constitution of the United States numbers brib-

ery among the crimes for which the President and
other civil officers may be impeached. In the
several States the definition a.id punishment of

bribery are generally fixed by statute.
BRICE, Saint, Bishop of Tours, commemorated as

a confessor in the beginning of the fifth century.
St. Brice's Day, in 1002 (in the reign of Ethelred
II), is notorious in old English history for a great
massacre of the Danes. It was believed that it

was a concerted attempt to exterminate all the

Danes in England ; but, failing of its bloody jmr-
pose. it led to reprisals by the Danish king Sweyn.
BRICK. See Britannica, Vol. IV, pp. 279-284.
BRIDEWELL, a well between Fleet Street and

the Thames, London, dedicated to St. Bride, which
has given its name to a palace, parish, house of
correction, hospital and an industrial school.
BRIDGEPORT, a city and seaport, one of the

capitals of Fairfield county. Conn., situated on
Long Island Sound, 58 miles northeast of New
York,on the New York, New Haven & Hartford Rail-
road, at the southern terminus of the Housatonic
and Naugatuck Railroads. It has a safe harbor,
which is accessible for small vessels at all seasons
of the year, and has a regular passenger steamboat
service to New York. Bridgeport is distinguished
for its manufactories of sewing machines, metallic
cartridges, carpets, malleable iron, copper, cold-
rolled steel-plates, steam engines, etc. The streets
are well paved, handsomely shaded and lighted
with gas and electricity. Horse-cars traverse all

parts of the city. It has an efficient police force
and fire department and an abundant w^ater sup-
ply. A new court-house and a United States
building for post-office and custom-house have
recently been completed. It has a city high
school, systems of public schools, several private
schools, a public library of 18,000 volumes, and a
number of charitable institutions. The city has
four handsome parks Population in 1870,18,969;
in 1880,27,643; in 1S90, 43,856. See Britannica, Vol.
IV, p. 284.

BRIDGEPORT, a village of Ohio, is situated on
the Ohio River, opposite Wheeling. It contains
important manufactories of iron, glass, stoves, ma-
chinery, barrels and lumber. In the vicinity are
extensive coal mines.
BRIDGEPORT, a beautiful town of Pennsylva-

nia, situated on the Schuylkill River, opposite Nor-
ristown. It contains manufactories of paper,
woolens and iron, and in the neighborhood are nu-
merous lime-kilns.

BRIDGES. For an elaborate illustrated article

on bridges, with an extended discussion of the ten-

sile strength of materials, architectural finish, and
practical construction of various kinds of bridges,

see Britannica, Vol. IV, pp. 284-341. The following
is an alphabetical list of the principal bridges
throughout the world, with descriptive notes of

those which are most recent

:

Aeen—Stone; length, 352 feet; arch, segment.
Albany—(over the Hudson)—Stone; length, 1,740 feet.

Alcantra—.Stone; length. 613 feet: semi-circular arch.
Alma—Stone; length, 462 feet ; elliptical arch.
Almaraz—Stone; length, 530 feet ; semi-circular arch.
Arthur Kill—Staten Island, N. Y. See descriptive notes be-
low.

Arcueull Aqueduct—Stone; length, 1,279 feet; semi-circular
arch.

Aricia Viaduct—Stone; length, 885 feet; semi-circular arch.
Athlone—Wrought iron: length, 564 feet; truss.
Avignon-Length, 1,710 feet.

Avon Viaduct—.Stone; length, 725 feet; elliptical arch.
Bailajoz-Length, 1,874 feet.

Ballochmyle Viaduct—.Stone; length, 645 feet; semi-circular
arch.

Barentiu Viaduct—Stone; length, 1,5)5 feet; semi-circular
arch.

Barnes—Cast iron; lcnfi:th, 380 feet ; arch, segment.
Bassano—Timber; length, 209 feet ; truss.
Beaugency Viaduct—Stone; length. '.Ml feet; semi-circular
arch.

Belfast—Length, 2,500 feet.
Bellocour-Stone; length, 417 feet; elliptical arch.
Borgehette—Stone; length. 280 feet; semi-circular arch.
Ik-rhe-Stone ; length. 4ori feet ; arch, segment.
Bcwdlev—Stone; length, 187 feet; arch, segment.
Bidefor'd —Stone ; length, 720 feet; ogival.
Bictighcira Viaduct—Stone: length, 9:W feet; semi-circular
arch.

Btrkwood Burn-Stone; length. 98 feet; seml-clrenlar arch.
Hiscari Aqueduct—Stone; length, 1,222 feet; oglvai.

Bismarck (over Missouri River).—See notes below.
Blackfrlars—Stone; length, 995 feet; elliptical arch.
Bombay—(Madras) ; length, 3,730 feet.
Boston—Length, 3,4^^ feet.
Bourbon—Wrought iron ; length, 2.50 feet; suspended.
Boyue—Wrought iron; length, 1,700 feet; lattice; cost, $700,-

000.
Brighton Viaduct^Brick ; length, 960 feet ; semi-circular arch.
Bristol—Stone; length, 135 feet: ogival.
Britannia—Wrought iron; length, 1.488 feet; tubtriar; cost,

$3,0«),325.
Brooklyn—(East River). See notes below.
Gabriel—Stone; length. 304 feet: semi-circular arch.
Carpentras Aqueduct—Stone; length, 2,558 feet; semi-circu-

lar arch.
Caserta Aqueduct—Stone; length, 1,687 feet; seml-circular
arch.

Chalons—Stone; length, 328 feet; semi-circular arch.
Chaumont Viaduct—length, I,968feet; semi-circular arch.
Chavanes—Stone ; length, 420 feet ; elliptical arch.
Chelsea—Length, 700 feet ; suspension.
Chepstow—Cast and wrought iron : length, 628 feet; tubular.
Chirk Aqueduct—Stone: length, 710 feet; semi-circular arch.
Cincinnati and Covington—(over the Ohio); built 1867;

length, 1.067 feet; suspension. See notes below.
Civita Castollani Aqueduct—Stone; length, 820 feet.

Clifton—(over Niagara River); length, i,26Sfeet; suspension.
See notes below.

Coldstream—Stone; length, 355 feet; arch, segment.
Cologne (over the Rhine).— Iron, length, 1.5S! feet; arch.
Congleton Viaduct—Stone: length. 2.S70 feet; arch; segment.
Cruihlin Viaduct—Iron; length, 1,050 feet; truss-gird ; cost.

$195,000.
, . ,

Curtlant Craigs—Stone; length, 180 feet; semi-circular arch.
Danube (near Stadlan. Austria)—Iron ; length. 2.520 feet.

DelaTureViaduct—Stone: length. 8S8 feet: semi-circular arch.
Dean—Stone; length. 4.''>U feet ; arch, segment.
Dee Viaduct (Delaware River, Pa.)—Stone; length, 1,S8S

feet: semi-circular arch.
Delia Trinita—Stone: length, 3.50 feet : elliptical arch.

Dlnan Viaduct—Stone; length. 6.35 feet; semi-circular arch.
Dinting Vale Viaduct—Timber; length, 1,4.52 feet ; arch, seg-

ment.
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Dolhaln Viaduct—Stoue ; length, 7S6 feet; gemi-clrcular arch.

Douro -(Portugan-Irou : length, 115 feet: arch. _

Dubvique (over the Mississipui)—Iron: length l./oS feet.

Duukeld—Stoue ; length, 470 feet; arch segment.

Eauplet—Timber; length, 1,148; segment ribs.

Esterthal Viaduct-Stone; length, 892 feet; elliptical arch.

Emilius-Stone ; length, .550 feet ; semi-circular arch

Florence (over the Arno)—Built loo9; marble; length, o33

feet; elliptical arch.
Forth—Scotland . See notes below. . . ,

Franzdorf Viaduct-Stone; length, 1,916 feet; semi-circular

FrTbmlrg (built 1832)-Wire rope ; length, 870 feet ; suspension

;

cost, $125,000.

Gignac—Stone; length, 412 feet; elliptical arch

Glasgow-Stone; length,m feet; arch, segment
.

GrdaVery Irrigation Aqueduct^Stone; length, 2,3o6 feet; arch

Gol?t'?sThthal Viaduct-Stone; length, 1,900 feet; elliptical

Guetia!—Stone; length, 1,476 feet; semi-circular arch.

Harlem River Aqueduct-Stone; length, 1,450 feet; semi-cir-

Hawksbu'ry ' (New South Wales)-Iron and steel, length,

2,900 feet'; cost, £;KO,000 ; opened May 1, 1S.S9.

Hexham—Stone; length, 524 feet; arch, segment.
Huno-erford-Length, 1,;«0 feet; suspension.

Indr? Viaduct—Stone ; length, 2,463 feet; semi-circular arch.

Invalides (1)—Length, 480 feet; suspension.

Invalldes (2)—Length. 412 teet: suspension.

Invalides (3)—Stone; length, 468 feet : arch, segment.

Jena—Stone: length, 546 feet: arch, segment.

Kelso—Stone ; length, 410 feet ; elliptical arch

Kentucky River—Iron; length, 1,138 feet; cantilever; opened
April 20, 1877. See notes below.

Kieff—Length, 2,562 feet; suspension.

Landore Viaduct—Timber ; length, 1,760 feet; truss; cost,

J113,600. , ,_.,,.
Langon—Wrought iron ; length, 678 feet; girder.

Larbert-Stone ; length. 4:;2 feet ; arch, segment.
Libourne—Stone; length, liOO feet; elliptical arch.

Limerick—Stone; length, 412 feet ; elliptical arch

Lisbon Aqueduct—Stone: length, 3,805 feet: ogival.

Lockwood Viaduct—Stone ; length, 1,428 feet; seml-circular

Loeban Viaduct—Stone; length. 624 feet; semi-circular arch.

London (Thames)—Stone; length, 1,005 feet; elliptical arch;

cost, £1,458,311; opened, WM. ,.„„,. o
Louisville, Ky. (over the Ohio)—Length, o^lO feet. See notes

Lune Aqueduct-stone; length, 420 feet: semt-clrculnr arch.

Maintenon Aqueduct—Stone; length, 16,367 feet; semi-circu-

I A r fl TO \\

Malaunay' Viaduct—stone; length, 500 feet; semi-circular

Mayence (over the Rhine)—Length, 3,;)80; arch, segment.

Memii (built 1819-23)—Length, 1,050 feet; suspension.

Morsev—Stone; length, 147 feet: semi-circular arch.

Mont Louis—Stone ; length, 1,257 feet; elliptical arch.

Montpeller Aqueduct—Stone; length, 3,214; seml-clrculoi

arch.
Muhldorf—Timber; length, 370 feet; truss.

Nabresina-Stone; length, 2,115 feet; semi-clrcular arch.

Namur—Stoue ; length, 450 feet ; arch, segment.
Navilly—Stone; length, 41.6 feet; elliptical arch.

Neuilly (built 1774)—Stone; length, XHo feet; elliptical arch.

Nevers-Cast Iron ; length, 1,066 feet ; arch, segment.

New Westminster—Cast and wrought iron; length, 900 teet;

elliptical arch. , , , .

Newcastle High Level—Cast iron ; length, ,S20 feet.

Niagara (built 1855)-Length, 2,2-20 feet; suspension; cost,

Niagara (188:1)-Iron and steel; length between anchorage

and piers, 9.10 feet: cantilever. See notes below.
Nogent-sur-Marue Viaductr-Stone; length, 2,, 22 feet; semi-

circular arch.
Old London-Stone ; length, 926 teet : arch, segment.
Omaha (over the Missouri)—Length, 2,800 feet. Sec notes

Orb Canal Aqueduct—Stone; length, 648 feet; elliptical arch.

Orense—Stone; length, 1,209 feet; oglval.

Orleans—Stone; length, 1,110 feet: elliptical arch.

Ouse Burn Dean VIaduci>-Tlraber; length, WIG feet; arch, seg-

Oi™!"'alley Viaduct—Brick; length, 1,290 feet; seml-clrcular

Parker'sburg Bridge, W. Va.—Iron; length, 7,046 feet.

Pavia—Stone: length, 620 feet; oglval.

Peacock—Timber; Kngth. 660 feet; lattice.

Perth—Stone: length, 606 fe:.; arch, segment.
Pesth (built 1840-41))—Length, 1,262 feet; suspension.

Po (near Mczzano-Cortz, Italy)—Length, 2,485 feet.

Potomac—Length, 5,300 feet.

Pont de la Concorde—Stone; length, 490 feet; arch, segment.

Pont Neuf—Stone: length, 996 feet.
, _

Pont du Gard Aqueduct^Stone; length, 879 feet; semi-circu-

Ponty Cy's Sylte Aqueduct—Cast iron; length, 1,007 feet; arch

segment. . ,,.„*.. i

Ponte deir Arcate Aqueduct—Stone; length, 060 feet; semi-

circular arch.

Ponte Corvo—Stone; length. 640 feet; serai-cireular arch.
Portage Viaduct—Timber; length, 876 feet.

Poughkeepsie—Iron and steel; length, 6,767 feet; cantilever;
opened, Feb. 1, 1889. See notes below.

Prairie du (ihien ^over Mississippi)—Length, 7,000 feet;
drawbridge. See notes beiow.

Prague—Stone ; length, 820 feet.

Pyrgos Aqueduct—Stone ; length, 723 feet; semi-circular arch.
Quincy (over Mississippi)—Iron; length, 3,200 feet. See
notes below

Ratisbon—Stone: length. 994 feet; semi-circular arch.
Riga-Stone: length, 2,600 feet ; semi-circular arch.
Koanne—Stone: length, 622 feet ; elliptical arch.
Rochester (new)—Cast iron; length, 498 feet ; arch, segment.
Rochester (old)—Stone: length, 560 feet: arch, segment.
Royal Border Bridge (Berwick)—Stone; length, 2,160 feet;
semi-circular arch.

Ribble—Stone : length, 675 feet; elliptical arch.
Roman Aqueduct (near Lyons)—Stone; length, 765 feet;
semi-circular arch,

Saltask—Wrought iron ; length, 2,195 feet; girder.
Saumur—Stone: length, 920 feet; elliptical arch.
Schaflbausen—Timber; length, 376 feet; frame truss.
SchildescheViaduct—Stone; length, 1,230 feet; semi-clrcular
arch.

Schuylkill—Timber ; total length, 1,000 feet ; frame truss. See
notes below.

Schuylkill—Cast iron; length, 1.000 feet; arch. See notes
below.

Sitterbrucke—Iron; length, 3S5 feet; lattice

Solani Aqueduct—Stone; length, 1,0.50 feet; arch, segment.
Southwark—Cast iron; length, 710 feet: arch, segment.
Spoleto—Stone: length, 876 feet; ogival.
St. Angelo—Stoue; length, 520 feet ; semi-circular arch.
St. Anne's—Wrought iron; length, l,;i50 feet ; tubular.
St. Charles (Mo.)—Iron; leugth, 0,536 feet.

St. Esprit—Stone; length, 2,690 feet; arch, segment.
St. Germain Viaduct—Stoue; length, 820 feet; semicircular
arch.

St. Louis (over the Mississippi)—Iron; length, 1,509 feet;

arch.
St. Petersburg—Cast iron; length, 1.090 feet; arch, segment.
Staines—Stoue : length, 410 feet ; arch, segment.
Stockport—Stone; length, 1,792 feet; semicircular arch.
Strasburg—Stone: length, 3.;t90 feet; seml-cIrcular arch.
Sukkur—(over Indus)—Iron; leugth of main span, 820 feet;

cantilever.
Susquehanna—Stone; length, 8,500 feel; seml-cIrcular arch.

See notes below.
Tarascon—Cast Iron; length, 1,.575 feet; arch, segment.
Tarragona ( Roman Aqueduct)—Stone ; leugth, 895 feet ; semi-
circular arch.

Tay (at Iiundee)—Iron; length, 10,612 feet; viaduct; cost,

£.3.50,000: opened May 22,1887.

Toulouse—Stone; length, 1,422 feet; elliptical arch.

Tower (over ThaincB)-Iron; length, 2,6-10 feet; suspension;
to be opened, 1.H93. See notes below.

Tj'ue Viaduct—Stoue: length, 902 feet; semicircular arch.

Union (Tweed) Viaduct—Length, ;i8.5 feet; suspension.
Val lieiioit—stone: leugth, ;166 feet: arch, segment.
Val Fleury Viaduct-Stone; length, 468 feet; seml-circular
arch

.

Vauxhall—Cast Iron; length, 798 feet; arch, segment.
Verona(Coccagllo)—Stone; length. 1,328 feet; oglval.

Victoria (St. Lawrence)—Wrought iron; leugth, 9,437 feet;

tubular.
Vistula River (near DIrschau, Germauy)T-Iron; leugth, 2.(o0

feet
Washington (over Harlem River, New York city)—Iron and
Steel: length, 2,380 feet; arch; opened May 1, 1889. See
notes below. „ , .

Waterloo (London, built 1811-17)—Stone; length, 1,380 feet;

elliptical arch.
, , „,„ , .

Westminster (London, built 17.50)—Stone ; leugth, 1,220 feet;

seml-cIrcular arch.

Notes on the Foregoing List.—With the excep-

tion of the Tower Bridge and Forth Bridge, those

described in the following notes arc all American, a

number of them having been constructed during

the past decade. They are placed in alphabetical

order for the purpose of convenient reference:

Tlir Alhanu Uridgr. 1,710 feet In length, was built over the

Hudson Rver at .\lbiny to conm-ct the New York Central

Railroad with the Harlein, Boston ami Albany roads. It has

altogether 15 spans, and a swing bridge 274 feet long.

The Arthur A^'ii, k drawbridge, was authorized by act of

Congress of June 16. 18-S6. and on June K. 18.^s, was pro-

noiinced In working order. 'Hie Kill Is a tidal
-j
«'. ^^Parat-

ins Staten Island, N. Y., from New Jersey. 1 he length of the

Iridge notluSlnding approaches Is 800 feet. The two shore

spans are each 1.50 feet In length, and are covered by fixed

uusses and two draw spans each 206 and 2(M feet m the clear

The total length of the 'l™w-bridg« is .500 feet and it can be

opened or closed In about two minutes. The total cost of the

bridge was $4.50,000.
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The Bismarck Bridge over the Missouri River, between Bis-

marck and Mandau.North Dakota, forms an integral part of

the Northern Pacific Railroad. The construction ofthe bridge,
which was begun in April, 1881, involved the control and rec-

tification of the river. This consisted in conflnin? the river

to the limit of 1,000 feet between the east shore and the end
of the dike, and the protection of the east shore vrith ripraji,

so as to render it doublv secure from the eroding action of

the water. There were used in the construction of the dike
10,000 tons of grauite boulders for riprap, besides a lar^e
tiuantity of brush and crib logs, and upwards of 28,000 cubic
vards of clay. The bridge proper consists of three through
spans, each measuring 400 feet between centers of end piers,

and two approach spans, each 113 feet. The east end of the
east approach span is supported by a small abutment of gran-
ite masonry founded on the natural ground of the bluff. The
west end of the west approach span is supported by an iron
bent resting on two cushmg cylinders, whicli are supported
bv piles driven into the sand bar. The three long spans are

George S. Morrison was the engineer during construction.
The Brookli/H Bridge, Cff East River Suspension Bridge,

which connects the city of Brooklyn with New York city,

was formallv opened on May 21, 188.3. The designs were com-
pleted by the late John A. lioebling at least ten years before
the work of construction was begun, which occurred Jan. 2,

1-S70, The caisson for the Brooklyn tower was suuk in 1871, and
the caisson for the New York tower was laid the .year follow-
ing. These caissons were sunk by the pneumatic process, and
the compressed air caused many cases of caisson-disease.
The Brooklyn tower, which contains 38,214 cubic yards of
masonry, was completed iu May, 1875, and the New Y'ork
tower, containing 40,945 cubic vards of masonrv, was finished
in July, 1870. The first wire was run out Jlay 29, 1870. The
cable-making commenced Juue 11, 1877. Each cable contains
5,296 parallel galvanized steel oil-coated wires,closely wrapped
in a solid cvliuder 15?^ inches in diameter. The total height
of towers above the nigh-water line is 278 feet. The clear
height of bridge in center of river span above high water is

135 feet. The depth of foundation below high-water mark is

4-J feet for Brooklyn tower, and 78 feet for New York tower.
The length of each land span is 930 feet, and 1,860 feet,

respectively; length of Brooklyn approach, 971 feet; length of
New York approach, 1,562 feet; making the total length of the
bridge 5,989 leet. The length of the suspended structure from
anchorage to anchorage is 3,4.3-1 feet; and its total weight is

6.470 tons. The termini of the bridge are respectively opposite
the Citv Hall, Now York, and at the junction of Sands and
Fulton "streets, Brooklvn. The bridge has a width of 85 feet.

The roadway is divided into a central promenade with a sin-

gle track on either side for rapid transit, and a platform for
passengers, which is in turn flanked by a tramway for wheeled
vehicles. The actual cost of the bridge was nearly ^15.000,000.

Engineer Roobling died June 22, 1869, when his sou, A\ashiug-
ton A. Rocbling, was placed iu charge of the work. The latter

was prostrated early in 1872 by a peculiar form of caisson-dis-
ease, which compelled him for awhile to give up active work,
but his intellectual faculties remained uuimpaired. C. C.
Martin was principal assistant engineer, and has held the
position of siiperiutendent and principal engineer since the
completion of the bridge.
The Clifton Bridge, though of less importance than the

Niagara bridge proper, is quite remarkable from its peculiar
construction. The end resting on the left bank is three-
quarters of a mile below the great Horse Shoe Fall on the
Canada, side of the Niagara River. The end of the bri<lge
resting on the right bank is 300 yards below the American
Fall. The span between the centers of towers is 1,268 feet 4
inches. The elevation is 183 feet above the water on the
Canada side, and 1.S8 feet on the American side, and the eleva-
tion of the center is from 190 to 193 feet according to the
season. The total leugth of each cable is 1,888 feet. The
length of the bridge froin rock to rock is 1,190 feet.

The CineiiiiKiti and Covington Bridge, erected over the Ohio
River bv the notrd engineer John A. Roebliug. was completed
in 1867. " The main span, from center to center of towers, is

1,067 feet, and the total length betweeu abutments is 1.619

feet. The elevation of floor^ above low water at center is 103

feet. The leugth of the Cincinnati approach from Front
street to the abutment is 3-11 feet. The total length of the
bridge including approaches is 2,2.52 feet. There are two cables
each 12'3 inches in diameter.

Firth of Fortli Bridg, . In 1.882 an act of Parliament was
obtained for the eonstniction of a cantilever bridge over the
river Forth at (Jueen's Ferry. Scotland, which was begun in
1883, and formally opened on March 4, 1890. The bridge con-
sists of two ai)pr'oach viaducts and of the cantilever bridge
proper. The length of the cantilever bridge is .5,.330 feet, con-
sisting of the central tower on Inchgarire, 260feet; the Fife
and Queen's Ferry central towers. 145 feet each ; the two cen-
tral connecting girders. 3.50 feet each ; and six cantilevers of
680 feet each. The cantilever end piers are aj^art 5,349 feet (i

Inches from center to center. The south approach viaduct is

1,978 feet long from center of cantilever end pier to end of
arches, consisting of ten spans of Ui8 feet each, four arches of
(Si^ feet each, center to center, and 34 feet made up by abut-
ments. The north approach viaduct is 968 feet :;'^, inches long
to end of arches, consisting of five spans of 168 feet each in
Jeneth. three arches of .37 feet, 31 feet, and -16 feet, center to

center, respectively, and 14 feet 3J^ inches made up bv abut-
ments. The total length of the structure is therefore 8^ feet
9 inches. The two main strands are 1,710 feet from center to
center of vertical columns, made up of two cantilevers of 680
feet each, and one central girder ?M feet. The cost of the
bridge was £1,600,000 and over 50,000 tons of steel were used in
the constructjon.

T!ie Kcntnj-ky River Bridge, erected on the line of the Cin-
cinnati Southern Railway, has a length between abutments of
l.l:JS feet. The erection was commenced Oct. 16, 1S76. The
bridge was completed Feb. 20, 1877, and the official test was
made April 20 of the same year. The engiueer who designed
the bridge and carried oiit the work of construction is C.
shaler Smith. The iron work is of superior quality.

The Loui.-^ville Bridge, which crosses the Ohio Rive'r at Louis-
ville, is one of the largest iron bridges iu America. It has
27 spans, and a total leugth of 5»310 feet.

The Niagnra Cantilrerr Bridge, over the Niagara Eiver,
about two miles below the falls, and 300 feet above the rail-
road suspension bridge, spans a chasm of 8.50 feet in width,
and 210 feet in depth to the surface of the water. The river
is 425 feet wide at the bridge site. The banks slope at about
45 degrees from the water's edge to about 50 feet below the
top of the cliff, above which they are perpendicular. 'The
structure carries a double track, "it consists of two canti-
levers resting on the towers, the shore end being anchored to
the anchorage piers, and the river ends connected by an in-
termediate span. The distance between centers of anchorage
piers is 910 leet 2'^ inches: length of each cantilever, 395
leet ; length of intermediate span, 120 feet. Each cantilever
consists of a shore arm 195 feet long, one panel 25 feet over
the tower, and a river arm of 175 feet in length. C. C.
Schneider was appointed chief engineer April 26, 1883. The
work was vigorously pushed, and the bridge was completed
and opened for traffic Dec. 20, 1883.
The Omoha Bridge, which crosses the Missouri River at

Oamha, has U spaus of 250 feet each. The total leugth is
2,800 feet.

The Potighkeepsie Bridge, across the Hudson River at Pough-
keepsie, was originally promoted by the Pennsylvania Kail-
road Company lii 1S73 but after the foundation stone of the
eastern shore pier had been laid the project was abandoned.
In 1876 the scheme was revived, and the actual work of build-
ing began, but was suspended in 1878 and not resumed until
18.S6. Bythis time a cantilever design had been decided on,
andthe"o:>0 feet center to center of end piers necessai-y to
reach these bluffs was made common for all three cantilever
spans. The clear span, with the half width of the towers
added, made the spans next the shores 548 feet, and the center
span 546 feet, which, with the connecting ones of 525 feet,
center to center of piers, located pier 6 in the face of the
rock on the east shore. The total length between anchorages
was thus established at 3.093 feet 9 inches, the total length,
including viaducts, 6,767 feet 3 inches. The general design oi
the river piers is a crib and grillage, extending from the
gravel to 10 feet below high water. On this is the masonry to
:10 feet above high water, upon which is a steel tower 100 feet
high to pedestals of trusses. The towers at the end of the
spaus were first erected; next commencing at the fixed end
the bottom chord was laid along in place on camber blocks;
then commencing from the middle the traveler erected the
span. From the' shore ai'ms and connecting spans, canti-
levers of 160 feet were erected by means of projecting trav-
elers, composed of Uvo trusses 118 feet long, with chords and
vertical iiosts of wood and iron ties and splice itlates. The
bridge was opened for traffic on Feb. 1. 1889; it reduces the
distance between the anthracite fields of Pennsylvania and
points east of the Hudson from 116 to 35 miles.

Tlie Prairie du Chien, Pontoon Railroad Bridg*', was built In
1874 across the Mississippi River between Prairie du Chien.
in Wisconsin, and Nortti McGreggor, in Iowa, for the purpose
of connecting the divisions of the Chicago. Milwaukee &
St. Paul Rjiilwav Co., terminating, respectively, at the points
named. The river here is divided by an interjacent island
into two channels, both of which are navigated The Mc-
Greggor channel is 1,.500 feet wide, while the width of the
I'rairie du Chien channel is 2,(J00 feet. The distance between
the Wisconsin and Iowa shores, embracing the island, is

7,000 feet, which corresponds to the length of the bridge.
Each of the draws is a single float ;tO feet wide at the )x>ttom,
6 feet deep, 41 feet on deck, and 408fcet in length. Each draw
contains about 600.000 feet of plank and timber.
The Qniucii Iron Bridge, which crosses the Missis.<:ippl at a

point where the width'of the river is 3.200 feet, has 17 spans,
and was designed and constructed under Thomas C. (.'larke

at a cost of over $1,000,000.

The .•^chui/lkill Areh-triiff Bridge, constructed by Lewis
Weruwag in 1S12, at Philadelphia; was familiarly known as
the "Colossus oi Fairmount," having a single span of ;M0

feet :i-'., inches. In consideration of its length of span (longer
than any one which had yet been erected), its solidity and its

strcngtli. it was regarded by its visitors as a veritable " won-
der of the world." This was Wernwac's third bridge. From
that date until l.'v;4 he built 29 additional bridges, one of
them being the famous -Economy ' bridge erected over
Neshaminv Creek. Pa., and specially nou-d for its simplicity
and iuex)iensiveness of construction. Its type was lunch
like that of the cantilever bridges iirevalcnt at later dates.

The" Colossus" bridge was destroyed by fire in 1,SS9. and
was succeeded bv the first wire suspeusioii bridge in this

country. It was'planued and erected by Charles EUeW



BRIDGES 343

who, later, designed and built (in 1847) the raihvay bridge
across the Niagara River below the KalU, and who, still

later, built a suspeusiou bridge at Wheeling, W. Va. See
biographical sketches of ELLETand Wernwag, in these Re-
visions and Additions.
The Schuylkill Cast-iron Arched Bridge, erected at Chestnut

street, Philadelphia, Pa., over the Schuylkill River, was
finished in 1866, It has two main spans of 1^5 feet. The total

length is 1,000 feet. The cost of construction was $500,000.

The Susquehanna Bridqe, which crosses the Susquehanna
River, is located on the Pennsylvania Railroad, 5^2 niiles

north of Harrisburg, Pa. It is supported on 2'2 piers and two
abutments. The total length of the bridge is 3.500 feet.

Thr T""-' r Bridqr, now in course of construction across the
Thames lliver, London, has a total length of 2,640 feet, includ-
intr the uucessary approaches on both sides. The distance
between the abutments on the two sides of the river is 880
feet. The two massive piers of masonry, each 10 feet wide, have
been built in the bed of the river, leaving a central opening
200 feet wide above high water, and two side openings, each
270 feet wide, the area of waterway being 20,040 square feet.

Along the approaches and across the side spans the roadway
will be 60 feet wide, but across the central span the width will
be reduced to 50 feet. The headroom under the bridge
will be 29^^ feet, and this will be sufficient for most of the
river traflic. To allow the passage of vesssels of greater
height, the central span will be made in the form of two
leaves nicely balanced, so that they may be easily raised
to bring the' roadway into a vertical position, hydraulic
machinery being us(.-d for that purpose. The raising of tliese

leaves will, of course, interrupt the traflic of vehicles, but
foot passengers will be able to cross at all times by tv.o per-
manent hieh level gangways. The quantities of materials in
building this I<ridge are estimated at 2.i0.000 cubic feet of
stone, and 70,'>(«) cubic feet of concrete for the piers and ap-

proaches, while 15,000 tons of iron and steel will be used in
the bridge proper. The end of 1892 is the limit given to the
contractors to complete all the work, so that the bridge will
probably be opened in 1893.

Thr Washington Bridge, built over the Harlem River at 181st
St.. New York city, derives its name parti v from its contiguity
to Washington Heights and Fort Washington, and parti v from
having been opened at the Washington Centennial, May 1,

1889. The total length of the bridge and approaches is 2,S80
feet. Each approach is 660 feet long, leaving 1,060 feet for the
main bridge. The masonry superstructure is of granite, and
includes an east and west approach, terminating in abut-
ments from which the two great arches spring. The western
approach is level; the first portion. 260 feetln length, is in
earthwork supported by masonry sidewalls. The west is in
masonry, including three semi-circular arches, each of 60
feet span. The eastern approach starts on a lower grade aud
for part of its length rises towards the bridge. There are 300
feet in earthworks, and the remaining 360 feet include threa
semi-circular arches of 60 feet span, and one seven-centered
of 56 feet span. A clear width of 80 feet is afforded over this
portion, as well as over the remainder of the structure, 50
feet of which are roadway, while 30 feet are devoted to the
sidewalks. The roadway is paved with asphalt. The sup-
porting members of the bridge proper consist of two steel
arches of 510 feet span each. The roadway is 151 feet above
the river level. On the approaches it is bordered by a hand-
some stone parapet, with bronze ornaments. The bridge
proper has an iron aud bronze rail. William Hutton was the
chief engineer, assisted by Theodore Cooper. In order to se-
cure a number of meritorious plans, premiums were offered
for the best design The firstandsecond prizes were awarded
to designs by C.C.Schneider aud William Hilderbrand, whose
plans were followed as regards the general features of the
bridge.

tfaaaoftsM f/<

A Rustic Bridgk. admirably adapted to farm
and park uses, is shown in the accompanying cut . A
model of a similar V>ridge exhibited at Philadelphia
in 1876, was 8 feet long, 3 feet 10 inches high, 10 inches
broad from out to out, and its largest spars were
only Vg inches in diameter. Its strength, however,
was such as to bear the weight of a full-grown man.
A person capable of making an ordinary hayrick
can easily construct such abridge. Xo nails, cleats,

bolts or screws are needed ; indeed, they are worse
than useless. Hempen rope is used to lash the tim-
bers together, as shown in the cut ; or, when greater
permanence is required, nire rope or chains may be
used instead of hempen ropes. Rough timber's with
the bark on are the best materials for this purpose.

A scale is given as a convenient guide to the farm
builder. But without this, assuming that the
length of the bridge is 100 feet, the proportionate
dimensions of the other parts should be as follows

:

The standard pier frame A, .32 feet long ; the support-
ing standards B, 56 feet long; the tension tim-

bers C, 31 feet ; the cross-timbers D, 35 feet ; the
width of the bridge, out to out, 16 feet ; width
between standards of pier frames, 12 feet ; and
width of roadway, U'a feet; the chief timbers,
1'^ feet in diameter, and the others in propor-
tion.

There should be 15 short pieces, like E, setting on
the split spars I to bind the planks. In the bind-
ing of the spars together, all unnecessary lashing
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should be avoided ; hence follow the hints here
given : Do not lash the timbers B at the top, or to
secure the cross-pieces F G and the upper spar at
H. All ropes should be well secured, and safe
knots tied as shown, and with sufficient lashings to
resist the strain. If, in case of a heavy bridge,

CLOVE HITCH.
I.

chains are used, the safest fastening would be made
by passing one link through another, and then
fastening as a "toggle" a piece of stout wire or
small bar of iron through the inserted link, bend-
ing the ends so that the "toggle" will not slip
out.

MEir.OD OF LASHING
TRESTLE.

METHOD OF LASHING A DIAGONAL EF.ACE tO
AN IPKIGHT SPAR.

BRIDGETON, a city, port of entry and the capital
of Cumberland county, N. J. It is situated on both
sides of the Cohansey Creek, which is navigable
from Delaware Bay to Bridgeton for vessels of

eighty tons. It is on the Vineland Railroad, and
a branch of the West Jersey Railroad, thirty-eight
miles south of Philadelphia and eleven miles from
Vineland. The Bridgeton and Port Norris Railroad
runs southeastward to the mouth of the IMaurice
River—about twenty miles. Bridgeton has many
churches and excellent public and private schools,
three weekly and two monthly papers, one National
Bank, a rolling mill, nail factory, glass works,
woolen mills, leather factories, machinery works and
a carriage factory. Population in 1880, 8,722; in

1890, 11,741.

BRIDGEWATER, a village of Massachusetts,
twenty-seven miles south of Boston, the seat of the
Bridgewater Academy r iid of the Bridgewater State
Normal School. It manufactures cotton-gins, cot-
ton goods, iron, augers, and paper. The State
workhouse is in Bridgewater township.
BRIDGMAN, Frederu-k Autiiur, artist and

author, born in Tuskegee, -Ma., Nov. 10, 1847. While
but a child he declared his intention of becoming
an artist, and wlien only sixteen years of age he
went to New York and apprenticed liimsolf to tlie

American Bank-note (jompany in the engraving
department. He improved his leisure meantime
by studying in the Academy of Design in New York
and the Brooklyn Art School. At the age of nine-
teen he went to Paris and enjoyed the honor of

being one oi the first American students of Ger6me.
At twenty-one he sent Jeu Breton to the Paris salon,
and it was his fortune to have it hung "on the
line." For several years he annually sent a paint-
ing to the saion : The Breton ('hUdrm in Carnivol
Time, The American Circus in Brittanti. Apollo Car-
rying Au-a;/ Cyrene, Bringing in the Maize, The Fu-
neral of a Mummy, Pastimes of an Assyrian King,
and Procession of the Bull Ajjis were his contribu-
tions to the Paris salon in 18G9, 1870, 1872. 1877,
1878 and 1879. Many of his paintings were sug-
gested by trips tlirough the Pyrenees, e.xcursions
on tlie Nile, and residence in Algiers. Since
1871 he has been a frequent exhibitor in the
New York National Academy. To the United
States centennial exliibition he sent the three
canvases: .-1 Kyhrtinn Woman, Floui r of Uie Harem,
and The Xubiaii Story-Teller. >Ir. Bridgman was
awarded a medal of the second class and decorated
with tlie Legion of Honcr, at Paris in 1878; lie was
cliosen a member of the New York National Acad-
emy of Design in 1881. His latest paintings are
My Last Price, Family Bath at Cairo and Suimner on
the Bosjilionis. He resides in Paris.

BRIDGMAN, Laira Dewey, blind deaf mute,
born in Hanover, N. H., Dec. 21. 1829, died in Bos-
ton. Mass., May 24. 1889. When two years old a se-

vere illness deprived her of sight, hearing and tlie

sense of smell, and impaired hersense of taste. The
difficult task of educating so unfortunate a child
was- infrusred to Dr. Samuel G. llnwe, of the
Perkins Institution for the Blind (see Britannica,
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Vol. Ill, p. 830), in which school she spent most of her
life, becoming eventually a successful teacher there.

The methods employed in her training are of inter-

est. At first objects were given her to handle
which bore their own name in raised letters ; the

words were then given her, and next the separate

letters. These she was taught to put together to

form words. The manual alphabet was next taught
her, and then the use of a lead-pencil. Following
this came instruction in aritlnnetic, geography
(with relief maps), sewing and housework. Her
teacher was able to explain to her concerning the
existence and character of God ; her religious feel-

ings were strongly developed after this, and she
found much pleasure in reading her Bible. Her
hand was more susceptible to sound-vibrations than
lier ear. Her left eye was sensitive to a strong
beam of light. Space relations were not readily
comprehended by her. She seemed to enjoy life

notwithstanding' her great privations, was cheerful,
and of a social disposition, and for years was one
of tlie chief attractions of the school.

BRIEF, in law, a concise, systematic memoran-
dum of the points of law or of fact to be developed
in argument or used in the examination of a wit-

ness. In English law, the name given to the writ-
t^Mi instructionson wliich barristers advocate causes
in courts of justice. It isan abbreviated statement
of tlie pleadings, proofs and alhdavits at law, or of

the l)ill, answer, and other proceedings in equity,
with a concise narrative of the facts and merits of

the plaintiff's case, or the defendant's defense.
The brief is often called "observations" in chan-
cery proceedings. In Scotland, the corresponding
term is nu'inorinl. Breve in Scotland has a different
meaning. This paper should l)e confined to the
statement of facts without argument or quota-

BiilEXNE-LE-CIIATEAU, a town of 1,800 inhali-

itants in the French department of Aube, on the
right bank of the river .\ube, 35 miles northeast of

Troyes. At tlie military school here (suppressed
in 1790) the great Napoleon spent five years.

Here, too, he was defeated by the Allies, after a
desperate struggle, in the last days of .January,
1814. This victory opened the way to Paris, and
led to the fall of the empire.
BKIENZ, a Swiss town, beautifully situated at

the foot of the Bernese Alps, on the northeast
shore of the lake of the same name, 30 miles south-
easit of Berne. Population, 2,7.58. The lake of

Brienz. which is S^, miles long and l'._. in breadth,
is an expansion of the river Aar, and is believed to

have been at one time united with Lake Thun. It

lies 1,857 feet above the sea, is 850 feet deep at one
point, and is surrounded by lofty mountains, the
principal of which is the Kothorn.
BUIERLY HILL, a town of Straffordshire, Eng-

land. It is a place of much activity, the district

abounding in coal, iron and fireclay; and there are
here numerous collieries, large iron-works, glass-
works, brick-works and potteries. Population,
ll.o-Hi.

BHIG, BRIGANTINE. A brig is a square-rigged
vessel with two masts. A hrigantine is a two-
masted ve.-;sel with the mainmast of a schooner
and the foremast of a brig. .V brig's mainsail is the
lowest square-sail on the mainmast, whereas the
mainsail of a brigantine is a fore-and-aft sail like

that of a schooner.
BRIGANDINE, a medireval coat of mail, made of

overlapping scales of steel, sewed upon iiuilted
linen or leather and covered with a similar sub-
stance to hide the glittering of the metal. The
brigandine formed |)art of the equipment of the
infantry soldier.

BRIGANDS, a name originally given to the mer-
cenaries who held Pari^ during King John's impris-
onment (1358), and who made themselves notorious
for their ill-behavior. It was applied by Froissarl
to a kind of irregular foot-soldiery, and from them
was transferred to common robbers ; it is now used
especially of such of these as live in bands in secret
mountain or forest retreats. In this sense the
pest has been common to most countries, by what-
ever name the robbers may have been known

—

whether the escaped slaves and gladiators of Rome,
the pre-Islamite brigands of Arabia, English out-
laws and highwaymen, German robber-nobles, the
later banditti of Mediterranean countries and of
Mexico, American stage-coach robbers, Australian
bush-rangers, or the dacoits and hill-robl>ers of
Asia. Vigorous steps have been taken during the
last fifty years for their repression, and in some
countries with signal success.
BRIGANTES. the most powerful of the old Brit-

ish tribes, inhabiting the country between the
Humber and the Roman Wall.
BRIGGS, Cn.vRLEs Alcjistus, theologian, pro-

fessor in Union Theological Seminary, born in New
York city, .Jan. 15, 1841. He studied "in the Univer-
sity of Virginia for three years, in Union Theologi-
cal Seminary for two years, and at the University of
Berlin for three years. On his return to the United
States he became pastor of the Presbyterian church
at Roselle, N. J. In 1874 he was installed in the
chair of Hebrew in I'nion Theological Seminary,
New York city, and in .January, 1891, was ap-
pointed to the chair of Biblical theology. He has
published Biblirnl Sdidu. Aineriean I'reiihi/terianism,

.^[esxldiiic Prophrei/, and is one of the editors of the
'"Presbyterian Review."
BRIGGS, GiiAiu.F.s Frkokkick, author, born at

Nantucket, Mass., 1804, died in Brooklyn, N. Y^
.June 20, 1877. He early removed to >Iew York,
where for many years he was connected with the
press. The "Brooklyn .Journal," "Putnam's Maga-
zine," "New York Times," "Evening Mirror," "Brook-
lyn Union" and the "Independent" were papers
with which he was successively connected. He
was a humorous writer and fond of depicting New
York life. He wrote Harri/ Franco: a Tale of the

Great Panic; The Haunted Merchant and Trippings
of Tom Pepper.
BRIGIIAM CITY, an important trading town of

Utah, county-seat of Box Elder county, situated
near the southern shore of Great Salt Lake, at the
west base of the Wasatch range of mountains.
Woolen goods, leather and tlour are extensively
manufactured here, and it is the seal of an
academy.
BRIGHT, .Toiix, a politician, son of Jacob Bright,

a cotton-spinner and manufacturer at Rochdale.
Lancashire, England born at Greenbank,near that
town, Nov. 16,1811, died in March, 1889. The family
were members of the Society of Friends, and
Bright was educated at a Friends' School at Ack-
worth, and afterward at York and at Newton.
While in his father's factory he took a great inter-

est in public questions, and before he had attained
his majority made speeches upon such subjects as
capital punishment, church rates, temperance and
parliamentary reform.

In 1835 Bright made a foreign Jtour, and on his
return delivered lectures on the subject of his

travels, and on topics connected with commerce
and political economy. When the Anti-Corn-Law
League was formed in 1839, he was one of its lead-
ing members, and with Cobden engaged in an ex-
tensive Free-trade agitation. In 1843 he became
member of Parliament fcr Durham, and, until their
repeal, at public meetings and in Parliament was
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incessant in his opposition to the Corn Laws. In
1S47, elected one of the members for Manchester, he
coiiperated with Cobden in the movement in favor

of financial reform. He was reelected for Man-
chester, and strongly opposed the policy of the Cri-

mean war (1854). A severe illness compelled him
to withdraw for a time to the Continent, and in his

absence he was rejected by his constituency.

Elected in 1857 for Birmingham, he seconded the
. motion against the second reading of the Con-
spiracy bill, which led to the overthrow of Lord
Palmerston's government.
When the civil war in America broke out, he

warmly supported the cause of the North, although
his own business and the whole of the Lancashire
cotton-trade suffered severely in consequence. In
1868 he accepted office as President of the Board
of Trade, but in 1870 was again obliged to retire in

consequence of severe illness. His health having
been restored, he took office in 1873, and again in

1881, as Chancellor of the Duchy of Lancaster; he
was appointed Lord Rector of Glasgow University
in 1880. Mr. Bright retired from the Gladstone
ministry in 1882, being unable to support the gov-
ernment in its Egyptian policy. His subsequent
appearances in public were infrequent ; but in 188."

he defended himself in the House of Commons from
a charge of breach of privilege in connection with
speeches delivered at Birmingham. In 1886-88 he
opposed the home rule policy of Mr. Gladstone.
BRICtHT, EicHAitn, physician, Ijorn at Bristol,

Sept. 28. 1879, died Dec. "l6, 1858. He studied at
Edinburgh, Berlin, and Vienna, and from 1820 was
connected with Guy's Hospital. He made many
important medical observations, and wrote numer-
ous medical dissertations. See Britannica, Vol.

IV, p. 345. His Tritreh Throu<jh Loircr Hungari/
(1818) contains a valuable account of the Gypsies.
BEIGNOLI, P.\squ.\le, singer, born at Naples,

Italy, in 1824. died in New York city, Oct. .30, 1884.

He was given a fine musical education and became
a talented pianist. He began his vocal training at

21, and, encouraged by his concert-room success,
appeared in opera in Paris, London and the United
States. Brignoli posses.sed a tenor voice of great
volume and sweetness.
BRIGUS, a town of Newfoundland, capital of the

district of Brigus, and a port of entry, situated on
Conception Bay, about 40 miles northwest of St.

Johns. The harbor is good, and the inhabitants are
chiefly engaged in fishing. There is also a consid-
erable trade in agricultural products. The princi-

pal liuildings are the district jail and a convent of

the Sisters of Mercy.
BRIHUEGA, a town of New Castile, Spain, sit-

uated on the Tajuna, 20 miles northeast of Guada-
lajara. Population. 4,140. Here, in 1710, during
the "War of the Succession, the English general
Stanhope, owing to the failure of his allies to afford
him support, was defeated by I he Dvike de Ven-
dome, and compelled to surrender liis force of

about 5,500 men.
BRILL, a common European flat-fish, Rlioiiihns

Ixi'i.t, of the family Plnimriectidx (see Britannica,
Vol. XII, p. 692), belonging to the same genus as
the turbot, from which it is distinguished by its

being more elongated in form, by the absence of

bony tubercles, by the small, almost smooth scales,

etc. It is seldom above eight pounds in weight.
BRILLAT-S.WAKIN, ANTni.i.Mi-,. I'rench gas-

tronomist, born at Belley, April 1.1775. died Feb.
2, 1826. He was a deputy in 17Sii. and mayor of

Belley in 179.3; for a time resident in Switzerland,
he afterwards came to America, where lie played in

the orchestra of a theater in New York. Return-
ing to France, he liecame a member of the Court of

Cassation, which position he held from 1796 until
his death. Shortly before this event, appeared his
Flii/siiihif/ie (III <jont (1825;, an elegant and witty
compendium of the art of dining. It has been re-

peatedly republished and translated ; the latest
English form being A Handbook of Gastroiiomii,
with 52 etchings by Lalange (1884).

BRINE-SHRIMP, a genus of small animals be-
longing to the Branehiopod division of Crustacea.
Arti'inia faliiia, found in brackish water and in

brine. They are hatched at the lowest level of

crustacean life as Xauplii. The full-grown animal
is about half an inch long, and, having no shell, is

transparent. There are live species of Artemio. all

found in salt-lakes or in brine-pools where salt is

manufactured. Of these species the most unlike
are Artemla nalina and Artnnia tnUhdnseiiii.

BRINK, Bernard Ten, philologist, born at Am-
sterdam in 1841 ; studied philology at Miinster and
Bonn; in 1870 became professor of modern lan-

guages and literature at Marburg, and in 1873 at
Strasburg. He has devoted himself largely to
English philology. Among his works are Chaucer-
Stvdien (1870), Gfsrliii-hte der EngVschen LiteraUir

(1874; English translation 1883), Chnitrc-'x Sprache
und Yerakunsl (1884), and a book on Beovulf
(1888).

BRINK, Jax Tex, a dutch writer, born June 15.

18.34, at Appingadam ; studied theology at Utrecht,
but early devoted himself to literary pursuits.
After a short residence at Batavia he returned in

1862 to teach Dutch at The Hague, and since that
time he has earned for liimself a prominent place
as a critic, especially in the departments of fiction

and belles-lettres. A popular novel of his is //>

'

I'ci-ltjri'it Kind (1879), and his Caitscrien over J/orf-

fi-ne Bomaiis (1885) is a valuable critique of mod-
ern novels.

BRINVILLIERS, Makie Madeleine Marqvise
DE, poisoner, was the daughter of Dreux d'Aubray.
lieutenant of Paris, and in 1651, while still young,
was married to the Marquis de Brinvilliers. She
afterward became infatuated with a handsome
young officer, the Seigneur de Sainte-Croix. Her
father caused him to be imprisoned in the Bastille,

where he learned from an Italian the properties of

arsenic. On his release he imparted this knowl-
edge to his mistress, who, to test the efficacy of the

poison, tried its effects on patients in the Hotel
Dieu. Having satisfied herself, she resolved to de-

stroy her father, and after eight months of shiw
poisoning she administered a dose which caused
his death. No one suspected his daughter, who,
with the assistance of Sainte-CroiN and a domestic,
next poisoned her two brothers and her sisters : her
object being to procure means for continuing her
extravagant style of living with her paramour.
She made several attempts to poison her liusband :

but Sainte-Croix is said to have administered anti-

dotes, dreading that he should be compelled to

marry the widow. Sainte-Croix died suddenly in

1672, and left documents inculpating the mar-
chioness. She escaped to England, afterwards
traveled in Germany, and finally took refuge in a

convent at Liege. From this, however, she was
decoyed by an odicer of justice disguised as an
abb*"', and conveyed to Paris. Among her papers
was found a general confession of her crimes, the
truth of wliich she acknowledged on bcMng put to

the torture, and on July 16. 1676. she was be-

lieaded at Paris,

BKlijl'KTTE, the name, originally French
("small brick"), given to a comparatively new
form of fuel—an admixture of coal-dust with pitch

or some other cementing material, molded by pres-

sure and heat into a brick or ball.
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BKISTOL, a manufacturing village of Connecti-

cut, about twenty miles west of Hartford. It has
manufactories of clocks, water-wheels, and stock-

ings, and several foundries and machine shops.

Copper is found in the vicinity.

BKISTOL, a village of Tennessee, situated on the

boundary line of Virginia, about a hundred and
thirty miles east of Knoxville. That part of the
town" which lies in Virginia is known as Goodson.
Here are important manufactories of machinery,
brooms, flour, tobacco, veneer, canned goods, cot-

tons, woolens, iron, and lumber. Bristol is the seat

of King College and of Sullins College.
BRISTOL BAY, an arm of Bering Sea, lying im-

mediately to the north of the peninsula of Alaska.

It receives the water of two large lakes, by whicli

communication with the interior is opened up for

a considerable distance.
BRISTOL CHANNEL, an inlet to the Atlantic

Ocean, in tlie southwest of England, between South
Wales on the north and Devon and Somerset shires

on the south. It is about 80 miles long, and .5 to 43

miles broad ; the depth ranging from 5 to 40 fath-

oms. It is the largest inlet in I'.ritain.

BRISTOW, Benja.mix Helm, statesman, born in

Elkton, Todd county, Ky., June 20, 1832. He grad-
uated at Jefferson College, I'a. ; entered the legal

profession and practiced in Kentucky. Heenlisted
in the Union army and served throughout the civil

war. He successively held the offices of State sen-

ator, elected while still in the field (lS6;Wi5), U. S.

district attorney for the Louisville district (1865-70),

solicitor-general tor the United .States (1870-72), at-

torney for the Texas Pacific railroad, secretary of

the treasury under President Grant (1874-76 when
he resigned). In 1876 he was one of the candidates
for presidential nomination.
BRISTOW STATION, a village of Prince Wil-

liams county, Va., on the Or.lnge and Alexandria
railroad. Two battles were fought here between
the Confederate and Union forces, one on Aug. 27,

18(;2, the other Oct. 14, 1863.

BRITANNIA METAL, an alloy (see Britannica,
Vol. XVIII, p. 72-5), of which the essential metal is

tin, with varying proportions of antimony and cop-

I)er, to which bismuth, zinc, and lead are occasion-
ally added. This alloy is extensively used for table-
ware, being thinly coated with silver and sold as
silver-plate. The manufacture was l)egun at Shef-
field in 1770, and Shetlield and Birmingham are still

the chief seats of the manufacture. In 1 824 il was
made in Taunton, Mass., by Isaac Babbitt. Since
electroplating came into general use the trade in

Britannia metal-wares has greatly increased.
BRITISH AS.S()CIATION, an a.ssociation whose

object is, by bringing together men eminent in all

the several departments of science, to assist in the
progre.ss of discovery, and to diffuse over the whole
country the latest results of .scientific researcli. A
prevailing impression that England had fallen be-
hiiul other countries, both as to the g(>neral esti-

mation in which scientific men were held and the
jirosecution of science itself led to its formation,
and the honor of being its founder belongs to ."^ir

David Brewster. See Britannica, Vol. IV, p. 277.

A meeting of those who were favorable to the de-
sign was held at York in the year 1831, at which
the constitution of the society was determined, the
several sections h.ad their provinces assigned to
them, and subjects were proposed on which reports
were to be drawn up and read at the ensuing meet-
ing. This took place at Oxford in 1832. and from
this date it may be said to have l>een in complete
and successful operation. The annual meeting
takes place about the end of August and lasts more
than a week. At the close of each meeting the

place at which the next meeting shall be held is

determined two years in advance, and a president
appointed. Many of the successive presidents have
been men of social and scientific eminence. A
volume is published annually containing reports on
the progress of science, addresses delivered, papers
and abstracts of papers read at the meetings, and
copies are presented to societies and libraries at
home, in the colonies, and abroad.
BRITON FERRY, a seaport of South Wales, in

Glamorganshire, at the mouth of the river Neath,
2^2 miles from the busy town of Neath, to which it

serves as a port. Population of parish, 6,061.

BRITTLE-STARS (Ophmrouiea), one of the
classes of Echinodermata, including forms not far

removed from star-fishes, but differing markedly in

the more centralized body, more sharply defined
arms, and more active habit. An illustration is

given in Britannica, Vol. VII, p. 634. The popular
name "brittle-star" refers to the extreme ease
with which the armsVireak. Another common name,
"sand-stars," refers to their occasional occurrence
on the shore; the technical title, Ophinroid, de-

scribes the snake-like coils of their " arms."
BROADDUS, Andrew, clergyman and author,

born in Caroline county, Va., Nov. 4, 1770, died in

Salem, Va., Pec. 1, 1.848. His education was limited,

but he had a mind of great capacity. At the age
of eighteen he united witli the Baptist Church, and
soon began to exhort and then to preach. His elo-

quence and enthusiasm made him popular, and he
received flattering calls to pastorates in New York,
Philadelphia, Boston, and other cities, all of which
he refused, preferring the life of a country pastor.

He published a number of books and wrote much
for the press.

BRO.\DS, THE NoEKOLK, a series of inland lakes

of England, usually said to be formed by the widen-
ing or " broadening " out of the rivers. More
probably their origin is due to a change in the
general level of the land surface of that county
even within historic times; for the river Yare
was an est uary of the sea, in which herrings were
caught at the'time of Domesday. The broads /lor

e.rcdlenri' are those up tlic Bure or North River,

and its tributaries, the .\nt and the Thurne, The
first (Wroxham) is the largest and deepest, there

being sailing.water for large Ijoats all over it. Up
the Ant there is a fine broad at Barton, and up the

Thurne there is a very large one at Ilickling and
two others at Martliam and Horsey. The broads
have grown greatly in favor with holiday-makers
of late, and tlie influx of visitors has destroyed the

extreme quiet wliich was the great chiirm of the

place to naturalists and fishermen. To the anti-

quary the district is full of interest, the ruins of St.

Benet's Abbey, of Bursh Castle (Roman\and many
interesting churches, ))eing within easy reach.

BRO.^D.SIDE. tlie simuitanenus discharge of all

the guns on one side of a ship of war. The fighting

power of a shi]i was formerly estimated by the

wfight of all the shot and sheli that could be fired

off at once from one side, or half of the ship. With
ironclad turret-ships the term is iuapjilicable.

BRO.VDSWOUD, a term applicable to any form
of sword having a broad, flat blade of which the

side as well as the point is used for cutting. The
term is applied to such a sword as is distinguished

from one with a narrow blade, or from a three-sided

thrusting-sword.
BRO.VDUS, John- .\t,bert, clergyman, born in

Culpeper county, Va.. Jan. 24, 1827. He completed
his education at the University of Virginia, and for

two years taught there as assistant professor of

ancient languages. He belonged to the Baptist

denomination, aiid his first pastoral work was in
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Charlottesville. In 1859 the Southern Baptist Theo-
logical Seminary, Greenville, S. C, now in Louis-
ville, Ky., called him to the chair of New Testament
interpretation and homiletics. He has published
The Preparation and Delivery of Sermons; a series of

papers on Recollectioiu of Travel; Lectures on the His-
tory of Preaching; Three Questions on the History of
Preaching; Commentary on Matthew; and Sermons
and Addresses. The first book mentioned in the
list has been largely adopted as a text-book in
theological schools. Dr. Broadus is considered the
finest Greek scholar and New Testament critic in
his denomination in the South.
BKOCA, Paul, a distinguished French surgeon

and anthropologist, born at Sainte-Foy-le-Grand,
Gironde, in 1824, died July 9, 1880. After pursuing
his medical studies with distinction he was named
professor of Surgical Pathology in the Faculty of
Medicine in Paris, and surgeon successively of the
four hospitals of Bicfetre, the Salpetriere, Saint-An-
toine, and La Piti^. He was also director of the
Laboratory of Anthropology in the High School of
Paris. Celebrated not only as a surgeon, Broca was
regarded as one of the most learned masters of the
existing school of anthropology. He founded the
Paris Anthropological Society, of which he was sec-
retary till his death, and he was a member of all the
leading medical, biological and anatomical socie-
ties of Paris and the Continent. Elected a member
of the Academy of Medicine in 1866, he was deco-
rated with the Legion of Honor in 1868. Broca was
a voluminous writer, and among his more important
works may be mentioned the following: Des Ane-
vrismes ei de leur Truitement (1856), Sur VAnesthe-
sie Chirurgicale Hypnotique (1859), Etudes sur les

Animaux Ressuscitants (1860), Instructions Glnerales
pour les Recherches Anthropologiques (1865), Traite
des Tumeurs (1865), Caraclere Physique de VHomme e.t

des Primates (1869). He also collaborated in the
production of several important medical and physi-
ological works. In 1878 he presided over an In-
ternational Congress on Anthropology held in
Paris.

BKOCADE (Spanish, ftrocado). This term is ap-
plied to a silk material variegated with gold or
silver, or ornamented with raised flowers, foliage,
and various sorts of figures ; the name is also
applied toother stuffs wrought in the same manner.
Oriental l)rocades date from a remote period, but
there were probably no European stuffs of this
nature earlier than the 13th or 14th century, when
they were made in Italy and Spain. In common w ith
damasks, figured ti.ssues, and other varieties of
ornamented silks made in past times, Italian and
Spanish brocades, dating from the 14th to the 17th
century, as well as those of Persia and Asia Minor,
extending over a longer period of time, are ex-
tremely valuable objects of study for the textile
designer and decorative artist. Fine examples of
these are to be found in some continental museums.
BROCCOLI, a well-known and much esteemed

garden vegetable, one of the many varieties which
cultivation has produced of the Brassica oleracea,
the common kale or cabbage. See Britannica Vol.
IV, til8

; Vol. XII, p. 279. Broccoli is said to have
been originally brought to Italy from Cyprus about
the middle of the 16tn century. It is closely similar
to the cauliflower, having the same general char-
acteristics, but a hardier constitution.
BROCHS, the local name applied in the north of

Scotland to the ancient, dry-buill, circular castles
• known also to the Gaelic-speaking people as duns.
See Britannica, Vol. XVII, p. 848; also Round
Towers, Vol. XXI, p. 22.

BROCHURE, a French word (from hrorher, to
stitch), equivaleiu to the English word pamphlet.

BROCK, Sir Isa.\c, soldier, born on t)ie Island of
Guernsey, Oct. 6, 1769; killed in battle at Queens-
town, Can., Oct. 13, 1812. As a member of the British
army he served in Jamaica, Barbadoes, the North
Holland expedition and along the Baltic. In 1810 he
was sent to Upper Canada, having been appointed
lieutenant-general. He prepared for war with the
United States, advanced to Detroit and compelled
the surrender of the place. From here he went to
the Niagara frontier,where a battle was fought with
the Americans in which Brock was killed. He had
been promoted to the rank of major-general. The
government awarded pensions to his father's family,
and a church and monument were erected to his
memory.
BROCKEN (Mons Bructerus of the Romans), popu-

larly known as the Blocksberg, the highest summit
of the Harz Mountains. It is in Prussian Saxony,
about 20 miles southwest of Halberstadt, and has
an elevation of 3,740 feet above the sea. See Bri-
tannica, Vol. XI, pp. 309, 507.

BROCKPORT, a village of New York, situated in
a fertile and wealthy agricultural district, about 17
miles west of Rochester. Farming implements and
other machinery are extensively made here, and it is

the seat of a normal school. Popu lation in 1 890, 3.742.
BROCKRAM (signifying " broken rock"), is the

local name given to the breccias of Lower Permian
age which occur in the North of England, or near
Appleby and Kirky-Stephen. These breccias con-
sist largely of fragments of limestone set in a red
sandy matrix, and are occasionally quarried for
limestone and building-stone.
BROCKTON (formerly North Bridgewater), a

wealthy manufacturing town of Massachusetts,
about 20 miles south of Boston. It contains exten-
sive establishments for the manufacture of boots,
shoes and other goods. Population in 1890, 27,294.
BROCKVILLE, a beautiful town of Ontario, Can.,

county-seat of Leeds county, and a port of entry.
It is situated on the St. Lawrence River, about 125
miles above Montreal. It is an important center of
trade, and contains numerous and extensive manu-
factories of machinery, steam engines, agricultural
implements, stoves, hardware, chemicals, white-
lead, sash and blinds, leather, gloves, flour and
lumber.
BRODHEAD, a t6wa of Wisconsin, situated on

Sugar River, about 35 miles south of Madison. It is

the seat of a high school, and manufactories of flour,

machinery, carriages, wagons, corn-planters, and
plows.
BROGLIE, Albert Due de, son of Achille (see

Britannica, Vol. IV, pp. 359-60), born June \i>,, 1821

;

elected Academician 1862; returned as a deputy
1871, and was for a few months ambassador at Lon-
don. As leader of the Conservative Right Center he
procured the election of !MacMahon in 187S; in the
same year, and again in 1877, he was made premier,
but was both times forced to resign by Gambetta's
exposure of his reactionary tactics. His most im-
portant literary work is Tlie Chnrrh and the Roman
Empire in tlie Fninili Centurij. He has also written
two works on Frederick the Great from family
papers.
BROGUE, a light shoe made of rawhide, with the

hair outward, gathered round the ankle, which was
formerly in use among the native Irish and the
Scottish Highlanders. The term brogue is also used
to designate tlie peculiar pronunciation of English
that distinguishes natives of Ireland.
BROME-GRASS, a popular name for grasses of

the genus Bromns, of wliich there are numerous
species distributed c|iiefly through the northern
temiK'rate zone. They are mostly coarst grasses, of
•oniparatively little value.
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BROMELIACE^E, a natural order of endogenous
plants, allied to AmarylUdaces?, but usually distin-

guished by their perianth-whorls differentiated as

calyx and corolla, and by their habit. The species

are all natives of tropical or subtropical regions of

America. Manj' of them are epiphytic, and are

often called air-plants. Tillandsia usneoides, Beard
Moss or Spaniard's Beard of the West Indies and of

the southern United States, hangs from the trees

like the lichens of colder climates. It yields a fiber

which is used instead of hair for stuffing matresses.
The order includes the pineapple (Ananas) and
some valuable fiber-plants of the genera Bromdia
and Karatas. Many species are cultivated in hot-

houses on account of their peculiar vegetation and
showy flowers.

BROMIC ACID, the best-known compound of

bromine and oxygen. It forms a whole series of

salts called Bromates, none of which are of impor-
tance. They are mostly crystalline, but their watery
solutions readily decompose when evaporated.
When heated, they liberate oxygen and form bro-
mides. Mixed with sulphur or charcoal, they ex-
plode by percussion, and in this and other proper-
ties resemble the chlorates.
BROMSEBRO, a village and castle of Sweden, 27

miles south of Kalmar. Treaties were signed here
between Sweden and Denmark in 1541, 1G4], and
1645.

BROXI, a town of Northern Italy, with mineral
springs, 11 miles southeast of Pavia. Near by is the
castle of Broni, where Prince Eugene obtained a
victory over the French in 1703. Population, 5,147.

BROXN, Heixricii Geoik;, a German naturalist,
born at Ziegelhausen in ISOO, died July 5, 1862. He
was educated at Heidelberg, wliere in lS<2cS he com-
menced a course of lectures on natural history and
paheontology.- In 1833 lie was nominated professor
of physics, and was afterwards appointed to the
zoological lectureshfj). His most important geolog-
ical work is Lethx Oeognostica (1834) ; other works
are Geschichte der Natur ;1841^9), and AUgemeine
Zoologie (1850). The last mentioned work was the
first attempt to develop zoology in its entirety with
reference to extinct organisms.
BIlONZE-WIXGandBuoxzE Pigeon,names given

in the Australian colonies to certain species of wild
pigeon, on accountof the bronze color of theirplum-
age. The common bronze-wing or bronze-winged
ground dove, Phaps chalcoplcra, abounds in all the
Australian colonies. It is often seen in flocks, feeds
on the ground, and builds its nest chiefly on low
branches of trees growing on meadow lands ornear
water. It often flies long distances to water, and is

considered a sure guide. It is a plump bird, often
weighing a pound, and is much esteemed for the
table. The brush bronze-wing, Pliaps elcgans, not so
plentiful, is found chiefly in Tasmania and the south-
ern parts of Australia.
BROXZITE, silicate of magnesia and ferrous

oxide, a rock-forming mineral belonging to the
Pyroxine group. It sometimes has a bronze-like lus-

ter due to microscopic inclusions. See Britannica,
Vol. XVI, p. 415.

BROOKE, Stopford Augustus, born in Letter-
kenny, Donegal, Ireland, in 1832. After a brilliant
course at Trinity College, Dublin, he took orders,
and after holding various curacies was incumbent
of St. James's Chapel from ISiiti to 1875, and subse-
quently of Bedford Chapel, Bloomsbury, where his
ability soon secured him a prominent iilace among
the preachers of London. In 1872 he was appointed
chaplain-in-ordinary to the Queen. In 1880, from
conscientious motives, he seceded from the Church
of England, but continued to preach in his proprie-
tary chapel in Bloomsbury. His works comprise

Life ofFrederick Boberlson of Brighton (1865), Tlieologij

in the English Poets (.1874), Primer of English Litera-
ture, and Milton (1876), and six volumes of Sermons
(1868-88).

BROOK FARM, Associ.\tiox for EorciTiox and
Agriculture, The. See Britannica, Vol. XX, p. 567.
BROOKFIELD, an important railroad center of

Missouri. It is situated on Yellow Creek, about
25 miles east of Chillicothe. It contains the exten-
sive machine shops and round-house of the Hanni-
bal & St. Joseph Railroad. Coal is found in the
vicinity.

BROOKHAVEX, an important manufacturing
and lumbering town of Mississippi, the county-seat
of Lincoln county. A female college is here located.
BROOKIXGS, a town of South Dakota, county-

seat of Brookings county, situated in a fertile agri-
cultural district. It has large milling interests, and
is the seat of the State Agricultural College.
BROOKLIME, a plant (]'eronica Beccabungti)

having a slight resemblance to water-cress, grow-
ing in ditches, water-courses and wet places near
springs. It is a species of speedwell.
BROOKLYN, a city of Iowa, about a hundred

miles west of Davenport. It contains a number of

grain-elevators, a steam flouring-mill and a large
round-house.
BROOKLYN, the second city of the State of

New York. For its early history and local map,
see Britannica, Vol. IV, pp. 370-71. Its population
was 200,(;61 in 1860, 396,099 in 1870, 56(5,689 in 1880.

and 804,377 in 1890. Its magnificent Prospect Park
has been greatly improved, and the two boulevards
connected with it have been extended, one to
Coney Island and tlie other to East New York.
The city now covers an area of nearly 25 square
miles, and its boundary line reaches an extent of

about 22 miles, witli a water frontage of eight and
one-half miles. The Long Island Railway system
connects the city with every part of Long Island,
and two extensive elevated railway systems(the first

opened in 1885) furnish rapid transit from the sus-

pension bridge and the principal ferries to the
more distant' portions of the city. The Atlantic
Dock embraces within its piers an area of about
41 acres, Brooklyn Basin 40 acres and the Erie
Basin 60 acres. They are the most extensive works
of the kind in the United States, and are lined
with immense storehouses for grain and other
freight, forming probably the largest grain depot
in the world. 'The U. S. Navy Yard occupies about
40 acres, and contains extensive work-shops and an
immense dry-dock costing about .$1,000,000. The
principal pul)Iic buildings are llie Court House,
City Hall, Post-Oflice (completed in 1891), Acad-
emy of Music, with seating capacity of 2,400, Acad-
emy of Design, Municipal Building, IIosi)itals,

House of Correction, Alms House, Lunatic Asylum,
and Deaf Mutes' .\sylum. Charitable institutions
are numerous. The Seney Methodist Hosjjital,

completed in 1888, is one of the largest and most
thoroughly equipped hospitals in ."Vmerica. The
churches number about 300. There are 11 distinct

libraries: the Brooklyn Library contains 105,000
volumes; the Long Island Historical Library, 45,-

000 volumes; Tlie Brooklyn Institute and Youths'
Free Library, 16,000; Law Library, 11,000; Long
Island Free Library, 5,009; Pratt Institute Library,
20,000, and the Y. ii. C. A. Library, 10,000. Educa-
tional institutions abound, many being of a high
order. There are 78 public schools, and in 1890 there
were registered 86,000 pupils. The value of school
property is al)out $6,000,000. Among the higher
institutions of learning are the Brooklyn Institute,
embracingl4departments ; .\delphi Academy ; Poly-
technic Institute; Pratt Institute; St. Francis Col-
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lege, and St. John's College. There are seven gas-
light companies, using tor distribution 479 miles of

mains, and several electric lighting companies.
There are 26 wards, the government of the city
being vested in a mayor and board of aldermen.
BKOOKS, Caroline Sh.\w, sculptor, born in Cin-

cinnati, Ohio, April 28, 1840. She first attracted
notice by modeling in butter a head of Dreaming
lolanlhe, and exhibiting it at the Centennial Exhi-
bition in 1870. She subsequently chisled marble
busts of Garfield, George Eliot and others.
BROOKS, Ch.\rles Timothy, author, born in

Salem, Mass., .June 20, 181.3, died in Newport, R. I.,

June 14, 1883. He graduated from Harvard in
1832, and after pursuing a course of study in theol-
ogy began to preach in 1835. Two years later he
became pastor of a Unitarian church in Newport,
R. I. He published poems, sermons, and a book
concerning his travels in India. He is best known
as a German translator. Some of his translations
are Schiller's William Tell; Homage of the Arts;
(roeti\e's Fa^ist; Richter's Titan, find' He'spcrius.
BROOKS, Erastus, brother of James Brooks,

horn in Portland, Me., Jan. 31, 1815. He was a
printer and journalist, being successively con-
nected with the " Maine Yankee," the " Haverhill
Gazette," and the " New York Express." During
16 successive sessions of Congress he was Washing-
ton correspondent of the " Express." In 1843 he
Tvent abroad as foreign correspondent. He was
several times elected to the New York legislature
by the Democratic party.
BROOKS, James, journalist, born in Portland,

Me., Nov. 10, 1810, died in Washington, D. C, April
30, 1S73. He found much difficulty in obtaining an
education on account of his father's death and the
poverty of the family. His employer aiding him
he graduated at Waterville in 1831, and began the
study of law. He was already a newsjjaper corre-
spondent, and in 1832 he went to AVashington and
from there contributed articles to the " Portland
Advertiser." These were the first "AVashington
letters," and they set the fashion. He traveled
through the South and Europe, sending to the
newspaper accounts of his trips. In 1836 he started
the " New York Express." He was a member of
the Maine legislature (1835), the New York legis-
lature (1847), and of Congress (1849). He was a
member of the American party up to 1861, when he
became a Democrat. From 1865 to 1873 lie was in
Congress. In the last-mentioned year he was cen-
sured by Congress for having stock in the Credit
Mohilier. The mortification caused by this rebuke
is thought to have hastened his death. He was in
1869 one of the Government directors of the Union
Pacific railroad. In 1871 and 1872 Mr. Brooks
made a voyage around the world, and wrote a de-
scription of his travels.
BROOKS, Maria GowEN,born in Medford. Mass.,

about 1795, died in Matanzas, Cuba, Nov. 11, 1845.
Her father was a man of literary tastes, which she
inherited. At the age of 19 she wrote lyrics and a
metrical romance. She published Judith, EMhcr,
and Other Poems, by a Lover of the Fine Artx; Zo-
vhiel; Idomeii, or the Vale of Ytiniuri, and an Ode to

the Departed.
BROOKS, Noah, author, born in Castine, Me.,

Oct. 30, 18,30. He has been connected with the
"Alta Californian," " New York Times," and " Trib-
une," but is best known as a magazine writer and
the author of books for young people.
BROOKS, PiiiLLii's, clergyman, born in Boston,

Mass., Dec. 13, 1835. In 1855 lie graduated at Har-
vard, and then studied theology at the seminary in

^
Alexandria, Va. lie was ordained in ls,59, nnd made
rector of the Church ol the Advent at Philadelphia.

Three years later he was called to Holy Trinity in the
same city, and after remaining with that church
for seven years he became rector of Trinity Church,
Boston, where he has since remained. Mr. Brooks
is considered one of the finest orators in the Prot-
estant Episcopal Church. He is noted for his " low
church" views, and has frequently preached in the
pulpits of other denominations. He is a very jxjp-
ular lecturer and exerts a powerful influence, es-
pecially over young men. He has declined calls to
several churches, and also a professorship at Har-
vard. Lectures on Preaching; Sermon,<; TJie Influ-
ence of Jesus; Baptism and Confirmation, and ISer-

mons Preached in English Churches, are among his
published works.
BROOKS, Prestox Smith, Congressman, born in

Edgefield District, S. C, Aug. 4, 1819, died in
Washington, D. C, Jan. 27, 1857. He graduated at
the State University ; was admitted to practice
law, elected to the legislature in 1844. and served
in the Mexican war. He was three times sent to
Congress as a State-rights Democrat. He is re-
membered chiefly from his brutal attack on Sena-
tor Sumner, May 22, 1856 (see Britannica, Vol.
XXII, p. 643) on the floor of the Senate after the
adjournment of the members. He repeatedly
struck Sumner on the head with a cane, till the
latter tell insensible to the floor. Sumner's speech
on Kansas had provoked the wrath of Southern
members, and Brooks took this method of showing
his disapproval. The vote was taken afterwards
to expel him from the Senate, but his friends were
in the majority, and the motion did not pass. He
was afterwards implicated in a quarrel with Anson
Burlingame, and a duel was arranged to be fought
in Canada, but Brooks failed to appear ;—he dared
not risk "going through the enemy's country."
BROOKVILLE, a village of Indiana, county-

seat of Franklin county, situated on the AVliite-

water River, about 40 miles northwest of Cincinnati.
The river furnishes an immense water-power for
the manufacture of paper, flour and machinery.
Brookville is the seat of Brookville (Jolloge.

BROOJI, a popular name given to a number of
species of shrubs, characterized by long, slender
branches and yellow flowers. The common broom,
Cytisus, or Sarothamnus scoparius (See Botany, Brit-

annica, Vol. IV, pi. 5), is a well-known native of

Britain, the continent of Europe, and Northern
Asia, growing in dry soils, and ornamenting hedge-
banks, hills and bushy places in May and June,
with its large yellow flowers. It is famous as the
Planta genista (French Planle genet), which was the
badge of the Plantagenets. In South Germany it is

sometimes planted for its fibers ; the flowers were
formerly employed in medicine, and as a yellow
dye. Spanish broom (iS/)ar((«mJ«nc<!»ni), a closely
allied species, is a native of the South of Europe.
It is the Spartiuvi of the ancients, and the fiber of

the branchlets has been used from time immemorial
in some parts of Italy, France, and Spain for the
making of canvas, nets, ropes, etc. Dyers' broom
(Genista tinctoria) is, with other members of the
same genus, a well-known source of yellow coloring
matter.
BROOM-CORN, a variety of Sorghum vulgare, a

reed-like grass, growing to a height of eight or ten
feet. It is a native of India, Init largely cultivated
in North America for the manufacture of brooms
and whisks, which are made i>f the tops of the culms
and the branches nf the panicle.

BROOAIE. Silt FnEDi;i!K-K Natier, was born in

Canada in 1842, and emigrated to New Zealand in

1857. Seven years later, while on a visit to Eng-
land, he married Lady Baker, whose Station Life

in New Zealand (1869) quickly became popular.
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Broome subsequently returned to England, and in
1875 was appointed Colonial Secretary of Xatal,
two years later of Mauritius, and at the close of

1882 Governor of Western Australia. He was
knighted in 1877.

BRORA BEDS, a series of strata occurring at
Brora, a village iu Sutherlaudshire, of the same age
as the Inferior Oolite of Yorkshire. They are chiefly

remarkable for the occurrence in them of a seam of

coal of good quality 3'o feet thick, being the thick-
est stratum of true coal hitherto discovered in any
secondary strata in Britain.
BROSE, a Scotch dish prepared by pouring boil-

ing water, milk, or the liquor in which meat has
been boiled on oatmeal, and mixing the ingredients
iiy immediate stirring. When the brose is made
vrith water, butter is usually added. The dish is

denominated, according to the liquid used, kail-

broae, viater-hrijse , or htej-hros".. Atholc-brose, a famous
Highland cordial, is a compound of honey and
whisky, so called from Athole, a district of Perth-
shire, Scotland.
BROTHERHOODS, Relicioi-s, numerous socie-

ties instituted in the Middle Ages for pious and be-
nevolent purposes. Where the rules of monastic life

appeared too narrow and severe, the Romish Church
favored a freer form of consecrated life without
vows other than that of devotion to good works or
penitential exercises ; but in many other respects,
as in living together and the like, the brotherhoods
resembled the spiritual orders. Several of the con-
fraternities that either did not seek or did not ob-
tain the recognition of the Church, assumed the
character of sect, and being suspected of heresy
were severely persecuted. Even v.ithin the Pro-
testant churches single brotherhoods have been
formed, as the Ranhes Hans, founded by Wichern
at Hamburg in 1S:S3; those formed by Father Igna-
tius and the Cowley Fathers at Oxford are Anglican
brotherhoods.
BROTHERS, a name given to a group of sixer

eight rocky islets immediately outside the strait

of Bab-el-Mandeb, varying in height from 250 to 350
feet. Brothers is also the name given to three iso-

Jat?d mountains near the coast of Aew South AVales,
between Harrington Inlet to the south and Port
Macquarie to the north. They are valuable as land-
marks.
BROTHERS, Rich.vrd (1757-1824), the originator

of the Anglo-Israelite craze, born in Newfoundland
in 1757. and in 1772 entered the British navy, which
he quitted with a lieutenant's half-pay in 17S9. Re-
fusing, from conscientious scruples, to take the
oath requisite to enable him to draw his half-pay,
he was reduced to great distress, and became an"
inmate of the workhouse. In 1703 he announced
himself as "the Nephew of the Almighty, and
Prince of the Hebrews, appoinled to lead them to
the land of Canaan," and in 1794 he published a
book, .1 Revealed Knowledge of the Prophecies and
Times. For prophesying the death of the king and
the destruction of the monarchy he was com-
mitted in 1795 to Newgate, and thence soon after
transferred to a lunatic asylum. His disciples in-

cluded Nathaniel Halhed, the M.P. and orientalist;
Sharp, the engraver (See Britannica, Vol. XXI, p.

781) ; and Finlayson, a lawyer from Fife. Brothers
was released from the asylum in 1800, and died Jan.
2-5, 1824.

BROTHERS, Lav, an inferior class of monks, not
in holy orders, but bound by monastic rules, and
employed as servants in monasteries.
BROTHERS OF THE CHRISTIAN SCHOOLS,

an order of Roman Catholiclaymen, devoted chiefly
to the education of the poor. It was founded in

France in 1079. The order has under its control

nearly fifteen hundred houses in various parts of
the world. In the United States it has many col-
leges, academies, and other institutions, mostly
educational, under its management.
BROUGH, John, the "war governor" of Ohio,

born at Marietta, Ohio, in 1811, died in Cleveland,
Aug. 29, 1865. His early education was obtained
chiefly in printing ottices, and he fitted himself to
enter the Ohio University. He was for a time pro-
prietor of the "Washington County Republican" and
later of the "Lancaster Eagle." He was clerk of the
Ohio senate, and afterwards sat as a member of that
body. Elected to the office of State auditor he gave
careful attention to the financial system. He was
next connected with the "Cincinnati Enquirer" and
at the same time practiced law. Each paper with
which Mr. Brough was successively connected be-
came, under his management, a powerful Demo-
cratic organ. In 1848 he left politics, but during
the civil war, in 1863, he was urged to accept the
nomination for governor, Clement L. Vallandigham,
who had been court-martialed and was then living
in exile, being the opposing candidate. Brough was
elected by a very large majority. He served his
State with patriotism and fearlessness.

I BROUGHAM, ,Toiix, actor and playwriter, born
iu Dublin, Ireland, May 9, 1810, died in New York,
June 7, 1880. His father, an Irishman of good
family, died young, leaving his widow in great des-

I

titution. The son was brought up by an eccentric
I
and rich uncle, who sent him to the University.

j

The stage attracted him, and when his uncle met
with financial misfortune the young man went to
London iu 18;i0, and entered "the dramatic profes-
sion, finding a friend in Mme. Vestris, afterwards
Mrs. Charles Mathews, who at that time was mana-
ger of two theaters. For fifty years he followed
the profession, as author of plays, manager of thea-
ters, and actor in Dublin, London, and New York,
and was usually successful; yet, but for the gen-
erosity of friends, his last years would l.ave
been spent in poverty. A benefit was given him
in New York, and an annuity bought with the
proceeds. He wrote Li/e in the Clouda, Lore's Liv-
en/, Enthusiasm, Plaiiinf/ With Fire, and many other
plays. He w as editor and proprietorof t he "Lantern,"
a comic paper, and published collections of his
writings, entitled A Basket of Chips and the liiaisbi/

Papers.
BROUGHTON, Rnon.v, novelist, native of North

Wales, born Nov. 29, 1840. Her first work, Co»!t'(/i

Up as a Flower, published in 1867, was at once popu-
lar, and was closely followed l)y Not Wisehi but Ton
Well (1867), Red as a Rose is She (IS70), Nancy (1873),
Joan (1870), Belinda (1883), Doctor Cupid (1887), and
Alas (1890).

BROUGHTY-FERRY, a town of Forfarshire, and
a favorite watering-place, on the Firth of Tay, 3'a
miles east of Dundee. On the shore stands a castle
built in 1498, and repaired in 1860-61, as a defense
for the Tay. Population, 7,923.
BROWN, A.\KON Venable, statesman, born in

Brunswick county, Va., Aug. 15, 1795, died in Wash-
ington, D. C, March 8, 1859. A lawyer, in the legis-
lature almost continuously from 1821 to 18.32, he
was elected to Congress in 1839, 1841 and 1843; was
governor of Tennessee, and held other political
offices under the Democratic party, and was post-
master-general under President Buchanan. He in-
stituted some reforms in his department, such as
shortening the mail route to California by crossing
the isthmus of Tehuantepec.
BROWN, Benjamin Gratz, statesman and soldier,

born in Lexington, Ky., May 28, 1826, died in St.
Louis, Mo., Dec. 13, 1&85. He graduated at the
Transylvania University in his native city in 1845



352 B R W N

and at Yale in 1847 ; stiidied law at Louisville, and
about 1850 took up his residence in St. Louis. He
was a member of the Missouri legislature from 1852
to 1858, during which time he established the " Mis-
souri Democrat," which advocated Republican senti-
ments. During the civil war he favored the Union
and saw some military service. From 1863 to 1867
lie was United States Senator from Missouri, and
in 1870 was elected governor of the State. In
1872 he was candidate for vice-president on the
Greelej' ticket.

BROWN, Chad, or Cuadd, elder in the Baptist
church. The dates of his birth and death are un-
certain, but he probably died in 1665. He was the
first elder of the oldest church of the denomination
in America, and was chosen to succeed Roger Will-
iams as leader in the Providence colony. Many
religious and civil controversies arose in the settle-
ment which, but for Elder Brown's firmness and
judicious rulings, would have l>een settled by physi-
cal force. The good elder earned the name of
" Peacemaker," and to his memory a stone was
erected over his grave a century after his death.
BROWN, Ford Mado.x, author and painter, born

at Calais, France, in 1821. He pursued his earlier
studies at Antwerp under Baron Wappers. After
a brief period spent in portrait painting in Eng-
land, he resided for three years in Paris, where he
produced works intensely dramatic in feeling, but
somber in coloring. A visit to Italy about 1845 led
him to seek greater variety and richness of color-
ing, and its results were apparent in his subsequent
works. In 1850 he was a contributor of verse, prose
and design to the pre-Raphaelite paper, " The
Germ." (See Rossetti, Britannica, Vol. XX, pp.
858-59). He is known to some extent as a book-
illustrator, and among the examples of stained
glass which he has designed may be mentioned the
windows in St. Oswald's Church, Durham.
BROWN, Oliver Madox, son of the preceding,

author and artist, born at Finchley, near London,
England, Jan. 20, 1855, died Nov. 5, 1874. At the
age of 12 years he executed a water-color picture,
Margaret of Anjou and the Robber, of very consider-
able merit ; two years later his C/oVon was shown
at the Dudley Exhibition ; in 1870 his equestrian
Exercise found a place in the Royal Academy ; and
already several of his designs had been engraved.
In 1871-72 he wrote his first novel, Tlie Black Swan,
a marvelous production for a lad. The tales of Tlie

Dwal-e Blulh and Hebditch's Lcrjacy, with some minor
pieces, were incomplete at the time of his early
death.
BROWN, George, Canadian journalist, born in

Edinburgh, Scotland, Nov. 29, 1818, died in Toronto,
May 9, 1880. He assisted his father in the printing
business in Toronto, then came to New York, where
he published the " British Colonist" for his father.
He returned to Canada, and in 1S44 established
"The Globe." Twenty years later, having made
this a successful daily paper, he started the "Ca-
nadian Farmer." In 18.52 lie entered the Canadian
parliament, and soon became a powerful leader.
In August, 1858, he was called to assist in forming
a government, and the Brown-Dorion administra-
tion came into being; but on account of dissatis-
faction in the assembly. Brown and his colleagues
resigned. In the movement for constitutional
changes, which was begun in 18()4, he was leader of
the reform section, and the report of the committee
which he formed was carried out in 1869. He was
twice^offered the honor of knighthood ; sat in many
public conferences ; was sent as delegate to London
in 1865, and to Washington in 1874 to assist in
formulating a commercial treaty. He declined the
lieutenant-governorship of Ontario in 1875. Mr.

Brown's death resulted from his being shot in the
leg by a discharged employee. In Queen's Park,
Toronto, there is a statue which was erected to his
memory in 1884.

BROWN, Sir George, British general, G. C.B.,
born at Linkwood, near Elgin, Scotland, in 1790,
died at Linkwood, Aug. 27, 1S65. He entered the
army in 1806; served through the Peninsular cam-
paign (1808-13), and in 1814 joined Ross's expe-
dition against tlie United States. In the Crimean
war (lSo4-55), he commanded the Light Division,
and was severely wounded at Inkerman. In 1860
he became commander-in-chief in Ireland.
BROWN, George Lorixg, painter, born in Boston,

Mass., Feb. 2, 1814, died in Maiden, Mass., June 25,
1889. Lie studied art in Boston under Washington
Allston, and in Paris with Eugene Isabey, and be-
came noted as a landscape p<;inter. Some of his
best pictures are: Tlie Baijof ^evj York, Xiagara /•;/

Moonlight, Venice, and Doge's Polace at Sunrise.
BROWN, Gooi.D, grammarian, born in Provi-

dence, R. I., ilarcli 7, 1791, died in Lynn, Mass.,
March 31, 1.S57. He was of Quaker descent, taught
school in Rhode Island and in a Friend's school in

Dutchess county, N. Y., and in 1S13 removed to
New York city, where he conducted an academy
for over twenty years. He published grammars
which were great improvements on those previously
in use, and were authorities for years. Their titles

were: Institutes of English Grammar, First Lines of

English Grammar, A Grammar of English Gram-
mars.
BROWN, Harvey, soldier, born in Rahway, N. J.,

in 1795, died in Clifton, N. Y., March 31, 1874. In
1818 he graduated at the United States Military
Academy, and served successively in the Black
Hawk expedition, in Florida in 18.36; in the cam-
j)aign against the Seminoles; on the Canadian
border, and again on the Mexican border. He was
ordered against the Seminoles in 1852-53 and again
in 1854—56; was commander of the Washington de-
fenses uniil April 4, 1861; was ordered to Fort
Pickens, Florida, 1861-62, and his last important
services were rendered in New York city, July
12-16, 1S63, during the draft riots. For this'he was
breveted major-general, U. S. A. In the same year
he was retired from active service, having had
his name on the Army Register for more than forty-

five years.
BROWN, Henry Armitt, orator, born in Phila-

delphia, Pa., Dec. 1, 1844, died there Aug. 21, 187!'.

He was a Yale graduate, studied law in Columbia,
traveled in Europe and the East, and on his return
became famous as an orator on historical, social or
political occasions.
BROAVN, IIexry Kirke, sculptor, born in Levden.

Mass., Feb. 24, 1814, died in Newburg, N. Y.. July 10,

1886. At an early age he began to paint, and at the
age of seventeen studied with Chester H;;rding. a
portrait-painter, Boston. Removing to Albany, lie

made portrait-busts of Dr. Wm. B. Sprague. Erastus
Corning and others. He spent four years in Europe,
and in 1846 returned to New York, where, assisted

by skilled foreign workmen, he attempted the first

bronze casting ever done in America. He con-

structed the altar-piece for the Church of the -\n-

nunciation in New York, and modeled portrait

busts of his friends. Dr. Willard Parker and Will-

iam CuUen Bryant. He made the statue of DeAVitt
Clinton for Greenwood Cemetery. For several years

he lived in South Carolina, where he was engaged
on an ideal group to adorn the Columbia State

House. Unfortunately. Sherman's army destroyed
this work of art before it had been completed. The
war compelled Mr. Brown to go North ; for. although
ho had made many warm Southern friends and was
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urged to espouse the Confederate cause, his sym-
pathies were with the North. He served on the
Sanitary Commission. Among the works executed
by this artist are : Dr. George W. Bethune, in Parker
Institute, Brooklyn ; Lincoln, in Union Square, New
York; Equestrian Statue of General Scott; General
Philip Kearney; Richard Stockton, and An Equestrian
Statue of General Nathaniel Greene. IMost of Mr.
Brown's works are owned by public or national
associations. His equestrian statues are ranked as
his best.

BROWN, Jacob, soldier, born in Bucks county,
Pa., May 9, 1775, died in AVashington, D. C, Feb. 24,

1828. In early life he engaged in surveying, teach-
ing, writing for newspapers, studying law and in

military service. He fought at Ogdensburg Oct. 4,

1812 ; at Sackett's Harbor May 29, 1813 ; at Chip-
pewa July 5, 1814 ; at Lundy's Lane, July 25,

1814, and at Fort Erie, Sept. 17, 1814. He was
very successful in leading his troops, and it was
said of him, " No enterprise that he undertook
ever failed." Congress awarded him thanks and a
gold medal, and he succeeded to the chief command
of the United States army, March 10, 1821.

BROWN, Jonx, grandson of Chad Brown, born in

Providence, R. I., Jan. 27, 1736, died there Sept. 20,

1803. He was a wealtliy mercliant, and his were
said to be the first ships trading between Rhode
Island and the East. Anticipating tlie American
Revolution, heliad his ships from the East freighted
with gunpowder, which went to supply the soldiers

of Cambridge. The corner-stone of the first build-
ing of Brown University was laid by him. He was
<jne of the largest contributors to that institution,
and for twenty years its treasurer.
BROWN, Jonx C.vi.vix, soldier, born in Giles

county, Tenn., Jan. (i, 1827, died in Macon county,
Tenn., Aug. 17, 1889. He graduated at Jackson
College, Tenn., iS4ti, and soon thereafter began the
study and i)ractice of law, in which he succeeded.
His health becoming delicate, he traveled exten-
sively in Europe, Asia and Africa, and, having re-

covered his health, returned to America and re-

sumed liis profession in liis native county. He was
elector of liis Congressional district on the Whig
ticket in 1860. He entered tlie military service of
tlie State of Tennessee in IStil as captain of a
company; was soon afterward el<>cted colonel of

a regiment, and was transferred from the military
service of Tennessee to that of tlie Confederate
States, in which he served with increasing distinc-

tion till the close of the civil war in 1865—having
been successively promoted to the grades of briga-
dier and major-general. He was captured at Fort
Donelson,Tenn., in February, lS(i2, when the Confed-
erate forces at that place surrendered to Gen.
Grant ; was a prisoner of war at Fort Warren, Mass.,
for about seven months, when he was exclianged
and reentered the Confederate army with his com-
mand at Chattanooga, Tenn., in September, 1862,

and was with Gen. Bragg on his Kentucky cam-
paign

;
participated in tlie battles of Perry ville,

Ky. ; Murfreesl)oro or Stone River, Chickamau-
ga, Missionary Hidge. Keuesaw ^Mountain, in the
battles near .Ulanta, Ga. ; at Jonesboro, Ga., and
at Franklin, Tenn. At the latter battle, wliich was
one of the fiercest and bloodiest of the war, he com-
manded a division of Tennesseans (formerly Cheat-
ham's division), and when the advanced and in-

ferior line of tlie Federal forces had been stormed
and routed, and had sought refuge in their main
line, strongly intrenclied, and near a lialfmile to the
rear, he shouted to his eoniinaiid to " go into tlie

works with them." His order was obeyed and a
portion of his division, under command of Briga-
dier-General Geo. W. Gjrdon, were tlie only Con-

federate troops that made a breach in the main
line of the Federal works. But the Federals being
opportunely reenforced at that point, the Confed-
erates were driven back to and on the opposite side
of the main line of works—Gordon being captured
and the battle proving a disaster to th« Confederate
arms.
After the war. Gen. Brown successfully resumed

the practice of the legal profession. He was elected
president of the Constitutional Convention of the
State in 1870, in which capacity he served with
eminent satisfaction to the people, and was twice
elected governor of Tennessee, serving as such from
1871 to 1875. About this time, retiring from public
life, he became vice-president of the Texas Pacific
Railroad. He subsequently became solicitor for
Jay Gould's western system of railroads, and more
recently became receiver of the Missouri Pacific
Railroad, the vast and varied interests of which he
managed with signal success and efficiency. He
was a well-balanced, many-sided, potential man,
with a vigorous, well-disciplined and practical, yet
cultivated, intellect ; success crowned his varied
efforts and enterprises with remarkable uni-
formity.
BROWN, Jonx Carter, merchant, philanthropist

and book collector, born in Providence, R. I., Mig.
28, 1797, died there June 10, 1874. He was a son of
the merchant-philantiiropist, Nicholas Brown. In
181G he graduated at Brown University, and entered
the counting-room of his father. He gathered a
fine library, which numbered i).235 volumes, among
which were 48 containing the journals and letters
of the North American Jesuits. He was a liberal
patron of Brown University.
BROWN, John Portek, Oriental scholar, born in

Chillicothe, Ohio, Aug. 17, 1814, died in Constanti-
nople, Turkey, April 23, 1872. He was in the naval
service till his uncle, David Porter, was sent as
minister to the Porle in 1832. wlien he accom-
panied him abroad, and, giving his attention to the
study of Oriental literature, achieved a higli repu-
tation. In various capacities lie spent forty years
in Turkey, during the last fourteen of which lie was
secretary of legation. He frequently contributed
to American magazines, translated Ahmed Ben
Hemden's Turkish Erening Entertainments; Constan-
tine's Ancient and Modern Constantinoiyle, and wrote
Dervishes, or Griental Spiritualism.
BROWN, ,TosEPH Emersox, statesman, born in

Pickens countj*, S. C, April 15, 1821. He graduated
at the Yale law-school, served as State senator and
as presidential elector, and was governor in 1857,

1859, 1801 and 1863. He espoused the Southern
cause when the civil war opened, seized Forts
Pulaski and Jackson, and afterward the United
States arsenal at Savannah

; this was done early in

the first months of the war. He raised an army of

10,000 men, consisting largely of persons usually ex-
empt from military service. When Jefferson Davis
called for this force to fight outside the State, Gover-
nor Brown would not send them, believing such an
order unconstitutional. At the close of the war he
was imiirisoned for a time, but in 1866 visited
Washington and became convinced that the best
course for his State was to submit to the recon-
struction measures. This policy made him unpop-
ular for a time, and he voted with the Republicans
when Grant was elected President. The tide of

popularity turned, and ex-Governor Brown has
represented his State in the United States Senate
from ISSO to 1891, being elected by the Democrats.
BROWN, Nicholas, philanthropist, great grand-

son of Chad Brown, born in Providence. R. I., April
14, 17(i9, died there, Sept. 27, 1841. He was a grad-
uate of Rhode Island College, and for many years
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a member of the Stare legislature. Rhode Island

College -.vas renamed in his honor. He grave nearly

$100,000 to Brown University. Hope College and
Manning Hall were erected by him, the former be-

ing named for his sister, Mrs. Hope Ives. For 50

years he was officially connected with the college.

He was a liberal benefactor of other literary or

charitable institutions.

BROWN, Glympi.v, lecturer, born in Prairie

Ronde, Mich., Jan. 5, 1835. She was educated at

Mount Holyoke Female Seminary and at Antioch

College, Yellow Springs, Oliio. She studied theology

at the Universalist school at Canton, N. Y., and
in 186-t was installed pastor of a church in AVey-

mouth, Mass. She has since been pastor of Western
churches, has lectured, and is president of the Wis-

consin Woman Suffrage Association. She is mar-

ried to Henry AVillis.

BROWX, S.iMUEL, physician, born in Rockbridge
county, Va., Jan. 30, 1769, died in Alabama, Jan.

12, 1830. He graduated at Dickinson College, and
studied medicine with Dr. Rush in Philadelphia.

For six years he was professor of medicine in Tran-

sylvania University, Lexington, Ky., and he after-

wards assisted in starting a medical school in that

city. Dr. Brown had a large practice, yet found

time to invent various industrial and agricultural

improvements ; the clarification of ginseng was one

of these. He was founder of the first American
medical association.

BROWN, Sir Wil^.l^m, founder of the Liverpool

Free Library, born at Ballymena, county Antrim,
Ireland, in l"784, died jNIarch 3, 1SG4. In 1809 he es-

tablished at Liverpool a branch of his father's

linen business, and laid the foundation of one of

the largest mercantile firms in the world. He took

a prominent part in local and public affairs, being

especially interested in the promotion of education

among the people. In 1846 he was elected member
of Parliament for South Lancashire, and was thrice

afterwards reelected. In 1857, at a cost to himself

of £40,000, he founded the Free Public Library of

Liverpool, and in 1859 he raised a corps of volunteer

artillery. He was made a baronet in 1863.

BROWN, Mount, in the Rocky Mountains, near

the source of the Columbia River, and on the

Vjorders of British Columbia and Alberta. It is

16,000 feet high.
BROWNE, Edwakd Harold, English divine,

born March 6, 1811, at Morton House, Bucks, and
educated at Eton and at Emanuel College, Cam-
bridge, where he became a Fellow and tutor. He
was made professor of Hebrew at Lampeter in

1841, and Norrisian Professor of Divinity at Cam-
bridge in 18.54; was consecrated Bishop of Ely in

1864, and translated to Wincliester in 1873. His
works comprise several volumes of sermons, a book
on the Pentateuch, and the well-known E.rposi-

tioii. of the Thirty-nine Articles (1850; 12th edition,

1882).

BROWNE, Hablot Knkhit, artist, the "phiz"

of many clever and humorous book illustrations,

Ijorn at Kennington, Surrey, England, June 15,

1815, died at West Brighton. .I'uly 8, 18SL'. He early

showed a taste for drawing, and was apprenticed to

Finden ; Ijut, disliking the laborious methods of line-

engraving, he took to the freer processes of etching

and water-color painting, and in 1883 gained a

medal from the Society of Arts for an etching of

John Gilpin. In 1836 Browne supceeded Seymour
and R. W. Buss as illustrators of Dk^kens's Pirk-

)rlck, competing successfully against Thackeray
for tlie work ; and he soon enjoye<l a rejiutation

wliich was continued and preserved by his designs

for Xii'hntaK Nickh'bii,.Vaster llumjihrmfa ri,,rk, Mar-

tin Chuzzlewit, David CopperJkhJ, and otlier of Dick-

ens's works. He also illustrated many of Lever's
and several of Ainsworth's novels.
BROWNELL. Henry Howard, author, born in

Providence, R. I., Feb. 6, 1820, died in East Hart-
ford. Conn., Oct. 31, 1872. He studied law, but ap-
plied himself to teaching in Hartford. During the
early part of the civil war he versified Farragut's
"General Orders" to his fleet in the attack on New
Orleans. The bright little poem came to Farra-
gut's notice, and the poet and commander met each
other. Through the influence of the latter, Brow-
nell's desire to witness a naval battle was granted,
for he was appointed acting ensign on tlie flag-ship

Hartford. He was present at tlie battle of Mobile
bay. The tlioer Fight and The Bay Fiylit are his

best poems, and are warmly praised by Oliver Wen-
dell Holmes. Brownell published a volume of

poems, and a few other works.
BROWNELL, Thomas Church, Bishop of the

Protestant Episcopal church, born in Westport,
Mass., Oct. 19, 1779, died in Hartford, Conn.. Jan.
13, 1865. He studied at Brown, graduated at Union
as valedictorian of his class in 1804, was appointed
Greek and Latin tutor, professor of Logic and
Belles-lettres in 1806; lectured on Chemistry, and
in 1814 w-as elected professor of Rhetoric and
Chemistry. A little time previous to this his re-

ligious views had changed ; he abandoned the Cal-
vinistic theory, and began the study of theology
with the intention of becoming an Episcopal cler-

gyman. He was ordained deacon in 1816, and two
years later elected assistant minister of Trinity
Church, New York. In 1819 he was consecrated
bishop. He labored earnestly for a church coll^ee

in Connecticut, and in 1823 the charter for Wash-
ington (now Trinity) College was granted. He was
its first president, but continued in t iiice only a
year, as the duties of his eijiscopate required his

whole time. He organized churches in the South,
published sermons and religious books, and during
the 45 years of his episcopate ordained 179 deacons
and confirmed 15,000 people.
BROWNIAN JIOYEiMENT, also and originally

called Bninonian Motion or Movement, an incessant
vibratory motion frequently observed in very
small, solid particles when suspended in water, as

when gamboge is rubbed up in water, and first de-

scribed by Robert Brown (1757-1831), a Scotch bo-
tanist and agriculturist. The same movements
are also manifested by microscopic germs, but the
Brownian movement is entirely physical, not vital.

Its cause is somewhat obscure, but may perhaps be
explained by the fact that tlie particles being in

delicate equilibrium are extremely sensitive to

change of temperature.
BROWNIE, kind of domestic spirit in the folk-

lore of Scotland. See Britannica, Yol. II, p. 204.

BROWNING. Robert, F:nglish poet, born at

Camberwell, May 7, 1812, died Dee. 12. 1889. He
received a local education, attended lectures at

University College, and then traveled abroad.
AVhile still a youth he acquired the triple reputa-
tion of poet, musician and modeler. I'attline, a
dramatic poem, written at the age of 19, was pub-
lished in 1833. Two years later appeared his I'ara-

relmut, whicli revealed a greater force. In 1837 he
wrote his first tragedy, SlrajFonl, but this and sub-
sequent (days were not of the usual popular stage
order. .V(/rrfc??o, wliich for its involutions of thought,
has given more trouble to Browning's readers tlian

any other of liis works, appeared in 1840. A 6eri«»*

of plays, tragedies and dramatic lyrics was issui»

under the collective title of Bell.'f and J'oinegranates

(1841—l(i), containing some poems which became
and still remain the most popular of all Browning's
writings.
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In 1846 Browning married Elizabeth Barrett,

herself a gifted poetess, and with her went to Flor-

ence, where they resided for 15 years. In 1850
I5rowning published Christinas Ere and Easter Da;/,

and in 1855 ^fen and Women. After the death of his

wife, in 1861, the poet settled permanently in Lon-
don with his only son, Robert IJarrett, born in 1840.

His generally accepted master-piece, 77ie Ring and
the Book,-wa.s published in 1869. IlervS Riel, a poem
upon a French sailor hero, was published in

1871, the proceeds being given to the fund for the
relief of Paris. From 1871 onward, works by Brown-
ing appeared in rapid succession.
The "Browning Society" of London was estab-

lished in 1881 for the purpose of promoting the
study and influence of the poet's works, and the
example of London has been followed by many
other large centers in Great Britain, the colonies,
and the United States. Browning is the most
subtle and intellectual of contemporary English
poets ; his lyrical faculty, dramatic energy, and
power of psychological analysis have rarely been
equaled at any period ; but his style is too fre-

(|uently obscure and difficult ; his versification hard
and rugged, and his rhymes forced.
BROWNLOW, WiLLi.\M Gaxx.\way, born in

Wythe county, Va., Aug. 29, 1805, died in Knoxville,
Tenn., April 29, 1877. He was an itinerant Metho-
dist preacher, who in 1828 began to interest liim-

self in politics. He soon became known as the
"Fighting Parson." He was opposed to nullification,

in favor of slavery, but opposed to secession. He
was editor of the "'Knoxville Whig" from 18-38 to
1861, at which last date his paper was suppressed.
He was persuaded to leave the town, for lie would
not take tlie oath of allegiance to the Confederate
government, but on his return was treaclierously
arrested and imprisoned. Judah P. Benjamin re-

garded him with distrust, and advi.sed Iiis being set
at liberty. Brownlow was put inside Union lines,

and then made a trip North, lecturing in prominent
cities to large audiences. In 1804 he returned to

Tennessee, and the following year was elected gov-
ernor. He served a second term. The Ku-Klux
trouble broke out at this time, and tlie governor
Avas obliged to proclaim martial law in nine coun-
ties. He was elected to the United States Senate
ill 18G9. and, at the close of his term returned to
Knoxville, purchased a controlling interest in his

<ili newspaper, and edited it till the time of his
death.
BROWX-SEQUARD, Cii.vri.es Edoiard, physiolo-

gist and physician, Ixirn in Mauritius in 1818, his
lather being a sea captain from Philadelphia, Pa.,

who married on the island a lady nam(>d Seciuard.
The son studied at Paris, and graduated M. D. in

1846. He has since received numerous prizes for the
results of valuable experiments in various depart-
ments of physiological science, principally con-
nected with the blood, tlie brain, and the nervous
system. He has edited several medical journals,
and held the chair of medicine in tlie Paris School
of iMedicine, and since 1878 the chair of Experimen-
tal Alodicine in the College of France; and again in

the French Academy of Sciences. He occujiied the
ciiair of physiology in Harvard College from 1864
till 1869. He also practiced medicine in New York
city from 1873 to 1878.

BROWNSON, Orestes Augustus, born in Stock-
bridge, Vt., Sept. 16, 1803, died in Detroit, Mich.,
April 17, 187(i. In 1S22 he united with the Presbyte-
rian church at Ballston, N. Y., but his religious views
changed, and three years later he became a Univer-
salist, preached in New York and Vermont, and
conducted successively the "Gospel Advocate" and
ths "Philanthropist," organs of Universalisni. In 1828

attracted by the views of Robert Owen, he helped to
form the working-men's party. The writings of Dr.
Channing next influenced him to study Uuitarian-
ism, and he became a preacher in that denomination
in 1832. He was a popular Democratic leader, and
in Massachusetts a favorite stump-speaker; he was
one of the founders of the "Locofoco " party in New
Y'ork, and a supporter of Van Buren. By writing
articles on eclectic philosophy he gained the reputa-
tion of being a philosopher; he started the "Boston
Quarterly Review," which was afterwards incorpo-
rated with the "Democratic Review" of New Y'ork.
In 1844 he joined the Roman Catholic church. Dr.
Brownson advocated his ideas on politics and relig-
ion in the paper published in New Y'ork as "Brown-
son's Quarterly Review," still the leading Roman
Catholic periodical of the United States. His ortho-
doxy was questioned, but Cardinal Franzelin pro-
nounced his published works undeserving of cen-
sure. His last years were spent at the home of his
son in Detroit. The collected edition of his works
is published in nineteen volumes, among these be-
ing Essai/s and Ilevieies; The Spirit Rapper; An Au-
tobioi/raphy; Charles Ehrood, or the Infidel Convert-
ed; and Conrersations on Liberalism and the Church.
In politics as in religion, Dr. Brownson was unsta-
ble and liable to a change of views. As a stump-
speaker and as a writer he was vigorous and acri-

monious.
BROWN SPAR, a name often given by mineralo-

gists to certain varieties of dolomite, or magnesian
limestone, distinguished by a lirownish or reddish
color, and a pearly luster, on account of which they
are also sometimes called pearl spar.

BROWNSVILLE, a town of Pennsylvania, situ-

ated on the east bank of the Monongahela, about
30 miles south of Pittsburg. It contains extensive
manufactories of glass, iron, machinery, flour,

steam-engines, and lumber. Coal is mined in the
vicinity.

BR( )WNSV1LLE, a town of Tennessee, county-seat
of Haywood county. It is situated in a fertile cotton-
growing region, about five miles north of the Hatcliie
River and 25 miles west of Jackson. It is the seat
of four colleges, and an important shipping point
for cotton.
BItoWNSVILLE, a city of Texas, county-seat of

Cameron county, and a port of entry. It is situated
on the Rio Grande, opposite Matamoras, Mexico. It

is liistorical as the scene of two engagements, the
first being an unsuccessful attack by the Mexicans
in May, 1846; the second being the capture of the
city by General Banks in November. 1863. It con-
tains a custom-house, and is the seat of a Roman
Catholic college and convent.
P.ROWN INIVERSITY. See Colleges, in these

Revisions and Additions.
BROWNVILLE, one of the oldest towns of Ne-

l>raska. county-seat of Nemaha county. It is pleas-

antly situated on the Missouri River, about 120
miles, liy water, below Omaha. It contains several

mills and factories, and has a flourishing local and
river trade.
BROWNWOOD, a city of Texas, county-seat of

Brown county. It is situated on tlie Pecan River,

near the foot of the Comanche Mountain, about 75

miles northwest of Lampasas. The surrounding
country is rich in pasturage, and in the vicinity are
valuable groves of oak, ash, elm, and other timber.
BROXBURN, a mining and manufacturing vil-

lage of Scotland, situated on the Union Canal, 12

miles west of Edinburgh. It is chiefly notable for

its shale-oil works. See Britannica, Vol. XVIII, p.

240. Tliuse of the Broxburn Oil Company, built in

1878, employ about 1,600 men. and turn out annually
about 10,000,000 gallons of crude paraffine oil from
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the shale mined in the neighborhood, besides par-
afline candles and wax, sulphate of ammonia, and
other products. Population, 3, 210.
BRUCE, Alex.vxdek, a Scotch clergyman and

educator, born in Perthshire in 1831. He became
professor of Xew Testament e.xegesis in the Free
Church College at Glasgow in 1875. His literary
works are chiefly theological.
BRUCE, Bl.vxciib K., born in Prince Edward

county, Va., 3Iarch 1, 1841. He is an African, was
born in slavery and continued in servitude till the
civil war, when his young master enlisted in the
Confederate Army. Young Bruce had received some
education from his master's tutor, and he taught
school in Hannibal, Mo., and then entered Oberlin
College. After the war he became a Mississippi
planter, was elected to several county and State
offices, and in 187.5 was elected on the Republican
ticket to the TTnited States Senate. Since 18ii8 he
has been a member of every Republican convention.
In 1881 he was appointed by President Garfield to
the office of Register of theTreasury. Senator Bruce
is highly esteemed as a platform lecturer as well as
politician.

BRUCE, George, typefounder, born in Edinburgh,
Scotland, July 5, 1781, died in Xew York city, July
6, 18G6. Coming to Xew York at the age of 14 he was
apprenticed to a book-binder, and with his brother
David afterwards drifted to Philadelphia, Albany,
then back to New York. They had had some print-

ing-house experience, and in 1806 opened a book-
printing office. Three years later they were able to
move to a better locality. In 1812 the secret of

stereotyping was learned by David during a visit to

England, and the brothers henceforth employed the
process in their work, finding it necessary to cast
their own type, and in various other ways overcome
obstacles. The New Testament in bourgeois (1814)

was their first stereotyped work. In 1816 they
abandoned the printing business and became eiC-

clusively typefounders, erecting in 1818, on Cham-
bers street, the present foundry. George Bruce in-

troduced many improvements in types, and, assisted
by his nephew David, his brother having retired
from the business, invented the only successful type-
casting machine. Mr. Bruce was connected with
various industrial societies, and was noted for integ-
rity and benevolence.
BRUCE, John Collingwood, antiquary, born at

Newcastle in 1805, graduated at Glasgow in 1826,

and was trained for the Presbyterian ministry, but
devoted himself to teaching. He was moderator of
the English Presbyterian Church in 1881. His works
include The Roman Wall (1851 ; third edition, 186G)

;

The Bayeux Tapestry Elucidated (1856) ; Lapidarinm
Seplentrionalc (1875), an account of all the Roman
monuments in the North of England ; and a Hand-
book to the Roman Wall (1863; third edition, 1885).

BRUCEA, a genus of Terehinthacea;, named after

J. Bruce (1730-94), the African explorer. Brucea
antidysentert\-a or ferruiiinra is an Abyssinian shrub,
the leaves of which are said to be tonic, astringent,
and useful in disentery. Those of Brucea snmatrana,
a native of the Indian Archipelago, China, etc.,

possess the same medicinal properties. They are
intensely bitter, their properties resembling those
of quassia. Th." Abyssinian species acquired a facti-

tious importance in the beginning of the 10th cen-
tury, from a mistaken belief that it produced the
dangerous False Angostura Bark, and in this belief

the name Brucin was given to an alkaloid really

produced by Strychnos nux-vomica.

BRUCH, Max, a German composer, born at
Cologne in 1838. He is the composer of the famous
Lorelei/. Of his larger works his Scenen from Hie

Frithi'oJ' Saga, and Scenes from the Odysseus,' are con-

spicuous for masterly treatment and strong con-
trast of vocal and orchestral tones.
BRUCIN, a vegetable alkaloid present in Strych-

nos nu.i-vornira. and St. Ignatius" bean. Its action
on the animal economy is similar to that of strych-
nine, but much less powerful, and on this account
it is seldom employed. It is capable of being con-
verted into strychnine by heating it with five times
its weight of dilute nitric acid, carbonic acid gas
being given off.

BRUGG, a town in the Swiss canton of Aargau.
situated on the right bank of the Aar, 36 miles
southeast of Basel by rail. Near it is the site of
]'indonissa, the chief Roman station in Helvetia

:

and it was also the cradle of the house of Hapsburg,
whose ruined castle, founded in 1020, crowns a
wooded height two miles from the village. Nearer
is the abbey of Konigsfelden (1310, converted in 1872
into an asylum), in the vaults beneath which are
interred many of the members of the Austrian royal
family. Zimmermann was a native of Brugg. Popu-
lation, 1,435.

BRUGSCH, Heinrich K.vei., an eminent Egypt-
ologist, born at Berlin, Feb. 18, 1827. At the age of
21 he published a Latin treatise on the demotic
writing, which gained him the favor of King Fred-
erick William IV, by whose aid he was enaoled to
visit the museums of Paris. London. Turin, and Ley-
den. He visited Egypt in 1858, taking part in the
excavations of the French archa'ologist, Mariette.
at Memphis. He was called to the chair of Oriental
Languages at Gottingen, but returned to Egypt in
1870, on the invitation of the viceroy, to take charge
of the School of Egyptology at Cairo with the rank
of Bey, receiving the title of Pasha from the vice-
roy in 1881. In 1884 he accompanied the German
embassy to Persia. Brugsch's works on Egyptology
are numerous and valuable. Of these the chief are":

Geographische Inschrlften altdgyptischer Denkmdler
(three volumes, 1857-60) ; Geschichte Egyptens unter
den Pharaonen (1877; English translation, 1879):
Hieroglyphisch-demotlschcs Wdrterlmch (seven vol-
umes, 1867-82); Orammaire Hieroglyphique a V Usage
des Eludiants (1872); Dictionnaire Geographique d<

I'Ancienne Egypte (1877-80) ; Tliesaurus tnscriptionum
.Egyptiaearum (1882); and Religion und Mythologie
der alten Egypter (1884).

BRUHL, a town of Rhenish Prussia, eight miles
southwest of Cologne by rail. It has a fine castle,
erected in the early part of the 18tli century by the
Elector Clement Augustus of Bavaria, and restored
by the king of Prussia in 1842. After his banish-
ment frorrt France in 1651, Cardinal Mazarin took
up his residence in Briihl. Population, 4,0.30.

BRUHL, Heixricu, Count vox, prime minister of
Augustus III, king of Poland and elector of Saxony,
memorable among unworthy ministers and venal
statesmen, born at Weissenfels in 1700, died Oct. 28.

1763. In early life he entered as a page into the
service of the duchess of Saxe-Weissenfels. His
winning address and tact gained for him rapid pro-
motion through several offices of state, until in

1746 he became prime minister to .VugustusIII (see
Britannica, Vol. XXI, p. 355). AVhile humoring the
whims of his unworthy master he contrived to

enrich himself and to accumulate honors and titles,

maintaining the most splendid establishment in the
kingdom. The effect of this robbery of the national
finances was felt at the outbreak of the Seven
Years' War, when the country could furnish only
17,000 men to oppose Frederick of Prussia, who sur-

prised and captured tlie whole Saxon army in its

camp at Pirna. Augustus andBriilil fled to Warsaw,
returning to Dresden wlien peace was concluded.
BRT':Ni.\IRE (French, "foggy month'"), a division

of the year in the Republican calendar of France.
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It includes the time from Oct. 22 to Xov. 20. The
celebrated 18th Brumaire, which witnessed the
overthrow of the Directory and the establishment
of the sway of Napoleon, corresponds with Nov. 9,

1799, of the Gregorian calendar.
BRUMMELL, George Brvax (1778-1840), better

known as " Beau Brummell," born in London, .Tune

7, 1778, the son of Lord North's private secretary.

At Eton, and during a brief sojourn at Oxford,
he was less distinguished for studiousness than for

the exquisiteness of his dress and manners, and,
after four years in the army, having come into a
fortune of .£30,000, he entered society as an arbiter
of elegancies, in which vocation he proved a bril-

liant success. His wit proved too fine for his 20

years' patron and admirer, the Prince Regent, re-

sulting in a quarrel in 1813. Three years later

Brummell was forced by gambling debts to flee to

Calais, where he continued his reckless course for

14 years. From 1830 to 1832 he held a sinecure
consulate at Caen. He subsequently became imbe-
cile, and died in the pauper lunatic asylum of that
city, March 30, 1840.

BRUNAL an independent Mohammedan terri-

tory in the northwest of Borneo, whose sultan was
formerly overlord of the whole island. Area, about
18,000 square miles; population estimated at about
200,000, divided into trade castes. The capital,
Rruani, situated on a river of the same name, is a
sijualid town, built on piles. It has 30,000 to 35,-

(Hii) inhabitants, who carry on considerable trade
with .Singapore and other ports.

BRUNANBURGH, the scene in 937 of a bloody
battle, in which Athelstan defeated an allied army
of Welsh, Scots, and Danes (see Britannica, Vol.
VIII, p. 285; Vol. XVIU, p. 570; Vol. XXI, p.

479). "The exact location of the place is not known.
Of the Anglo-Saxon poem on the victory, preserved
In the Anglo-Saxon Chronicle, there is a spirited

Tersion by Lord Tennyson.
BRUNE, (Jim.L.MME JI.vuie Asxe (1763-1815), a

French marshal of the First Empire, born at Brives-
la-Gaillarde, March 13, 17()3. At first a Paris book-
seller, he became a member of the Cordeliers' Club,
and a friend of Danton. In 1792 he was sent as
civil commissary to Bt>lgium, but he soon entered
the army, fought in the Vendean war and in Italy
under ^Iassena, and after Rivoli was made general
of division. Sent by the Directory to Switzerland
in 1798, he executeil his orders with brilliant suc-
cess (see Britannica, Vol. XXII, p. 793). In 1799
he was made commander of the army of Holland,
where he achieved the reputation of being one of
the best generals of his age. In 1803 he was am-
bassador to Turkey, and in 1804 obtained the
dignity of marshal. He became governor-general
of the Hanseatic towns, but was recalled by Napo-
leon. After the return from Elba he joined the
Emperor, was made a peer, but, like many
lietter men, had his prospects blasted by Waterloo.
He was brutally murdered by an infuriated mob
at Avignon, Aug. 2, 1815.

BRUXIG, a Swiss pass (3,39() feet), forming the
shortest and easiest route between the " Forest
Cantons" and the Bernese Oberland. A road was
formed in 1857-62, and in 1888 a Brunig branch of

the Berne-Lucerne railway was opened.
BRUNI ISLAND (North and South) lies oflT the

east coast of Tasmania, from which it is separated
by D'Entrecasteaux Channel. It has a length of

32 mil.?s, a varying breadth of one to 11 miles, and
an area of 160 square miles. Coal is here mined.
BRUNNOW, PniLipp, Count von (1797-1875),

diplomatist, born at Dresden in 1797, and entered
the Russian service in 1818. Sent on a special

mission to London in 1839, he was accredited as

permanent ambassador tliere in the following
spring. In this capacity he soon acquired distinc-
tion as a diplomatist. On the outbreak of the war
in 1854 he retired from London, and represented
Russia at Frankfort. He was afterwards appointed
to the court of Prussia, but in 1858 he returned to
his old place in London, where he represented Rus-
sia at the conferences in 1864 and 1871. He was
raised to the rank of count in 1871, and in 1874 re-
tired to Darmstadt, where he died April 12, 1875.
BRUNO THE GREAT, archbishop of Cologne,

one of the most eminent men of his time, born
about 925, died at Rheims, Oct. 11, 965. He was
the third son of Henry the Fowler. He beca:iie
archbishop of Cologne and chancellor of the em-
pire under his brother Otto I, and afterwards, as a
reward for his service, duke of Lorraine. Distin-
guished alike for piety and learning, he strove to
reform the monasteries and advance the love of
learning among the clergy.
BRUNSWICK, a duchy of ther German empire.

Area, 1,441 square miles; population, 372,580 ; capi-
tal Brunswick, with a population of 85,174 at the
census of Dec. 5, 1885. For early history and in-
stitutions, see Britannica, Vol. Ill, pp. 401-3.
The budget is voted by the chamber for the pe-

riod of two years, but each year separate. For the
year 1888 the revenue and expenditure of the
state were made to Ijalance at 11,175,000 marks,
and of the domains at 2,445,000 marks. Not in-
cluded in the budget estimates is the civil list of
the duke—1,125.000 marks in 18SS. The public
debt of the duchy, without regard to a premium-
loan repayable in rates of 1,200.000 marks yearly
till 1924, at the commencement of 1888 was 28,971,-

000 marks, four-fifths of which were contracted
for the estattlishment of railways; the productive
capital of the state was at the same time 42,490,-
000 marks, besides an annuity of 2,625,000 marks
till 1934, stipulated at the sale of the railways of
the state. In 1888 there were 255 miles of" rail-

war.
The last duke of Brunswick, Wilhelm I (born

April 25, 1806; crowned April 25. 1831), died Oct. 18,

1884. With him the ducal house of Brunswick be-
came extinct, his son Duke Charles having died in
1873 without issue.

The heir to Brunswick, the duke of Cumberland,
was excluded, owing to his refusal to give up claim
to the throne of Hanover. The duke of Cam-
bridge (cousin to Queen Victoria, and commander-
in-chief of the British Army), the nearer aciiiute

heir, was also not accepted owing to his refusal to
give u]) his English appointments and residence.
The Brunswick Regency law of Feb. 16, 1879, en-

acts that in case the legitimate heir to the Bruns-
wick throne be absent or ])revented from assuming
the government, a council of regency, consisting
of the ministers of state and the presidents of the
Landtag and of the Supreme Court, should carry
on the government, while the German Emperor
should assume command of the military forces in
the duchy. If the rightful heir, after the space of
a year, is unable to claim the throne, the Bruns-
wick Landtag shall elect a regent from the non-
reigning members of German reigning families.
Under this provision of the constitution.

Prince Albrecht, son of the late Prince Albrecht,
of Prussia, was unanimously elected regent
of Brunswick by the Diet, Oct. 21, 1885. He is the
son of the late Prince Albrecht, brother of the late
William I, King of Prussia and Emperor of Ger-
many. He is, therefore, second cousin to the pres-
ent Emperor, AVilliam II. He was born May 8,

1837, and married April 19, 1873, to Princess Marie,
daughter of Duke Ernst of Saxe-Altenburg. When
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chosen regent he was commanding-general of the
tenth corps d'arm^e.
BRUNSWICK, a city of Georgia, county-seat of

Glynn county, and a port of entry. It is situated

on St. Simon's Sound, about 80 miles south of

Savannah and 8 miles from the Atlantic Ocean.
The harbor is safe and commodious, and the chief

industry is the manufacture and export of yellow
pine lumber and Cyprus staves. There is also a
considerable trade in naval stores and cotton.

BRUNSWICK BLACK, a varnish employed for

coating over coarsely finished iron grates, fenders,

etc. It is prepared by melting together asphalt, lin-

seed oil and oil of turpentine. For finer nork it has
been superseded by Berlin black, a similar compo-
sition of finer quality.

BRUSH, CiiAjBLES Francis, inventor, born in

Euclid, Ohio, I^Iarch 17, 1849. His early years were
spent on a farm, and he attended the Cleveland
public schools. Physics, chemistry and engineer-
ing were favorite studies, and his leisure was sjient

in scientific experiments. He graduated at tlie

University of Michigan in ISWI, and became ana-
lytical chemist in a laboratory of his own, estab-
lished in Cleveland. In 1875 he built a dynamo
machine, which could sup])ly several lamps in one
circuit with the right kind and amount of electric-

ity. His next important invention was an electric

lamp. In 1876 these inventions were successfully
introduced in the United States, and since then he
has obtained halt a hundred patents, most of which
are highly remunerative.
BRUSH, George Jarvis, mineralogist, born in

Brooklyn, N. Y., Dec. 15, 1831. While attending a
course of lectures on agriculture at Yale, with the
intention of becoming a farmer, he became so in-

terested as to extend his stay from six months to

two years, meanwhile taking up chemistry and
mineralogy. In IS.jl he was assistant professor of

chemistry in Louisville University, and from 1852-

53, chosen for the same work in the L'niversity of

Virginia. For two years in Germany and in 1857

became professor of mineralogy in Yale. He has
for years been prominent in the management of

the Sheffield Scientific School of Yale. Professor
Brush assisted Prof. J. D. Dana in preparing a De-
scriptive Mineralogy, and has himself published a
Manual of Deterininatire Mineralogy. He is a con-
tributor to several journals, and a meml>er of vari-

ous scientific societies.

BRUSSELS INTERNATIONAL TREATY. In

the summer of 1890, representatives of England,
Germany, France, Italy, Portugal, and the United
States agreed uixm a treaty, for the suppression of

the slave trade in the Central African territory. This

treaty was unanimouslv approved by the United
States Senate, .Ian. 11, bs9i'. As passed, the treaty

includes a clause substantially declaring that the

United States has no desire to take any part in

the establishing of territorial boundaries, or in the

division of political power among the European
Powers now holding territory in Africa. An ad-

valorem duty of not more than ten per cent, will

be levied by the Congo State upon products im-

ported from the United States, the proceeds to be

used in suppressing the slave trade.

BRUTTIUM, the country of the Brultii, an-

caently the name of the southwest peninsula of

Ptaly.

BRYAN, a village of Ohio, county-seat of Will-

iams county, about fifty miles west of Toledo. It

is noted for its artesian wells. It is the seat of

an academy, and contains important manufac-
tories.

BRYAN, a city of Texas, county-seat of Brazos

county. It IB situated about five miles east of the

Brazos River, and lUli miles northwest of Houston.
It is the seat of two colleges, including the State
Agricultural and Mechanical College, and of two
academies. It is an important shipping-point for
cotton, and contains extensive manufactories of cot-
ton, tobacco, soap, oil, flour, chairs and carriages.
BRYANT, William Cullex, poet and editor,

born in Cummington, Mass., Nov. .3, 1794, died in

New York city, June 12, 1878. He was descended
from noble Puritan stock, his mother being a de-
scendant of John Alden. When but 13 years old
he wrote The Embargo, a clever, satirical poem. In
1810 he entered Williams College, where he re-
mained a year, then returned home to study law.
It was at this period that he wrote Thnnatopxig.
In 1815, he was admitted to the bar. The Yelloir

Violet, Inscription for the Entrance to a Wood and
To a Walerfoirt, were poems written before his 21st
year. He was married to Miss Frances FairchUd
in 1821, and the poems entitled 0. Fairest of the

Rural Maids, llie Future Life and The Life Tliat h,
were among the poems addressed to her. Mr. Bry-
ant practiced law for 10 years, first being located
at Plainfield, ilass., and afterward at Great Bar-
rington. In 1825 he removed to New York city,

and became assistant editor of the "New York Re-
view and Athenaeum Magazine." The paper did not
flourish, was soon consolidated with another, and
Mr. Bryant became assistant editor of the "Even-
ing Post," and in 1S26 editor-in-chief, continuing
in this position until his death. Under his con-
trol that journal took high rank. It was anti-

slavery in tone, a firm supporter of the L'nion cause,
and Democratic in politics. Mr. Bryant visited

Europe in 1834, 1845, 1849 and 1857, and published
accounts of his travels. He was frequently called
upon for public addresses, and his last public ap-
pearance was at the unveiling of a bust of Mazzini
in Central Park, May 29, 187S. He made an elo-

quent address, but was overcome by the heat, and
on reaching the house of his friend, James Grant
Wilson, he fell on the front steps, and lived only
two days after the fall. He was a healthy, athletic

man, and very fond of walking. In the jxietry of

Bryant the influence of Pope is plainly seen, and
Cowper and Thomson probably also modified his

verse.

BRYCE, J.vMES, an eminent British author and
statesman, born at Belfast, Ireland, in 1S.3S, and
educated at Glasgow and Oxford. In 1870 he be-
came regius professor of civil law at Oxford Uni-
versity. He has been a member of Parliament
since 1880, and was under-secretary for foreign

affairs in 1SS6. He is a representative Liberal,

and Is noted for his study of the "Eastern question,"
and his deep interest in the condition of the Arme-
nians. Mr. Bryce's first book was 77i.' HoUi lioman
Empire, which established his literary reputation.
Among his otlier works are Tnmsraucasia and
A rarat, and various contributions to magazines ; but
he is best known in this country by ITie American
Coiinnomrealth, publislied in 1889, the result of 20
years' study of the country and its institutions.

Mr. Bryce has made four visits to the United States,

the last in 1890.

BRYENNIOS, PmLOTHEOs, D. D., Metropolitan
of Nieomedla. born at Constantinople in 183:5.

studied at the theological school In Chalce, near
Byzantium, and after being ordainetl deacon, at-

tended lectures at Leipsig, Berlin and Munich
(1856-61). lie was for some years a teacher at

Chalce, and presided over the Greek school in Con-
stantinople from 1867 to 1874. He was one of two
representative's of the (-freek church at the old

Catholic conference in Bonn in 1875. and while »]>

.sent there was chosen Metroi)olitan of Serra- in
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Macedonia. In 1877 he was translated to Nicome-
dia. Author of several minor works, Bryennios is

chiefly known as the editor of the Epistles of Cle-
ment and of the Didarhr.
BRYN-MAWR COLLEGE, a college for women,

situated in the village of Bryn-Mawr, on the Penn-
sylvania railroad, nine miles northwest of Phila-
delphia. It was founded by the late Joseph Tay-
lor, M. D., in 1879. See Colleges, in these Re-
visions and Additions.
BRYONY, or Briony, the common name of spe-

cies of Bryonia, a genus of Cricurbilacar, of which
the common bryony, Bnjonydioica, sind Bryony alba,

are both natives of Europe. Tlie former is fre-

quent in the hedge-rows in England, but becomes
rarer in the north, and is not indigenous to Scot-
land. It has cordate i)almate leaves, axillary
bunches of Howers, and red berries about the size

of a pea. Bryony alba, which is mona-cious, with
black terries, is common in Central Europe. The
root of both varieties is applied to bruises, was
formerly in use as a purgative, and its tincture is

still employed in hom'ceopathic and veterinary prac-
tice. The roots of bastard bryony, ]'iti.i {Cisgna)
,s(>;/o/(?<".s, are also acrid and purgative, and are used
medicinally in the West Indies ; but it is said that
the root of Bryony aby.^siiilca, when cooked, is eaten
witl»ut danger. Black bryony, Tamus cornmunis, is

a plant of a different natural order (Dioxroreie).

In halrit and distribution il is similar to bri-

ony proper, but it may be readily distinguished
by its simple, entire heart-shaped leaves, wln'ch are
smooth and somewhat glossy. See Britannica,
Vol. XXIV, p. 727.

BRYOPHYLLUM, a genus of Crassulace.r. Bry-
opliyllnm calcyrinum, a succulent shrubby plant,
native of the Moluccas, with oblong, crenulated
leaves, and large droojiiiig panicles of greenish-yel-
low Howers, is not iiifrcciueiit in northern hot-
houses, Ijeing regardetl as an objecl of interest on
account of its producing buds on the e<lges of the
leaves rrwre readily than almost any other plant.
BRYUM, a large and important genus of com-

mon mosses. Tliey are small, generally grow in

dense patches, and are characterized by fruit borne
at the ends of the branches.
BUACIIE, PuiLiri'E, a French geographer, born

in 1700, becamein 1729 royal geographer, ai\d in 17S0

a member of the Academy of Sciences, died in 1773.

He ))ublished atlases and geographical works. His
nephew, .lean Nicholas Buache (1741-1821), was
also a celebrated geographer.
BUACIIK, an island off the west coast of Aus-

tralia, gieparated from the mainland by Cockburn
Sound, which is a valuable harbor for ocean
steamers.
BUAZE, an asdepiadaceous shrub found by

Livingstone north of the Zambesi, where its twigs
are employed as a source of filler, which much re-

sembles flax.

BUBALIS, an animal t)elonging to the antelope
family, but distinguished from the majority of
those animals by its luck of gracefulness. It is

clumsy in appearance, ;i little larger than the aver-
age stag, and resembles an ox, except that the head
is rather longer. The horns, which form the base
to the tip are deeply indented with heavy rings,

are long and somewhat circular in form, the tips

pointing backward, and the body is covered by a
brownish coat with a tuft of black on the end
of the tail, and the animal feeds on vegetables. It

is found on the banks of the Nile, and numerous
pieces of ancient Egyptian architecture and sculp-
tor hcsLT engravings of tlve B. It is, however, a
native of Barbary. The Camma of Southern Africa
is the antelope most nearly related- to it.

BUBO: in medicine, an inflammatory swelling of
the glands in the groin ; used occasionally also of the
armpit.
BUCCINATOR (Latin, from fcuccirnon-, "to sound

a trumpet"), the trumpeter's muscle; a flat muscle
forming the wall of the cheek, so called because
when the cheeks are distended with air, the con-
traction of this muscle forces it out, thus assisting
in blowing wind-instruments.
BUCEXTAUR, the name of the State barge in

which the doges of ^'enice used to sail out an-
nually, on Ascension-day. amid great festivities, to
perform the ceremonial marriage of the State with
the Adriatic, in token of perpetual sovereignty.
The ceremony was already in use in the 13th cen-
tury; in 1798 the last "bucentaur," built in 1722-29,
was burned by the French, but some portions,
spared for their gold work, are still preserved in
the arsenal. The word signilles a mythical mon-
ster, half bull, half man, such as may originally
have been depicted on the vessel.
BUCEPHALUS (Greek, "ox-head"), the name of

the favorite charger of Alexander the Great. See
Britannica, Vol. I, p. 484)

;
probably also the name

of a peculiar breed of horses in Thessaly. The
young hero was the first to break in the ste^d, and
thus fulfilled the condition statetl by an oracle as
necessary for gaining the crown of ilacedon.
BUCHAX,I>Avrn, Arctic explorer, iKirn in 1780,

held a lieutenant's commission in tlie British navy
in 1S0(), and in 1810 was in command of a schooner
on the Newfoundland Station. He explored the
river Exploit (ISll), and penetrated KiO miles into
the interior. I'romoted commander in ISUi, hewas
two years later ajipointed to the command of a
Polar expedition, at the same time that Ross and
Parry started on their voyage in search of a north-
west passage. I!uchan reached Spitzhergen with
the Dorolhta and Trent (see Brilaniiica. \'o4. XIX. p.
319) ; but all attempts to pierce the gigantic icy
barrier were in vain. On his return he commanded
for a time on the Newfoundland Station, was ap-
pointed high-sheriff in 1825, and a few years later
sailed on another voyage to northern waters, from
which he never returned. His name was removed
from the list of living captains in 1839.

BUCH.VN, Peti: It, collector of Scottish ballads,
born at I'eterh(>ad, Scotland, in 1790. die<l in Ixm-
don, Sept. 19, 1854. At 24 he published a volume of
original verse. He taught himself copper-engrav-
ing, learned the art of printing at Stirling, and set
up a press at Peterhead in 18l(i. He afterwards re-

moved to London, but returned after two years to
Peterhead. Buchan's Ancirnl BalhidK and Sonyx of
tlie Xorth of t<<-otland was published at Edinburgh
in 1828. A second collection was edited for the
Percy Society, in 1845, by J. H. Dixon. Buchan was
the author of a number of books, among them An-
nals of Peterhead (1819), and The Eylhiton Tourna-
ment and Gentlemen I'nmaxb'd (Glasgow, 1839).
BUCIIAN, WiLLUM, physician, born in 1729 at

Ancrum, Roxburgshire, Scotland, died in London,
Feb. 2k>, ISOf), and studied divinity and medicine
in Edinburgh, where ho subsequently practiced,
and lectured on natural philosophy. His Domei'llc
Medicine ajipeared in 1709. Its success was great
and immediate— 19 large editions, amounting
to 80,01X) copies, being sold during his life-time.
Other of his works were Cold Bath in(/ (17SPi), Diet

(1797), and OffireJi and Duliei> oj a Mother (1800). He
removed to London in 1778, where lie died, and was
buried in Westminster Abl>ey.
BUCHANAN, CL.\rDHs, born at Cambuslaug,

near Glasgow, Scotland, ^larch 12, 17(i<i, died Feb.
9,1815. He studied for two years at Glasgow Uni-
versity, and at the irniversity of Cambridge (1791-
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t)5). In 1797 he became chaplain in the East Indian

Company's service at Barrackpur, where he stud-

ied Hindustani and Persian; in 1799 he removed
to Calcutta, and became vice-provost of the College

founded by Lord Wellesley at Fort William. He
translated the Gospels into Persian and Hindus-

tani, and traveled through southern and western

India, but was debarred as a chaplain from directly

engaging in missionary work. He returned to Eng-

land in 1808, where he succeeded, through his ser-

mons and his periodical, "The Star of the East" in ex-

citing such interest as to secure the appointment

of an English bishop to Calcutta. His Christian

Hmearches in India was published in 1858.

BUCHANAN, Robert, a versatile writer of poetry

and prose, born in AVarwickshire, England, Aug. IS,

1S41. He was educated at Glasgow University, and
while a mere boy went to London to seek his > for-

tune. His first work, Undertones, a volume of verse

published in 1863, was well received ; but his first

distinct success was London Poems, published in

1866. Later volumes of verse are a translation of

Danish ballads, and Wnifside Posies (1866); North

Coast Poems (1867); Napoleon Fallen: a Lyrieal

Drama (1871); The Drama of Kings (1871); Ballads

of Love, Life, and Humor (1882) ; and The City of

Dream (1888). He has contributed prose to the

magazines, and has written several novels, among
them A Child of Nature (1879), God and the Man
(1881), The Martyrdom of Madeline (1882), and Fox-

glove Manor (1884). He was successful as a drama-
tist with ,1 Nine Days' Queen, Lady Clare, Storm-

beiiten, and Sophia.
BUCHANAN, a village of IMichigan, is situated

on the St. Joseph River, about eighty-five miles

east of Chicago. It contains a number of manu-
factories, and is the trade-center of an extensive

farming and fruit-growing region.

BUCHANITES, a sect of fanatics which sprang

up in the west of Scotland in the last quarter of the

18th century. Its founder was Elspeth Buchan,
born in 1738, the daughter of John Simpson, a

wayside inn-keeper near Banff. Separating from
her husband, Robert Buchan, she began to preach

strange religious doctrines, which she professed to

find in the Scriptures. Expelled from the town by
the magistrates in 1784, she established herself near

Thornhill with a few followers. The poet Burns, in

a letter (August, 1784), speaks of their idleness and
immorality. Mrs. Buchan died in aiay, 1791 ; the

last survivor of her sect died in 1848.

BUCHNER, LvDWiG, a German physician and
materialist philosopher, born at Darmstadt, :\Iarch

29, 1824. He studied at Giessen, Strasburg, Wiirz-

burg, and Vienna ; became a lecturer at Tiibingen

University, and in 1855 published Kraft vnd Stoff

(14th ed., 1876; English translation. Force and
Matter, 1870), in which he attempted scientifically

to establisli a materialistic view of the universe. As
a result of the controversy caused by the appear-

ance of this work, Biicliner was compelled to resign

his University post, and began medical practice in

Darmstadt. He has been a frequent contributor to

periodicals on physiological and pathological sub-

jects, as also in support of his atomistic philosophy.

Natur und Geist (1857; 3rd ed., 1876), and .l".s- Natur

and Wissenschaft (1862), are works in the latter de-

partment. He has also written on Darwinism, the

idea of God, the intelligence of animals, and has

translated Lyell's Anticjviti/ of Man (18ti4).

BUCK, Dudley, born in Harlford Conn., March
10, 1839. He studied at Trinity Colh^ge, and re-

ceived a musical education at tlie Leipsic Conserva-

tory of ^lusie, and afterwards was instrucled by

Ilauptman, Rict/,, Kicliter. I'laidy. Mosclu'llcs, and
Schneider, lie has lieen (irguiusl of I ho .Music Hall,

Boston, assistant director of the New York garden
concerts, composer of the centennial cantata sung
at Philadelphia in 1876, organist of Holy Trinity
in Brooklyn, and director of the Apollo Club. 3Ir.

Buck has written operetta, organ compositions,
song music, and has published Dictionary of Musi-
cal Terms, and Influence of the the Organ in History.
BUCKAU, a manufacturing town of Prussian Sax-

ony, practically a suburb of Magdeburg. Popula-
tion, 16,049.

BUCK-BEAN, Bog-Be.\n, or M.vr.sh Trefoil,
common names of Menyanthes trifoliata, a species of

Geutianaceie, widely distributed in the more tem-
perate parts of the northern hemisphere. It has
trefoiled leaves, small fringed flowers, and usually
grows in marshy places. It is a bitter tonic. The
root-stock was formerly used as a sort of starchy
food in Northern Europe.
BUCKEYE, an American name for several trees

and shrubs of the same genus i.Fsctilus) as the
horse-chestnut. The more commonly distinguislied

species are jEsculus glabra, known as fetid buckeye,
.Fsculus Californica, California Tjuckeye, and jEscu-
lusflava, the sweet buckeye.
BUCK-HOUND, a species of hunting-dog, re-

sembling a small staghound, used by sportsmen for

hunting bucks.
BUCKIE, a fishing-town of Banffshire, Scotland,

situated 13 miles northeast of Elgin by rail. It is

the head of the fishery district from Banff to Find-
horn. The present harbor, constructed of concrete
at a cost of £60,000, consists of an outer and an inner
basin, with an area of nine acres. Population, 4.3-50.

BUCKINGHAM, J.\MES Silk (1786-1855). English
traveler and lecturer, was born at Flushing, near Fal-

mouth, in 1786, and went to sea at an early age. After
years of unsettled and wandering life, he estalv

lished a journal at Calcutta, the boldness of wliose

strictures on the Indian government led to his ex-

pulsion from Bengal. In London he established

the " Oriental Herald " (1824), and the "Athenieum"
(1828), now the leading weekly literary journal.

He subsequently traveled through the United
States. He was projector of a literary club, the

British and Foreign Institute (1843-46); and presi-

dent of the London Temperance League (1851 ,. Be-
sides eighteen books of travel, etc., he had pub-
lished two volumes of his autobiograpliy when he
died, June 30, 1855.

BUCKLAND, Cyrus, inventor, l)orn in Man-
chester, Conn., Aug. 10, 1799, was educated at a com-
mon school. At the age of twenty-one he became
interested in mechanical pursuits, and in 1828 en-

tered the L'^nited States armory at Springfield,

Jlass., as pattern-maker, where he sul>sequpntly be-

came designer of machinery and tools for the man-
ufacture of fire-arms. While occupying tliis posi-

tion he made great improvements both in the ma-
chinery used and in the guns, raising the standard
in all t'lie mechanical departments. His chief in-

vention was a set of machines for working up
gun-stocks from tlie rough state till they were com-
plete, except the outward smoothing. So important

was this invention tliat the Britisli Government
sent commissioners over to copy the machines and
to obtain skilled workmen from the Springfield

armory. Mr. Buckland received no compensation
for his valuable inventions beyond his daily wases;
but at his retirement in 1859, Congress voted him
$10,000.

BUCKLER, a sort of shield used in ancient and
mediii'val times. It was usually grasped by the

hand only, and in combat was inten>osed to re-

ceive (he blow of a sword. The early Roman styh'

was four feet long and 2',j feet broad ; it was plated

i
on the outside with iron and lined with sheep-skin
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and linen. Later on the shield was of a square or
rounded form, generally composed of wicker-work
or hide, plated with metal.
BUCKLEY, J.vMEs Monroe, a prominent Metho-

dist divine, born in Rahway, X. J.. Dec. 16,1836. He
was educated at Pennington Seminary, N. J., and
Wesleyan University. He has been pastor in De-
troit, Mich., and in Brooklyn, N. Y ; has three
times been a member of general conference, was
elected editor of " New York Christian Advocate,"
and has written Two Weeks in the Yosemite Valley,

Cats and Wild Cats, Land of the Czar and the Nihil-

ist, and other books.
BUCKNER, Simon Bolivar, born in Kentucky in

1823, graduated at West Point in 1844; was there
made professor of ethics in 1846, and assistant in-

structor of infantry tactics from 184S to 1855. He
subsequently practiced law, and at the outbreak of

the civil war joined the Southern Army. He sur-

rendered Fort Donelson to Gen. Grant, Feb. 16,

1862, was imprisoned in Boston harbor, and on his

release took command in Bragg's army ; was made
major-general, fought at Murfreesborough and
Chickamauga, and surrendered at Baton Rouge,
May 26, 1865.

BUCKSKIN, a soft leather made of deerskin or
sheepskin ; also a strong, t'villed woolen cloth,

cropped of nap and carefully £inisl\ed. "Buckskin
breeches " are usually of this cloth, not of the
leather.
BUCKSPORT, a village of Maine, situated on

the west bank of the Penobscot.twenty miles below
Bangor. It is the seat of the East Maine Confer-
ence Seminary, and contains various manufactories.
The harbor is accessible to large vessels, and ship-

building and fishing are tlie chief industries.

BUCKSTONE, .lonx Baldwin-, comedian and
dramatic writer, born at Iloxton, London, in 1802,

died Oct. 31, 1879. Having, in 1822. exchanged an
attorney's office for Ihe provincial stage, he ap-
peared the next year at the Surrey Theater. His
success was so unequivocal that in 1827 he was
engaged by the Adelplii Theater, where he contin-
ued till 1833 as leading low comedian. Except for

a visit to the United States in 1840, and short en-
gagements at Dury Lane and the Lyceum, ho
thenceforward played chiefiy at (he Ilaymarket,of
which lie was lessee from 1853 till 1878. Buekstone's
acting was noted for its distinct appreciation of the
peculiar traits in each individual character he as-

sumed. He was also a prolific dramatic author,
aiid several of his pieces have been highly popular.
BUCKT H()RN ( Jiliamnua), a genus of ifliamnacc.r,

including a number of species distributed through
temiM^rate and tropical regions. The common
bucktliorn, Rhatnnns catliarticns, is cliaraclerized
by its spinous and cross-like branchlets, serrate
leaves, and yellow-green difccious flowers. The
berries are violently purgative and were formerly
mucli used in medicine. They supply the sap green
of painters. The bark affords a beautiful yellow
dye. Dyers' bucklhorn, Uhtiiinnts iiifrctoriHs,is a low
shrub, abundant in the South of Europe, whose un-
ripe fruit yields a brilliant yellow dye. The alder-
buckjhorn, lihamiin.i franijiihi. or, in the United
States, Rhamtius Varoliniana, is spineless, with oval
entire leaves, and small, whitish, axillary flowers.
The charcoal of the wood is liglit. and is used by
gunpowder-makers. The sea-buckthorn, of the
coasts of Europe, the Ilippophae rhnmnoides, is a
shrub of a different genus and order. Southern
buckthorn, of the United States, is a small sapota-
ceous tree, Butnelia li/riuides.

BUCOLIC, a term derived from the Greek word
signifying "belonging to herdsmen." nearly equal
to pasliii-al from Latin. It is especially used of a

kind of pastoral poetry representing rural affairs^
or the life, manners, and occupation of the shep-
herds. The great bucolic poets were Theocritus.
Bion, Moschus ; and Virgil's Eclogues are sometimes
called Bucolira.
BUCYRL'S, a town in Ohio, county-seat of Craw-

ford county. It is situated on the Sandusky River,
sixty-five miles north of Columbus. It is the center
of an extensive farming district, and the head-
quarters of numerous manufacturing industries.
A fossil mastodon was discovered here in 1838. In
the town and its vicinity occur a number of valu-
able mineral springs.
BUCZACZ, a town of Austria, in Galicia. situated

on the Stripa, an afiiuent of the Dneister, 47 miles
northeast of Stanislau by rail. A treaty of peace
between the Poles and 'Turks was signed here in
1672. Population, 9,970.

BUDDING, in horticulture, a process in the prop-
agation of ligneous plants analogous to grafting.
See HoRTiciLTiRE, Britannica, Vol. XII, p. 237.

BUDDLEA, a genus of shrubs of the natural
order Scrophnlariacese (sub-order Loganiacex). of
which many species are known, all natives of the
warmer parts of the world, and some of them much
admired for their beautiful flowers. Buddha (ilo-

bosa, a native of Chili, is hardy enough to endure
the climate of most parts of England, and several
half-hardy si)ecies liave also been introduced.
BUDRUX, a seaport town of Asiatic Turkey, sit-

uated on tlie north shore of the Gulf of Kos, about
96 miles south of Smyrna. It is the site of the
ancient Halicarnassus, the birthplace of Herodotus
and Dionysius. Population, 6,000.

BUELL, Dcix (Iaki.os, an American officer, born
in Ohio, .March 23, 1818; graduated from West
I'oint in 1841 ; served in the ^Mexican war from 1846

to 1848; was assistant adjutant-general at Washing-
ton in 1848 and 1849, and at headquarters of various
departments from 1849 to 1861. He assisted in or-

ganizing the Army of the Potonuic, and siwn after

superseded tien. W. T. Sherman in the department
of the Cumberland, afterwards the Ohio. In 1862

lie was made major-general of volunteers, and in

.luly of the same year assistant adjutant -general. Ho
was engaged at the battle of Shiloh and the siege
of Corintli. His army retreated before Bragg s,

through Tennessee to Louisville, from which place,

being reenforced by Thomas, he pursued Bragg,
who was obliged to turn southward, and was slowly
driven from Kentucky. lUiell did not force another
engagement, as it was thought he should have done,
and his command was transferred to General Kose-
crans. There was an official investigation of his

conduct, but the report was not made public. He
resigned his commission .lune 1,1864. Since that
time he has been president of the Green River Iron
Works of Kentucky, and later pension agent at

Louisville, Ky.
BUEXAVENTURA,a town on the Pacific coast

of the Reiiublic of Colombia. It has a hot, sickly

climate, but is the port for the healthful and rich

Cauca vallev. Population, 5,(Hll).

BUENA VISTA, a rich mining city of Colorado,
county-seat of Chaffee county. It is situated at

an altitude of nearly eight thousand feet, near
the confluence of Cottonwood Creek with the Ar-
kansas River, about thirty-five miles south of

Leadville. The interests of many of the richest

silver mines of the State center here, and the sur-

rounding country includes also a small but fertih'

agricultural section. The climate is mild and
healthtnl, and in the neighborhood are a number of

favorite health and pleasure resorts.

BUENA VIST.\, a village of Mexico, seven miles

south of Saltillo, where, on Feb. 22-23,1847, some
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•5,000 United States troops under Taylor defeated
20,000 Mexicans under Santa Anna.
BLTEX-AII.JEE, a West Indian island, 60 miles

from the coast of Venezuela, and 30 east of Cura-
r;ao, belonging to the Dutch. It produces timber,
cattle, cochineal and salt. Area, 127 square miles

;

population, 4,898.

BUENOS AYRES. For the history and early
growth of this greatest city of the Argentine Re-
public, see Britannica, Vol. IV, pp. 440^442. The
later statistical returns show progress in several
important items. The rapidity of its growth in
population is most remarkable—statisticians pro-

nouncing it without parallel. At the date of the
last census, which was taken in September, 1887,

the effective population of the city, including visit-

ors, was 433,."75. The legal population—that is to

say, the population born on the spot—was only
75jl)62. The balance consisted of 129,672 born in

v.Trious parts of the republic, and 228,()41 foreign-

ers. At the time of the last preceding census,
which was taken in 1869, the total population of the
city and suburbs was only 187,126; so that it has
more than doubled in 18 years. The present an-
nual increase of population in Buenos Ayres is

greater than that of Chicago or any other North
American city. Tlie proportion of foreigners is 112

to every 100 Argentines. Of the 228,(>11 foreigners
Italians are the most numerous, numbering 31.1

percent., while North Americans number less than
4 per cent.
The city has naturally increased with the growth

of its population. In 1869 the city and suburbs con-
tained a total of 20,858 houses, while in 1887 tlie

census gave a total of 33,804. The increase is really

much larger than the figures indicate, for a large
number of huts or ranchos wore returned as houses
by tlie census of 1869, which liave since been re-

phiced by larger and substantial buildings.
In religious faith the city is overwhelmingly

Roman Catholic, 97.8 per cent, professedly belong-
in.5 to that faith. There are six street railway com-
panies, with 199,378 kilometers of track, 342 cars,

and 5,882 horses. During the first three months of

1,890 these railroads transported 10,177,078 passen-
gers.

Great progress has also been made in educational
matters. There are two universities with a total

attendance of 993 students. In 1889 234 diplomas
were delivered, including 81 to doctors of law, 85 to

medical practitioners, and 11 to civil engineers. In
addition to several colleges and normal schools,

there are in Buenos Ayres 285 primary schools, di-

rected 1)y 1,571 te.achers and attended by 54,509

pupils. A large proportion of the scliool-houses
are the property of the nation. About 100 period-
icals are published in the city.

In commerce, in the arts, and in manufactures the
Argentine capital has made remarkable progress,
there being upwards of 6,000 industrial estaljlish-

mcnts in the city, giving employment to more than
40.000 persons.
liUFFALO, in zoology. See Britannica, Vol. IV,

p. 442. See also Bisox, in these Revisions and Addi-
tions.

BUFFALO, a city of New York, located at the
eastern extremity of Lake Erie, where the lake
contracts to form the Niagara River. See Britan-
nica, ^'ol. IV, p. 443. It lias a water front of nearly
four miles on the hike, and about the same on the
Niagara river. That portion of the city fronting on
the lake rises gradually to ;i luMght of 50 feet above
till" level of the harbor, and at a distance of about
two miles becomes an extended undulating plateau.
The other portion, fronting on the river, is on a
bluff 60 feet in height. The streets are broad and

straight, intersecting at right angles, and are gen-
erally lined with trees. Water is brought through
a tunnel extending into the middle of Niagara
River, tlirough which 43,000,000 gallons are daily
distributed through 281 miles of mains to con-
sumers. The park system includes Forest Lawn
Cemetery, containing 75 acres, and a beautiful lake
dotted with numerous islands, covering 40 acres.
The harbor is protected by a breakwater 7,600 feet
in length, running ^ .L.allc'l with the shore, and a
shore arm of piles and crib-work 4,100 feet long,
running out towards the southern end of the main
or detached breakwater. Butfalo is one of the
greatest railroad centers in the world, having with-
in the city limits 638 miles of railroad.
The grain trade of Buffalo is immense. In 1843

Joseph Dart erected the first elevator for storing
and transferring grain by steam-power. It had a
storage capacity of 55,0(J0 liushels, and a transfer ca-
pacity of 15,000 bushels per day. In 1890 the aggre-
gate storage capacity of the numerous elevators was
13,080,000 bushels, and the daily transfer- capacity
4,000,000 bushels. In 1890 the grain receipts were
89,312,800 bushels. The trade in live-stock is also
very extensive, the stockyards covering 80 acres of
ground, well paved, and protected by sheds.

Public buildings are numerous, and display supe-
rior architectural taste. Among the more note-
worthy are the City and County Hall; the Erie
county jail; the Postoilice building; Police head-
quarters ; ;\Iusic Hall ; Buffalo Library ; State
Insane Asylum ; County Almshouse ; Young Men's
Christian Association building; and the State
Norma! and Training School.
Buffalo has 40 public schools, and upwards of 50

private scliools and colleges. One of the public
schools (No. 31 ) is the largest in America, having
2,775 registered pupils. There are several libraries,

the Buffalo Library ranking among the foremost
in the country. Population in ISSO, 155,134; in
1890, 254,457.

BUFFINGTON, Adelbert R., soldier, born in

Wheeling, Va., Nov. 22, 1837. He graduated at the
United States Military Academy in 1861. He drilled
volunteers at Washington for the civil war for a
moiitli (1S61 ) and was made first-lieutenant of ord-
nance in lSi;2. For a year he was engaged in mus-
tering Missouri and Illinois volunteers, afterwards
assisted in the defense of Pilot Knob, and was
successively commander of the arsenals at New
York, Baton Rouge, Watertown, Detroit. Water-
vliet, Indianapolis, Alleghany, and in 1881 was
placed in conunand of the National Armory. For
eleven years he was on leave of absence inspecting
arms for the Egyptian government. He has per-
fected various inventions, among them the
magazine gun and carriages for light and heavy
guns. He reduced the cost of manufacturing rifles

at the Springfield armory, and was the originator
of the nitre and manganese method of bluing iron
and steel, in use at the National .\rmorv.
BUFF LEATHER. See On. Lkatiiek," Britannica,

Vol. XIV, p. 390.

BUFFOON (Italian, ?i»/o," a trick"), one who
entertains others by tricks, odd gestures, an<l other
vulgar pleasantries; a clown. From the same
word comes ?)»/?b, "a comic actor or singer"; and
the French name, opn-n-houlfi; for comic opera.
See Fool, Britannica, Vol. IX, p. StiB.

BUFORD, ,Ionx, American officer, lialf-brother

of N. P. Buford, born in Kentucky in 1S25, died in

Washington, D. ("!., Dec. 16, l.S(i3. He was a West
I'oint graduate, served against the Indians on the
plains, and at the commencement of the civil war
was assistant inspector-general. In 1862 lie entered
active service, being on the staff of General Pope
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in Xorthern Virginia, engaged at iladison Court
House, tlie passage of the Rapidan, Kelly's Ford
Thoroughfare Gap, Manassas, South Mountain, An-
tietani, Fredericksburg, Gettysburg and many other
battles. Just before his death he was assigned from
the Army of the Potomac to the Army of the Cum-
berland. Buford was an admirable cavalry officer.

He died from the effects of exposure and wounds.
BUFORD, Xapoleox Box.a^parte, American offi-

cer and engineer, born in Woodford county, Ky.,
Jan. 13, 1807, died March 28, 1883. He was a West
Point graduate ; served as lieutenant of artillery on
various surveys, and was appointed as instructor at
West Point. In 1861 he entered the Union army

;

was engaged at the battles of Belmont, Mo., Island
No. 10, and at the sieges of Corinth and of Vicks-
burg. In 1865 he was brevetted major-general of

volunteers, and five mouths later (August)
mustered out of service. After tlie close of the
war General Buford waa United States commis-
sioner of Indian Affairs (1868) and inspector of the
Union Pacific Railway (1867-69).

BUGBAXE, or Blgwobt, a name given to species
of plants belonging to genus Cimicifuga, in Europe
applied to Ciinirifuga fcelcnx, and in the United
States to Cimicifuga racemosa and Cimicifuga Ameri-
cana, from their reputed virtues as destroyers of in-

sects. The term is sometimes applied to the white
hellebore, ]'• rnlrum riride.

BUGEAUD, TnoM.\s, French marshal, born at
Limoges in 17S4, died of cholera at Paris, June 9,
1n49. He entered tlie army at the age of 19, and by
his bravery during theXapoleonic campaigns earned
a colonelcy, whicli was bestowed in 1S14. Recalled
from a 1-5 years' retirement to active life by llie July
revolution of IS.1O, he was elected deputy lor Perig-
neux, and soon gained Louis Philippe's esteem ; in

1830 was dispatched to Algeria, where he distin-
guished himself against Abd-el-Kader, and in 18-W
was appointed governor-general. Tlie Zouaves owed
their organization to him. In 1843 he received the
marshal's hatuu, an;l the following year his victory
at Isly over the Emperor of Morocco's forces gained
him the title Due d'Isly. In the revolution of Feb-
ruary, 1848, he commanded the army in Paris.

BUGGE, Elsess Soi'iius, a Xorweginn philologist
born at Laurvilc, Jan. 5, 1833; studied atChristiania,
Copenhagen and Berlin, and in 1866 was appointed
professor of Comparative Philology and Old Xorse
at the University of Clirisliunia. His Old Xorse bal-
lads (1.S5S) and historical legends (1864-65); crit-

ical edition of tlie earlier Kdila (1867); studies in
ancient Italian dialects (1878), and on the origin
of the Scandinavian legends of gods and heroes
(1881-82), besides numerous dissertations on all de-
partments of the Teutonic and Romanic languages,
place him in tlie first rank of living philologists.
BUGLE, the common English name of Ajiiga rep-

tanx. a low labiate plant of Europe. Its flowers are
generally blue, but white and purplish varieties
are sometimes grown in flower-borders. Ajuga al-

pina is one of the beautiful flowers of the Swiss
Alps.
BUGLE, a name for the slender, elongated kind

of bead, usually black, used in decorating female
apparel.
HUGIX)SS, a name popularly applied to many

plants of the natural order h'iiraginca\ more strictly
to Anchusa officinalis. The small wild bugloss is

A.<periigo procianhcnn: viper's bugloss is the English
name of the beautiful Echiiim iiilgair. Both these
plants are naturalized in the United States. Pther
varieties are the small bugloss, Li/copgis arvensis,
and the sea-bugloss, Mcrlensia. maritima.
BUHRSTOXE, or Bibstoxe, a name given, with-

out reference to geological relations, to certain vari-

eties of stone, whose dressed surfaces present a
keen-cutting texture, which adapts them for use as
millstones. Buhrstones are quarried at Conway in
Wales, at several places in Scotland, and in various
parts of the United States, but the most desirable
varieties are obtained from the quarries of La
Ferte-sous-Jonarre, in the department of Seine-et-
Marne, near Paris, and from the Eocene strata of
South America. The stone is found in beds or in
detached masses, and the mode of quarrying is

peculiar. When the mass is large, it is cut out into
the form of a huge cylinder ; around this grooves are
cut, at distances of about 18 inches, the intended
thickness of the millstones ; into these grooves
wooden wedges are driven, and water is thrown
upon the wedges, which, causing the wood to swell,
splits the cylinder into the slices required. It is

not unusual to form millstones of pieces of buhr-
stone cut into parallelopipeds and bound together
by iron hoops.
BUILDIXG ASSOCIATONS. See Britannica,

Vol. IV, pp. 513-14.
BUILDIXG-LEASE, a lease of land for a term of

years, under which the lessee is bound to erect cer-
tain buildings on the land according to specification,
these buildings to become the property of the land-
owner on the expiration of the lease. The term of
ninety-nine years has come to be associated with
building leases in England, but such leases are
granted for various periods. In the United States
building leases may continue for any term of years
agreed upon by the parties, no time being specified
by State or United States law.
BUKKUR, a fortified island of the Indus, in Sind,

between the towns of Rohri and Sukkur. 'The fort-
ress occupies almost the whole island, but has now
no military value.
BULGARIA, a principality now incorporated

with Eastern Roumelia and under the suzerainty
of Turkey. Area, including that of South Bulgaria,
(E. Roumelia) 38,562 square miles, population, 3,-

154.000. For early history and productions, see
Britannica Vol. IV, pp. 51(i-l 7; capital, Sofia, with
a population in 1889, of 30,438.

Bulgaria, made a principality by the treaty
of Berlin, July 13, 187S, was to be governed by a
prince elected by the national assembly (Sobranje),
with a legislature and a constitution. Prince Alex-
ander, of Battenberg, was elected sovereign, and
at a meeting held in 1881 the Sobranje invested
him with extraordinary powers and authorized him
to convoke, at the close of seven years, a Sobranje
to form a revised constitution to be promulgated
in 1888. The Prince, however, was compelled to
abdicate in 1886.

On July 7, 1887, Prince Ferdinand, of Saxe-Coburg
(born in Vienna in 18G1, youngest son of Prince
Augustus of Saxe-Coburg and Princess Clementina,
daughter of Louis Philippe), was elected to fill the
vacancy caused bj' the deposition of Prince ^Uex-
ander He accepted the position, and took the oath
of office at Tirnova. At the time of his election he
was an officer in the Austrian army. His sovereignty
has not been recognized by the Powers, and his

tenure of office is generally regarded as precarious.
Russia is strongly opposed to his incumbency. He
is now (1891) 30 years of age.
The province of Eastern Roumelia, which re-

ceived its autonomy in 1878, united itself with the
principality of Bulgaria in 1885, and six months
later Turkey agreed to the union. Bulgaria, which
had previously paid no tribute, agreed in 1887 to
pay $7(X>,000 a year as the Roumelian contribution
to Turkey.
In 1890 the combined public debt of Bulgaria

was reported as about $10.(K)0,000, of which about
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$2,000,000 T\-as the share of Eastern Roumelia—ex-

clusive of the liability to Turkey.
An electoral law passed in 1882 establishes two

grades of electors to the Sobranje. Those of Ihe

first degree included all persons holding public of-

fice, graduates, ecclesiastics, owners of real estate
and their children, and persons practicing an in-

dependent calling, such as merchants, farmers,
manufacturers, and employers of labor. Every 50
electors of the first degree were to nominate one of

the second degree ; and the men so nominated were
to elect the deputies by scrutin-de-Uste in the thirteen
departments. The normal period of election is six

years. Other laws were subsequently passed to
determine the method of municipal elections, to

establish the judiciary organization, and to provide
for the institution of a Second Chamber. Some of

these measures are already in operation ; but the
frequent disturbance of the country lias made it

impossible to change the electoral machinery, and
in the meantime the Great Sobranje, or National
Assembly on the wider franchise, has had the di-

rection of affairs in its own hands.
BULBUL, a Persian name for the nightingale,

which was introduced into English poetry by
Moore, Byron and others. In ornithology tue name
is given to a very different l)ird, Pi/ciionotus luoiior-

rlions, usually ranked among the balililing thrushes.
It is a little bird of brilliant plumage, remarkable
for its pugnacity. The name bulbul is also applied
to several related forms.
BULL, a ludicrous blunder in speech implying

some obvious absurdity or contradiction. The ori-

gin of the name is supposed to be due to the con-
trast in papal bulls between the assertion of ex-
cessive humility in the title.by wliicli the pope styles
himself "servant of servants," and his assump-
tion of absolute supremacy and authority over the
world. Bulls are commonly regarded as especially
characteristic of the Irish. Coleridge, remarking
on the well-known bull, " I was a fine child, but they
changed me," says :

" The hull consists in bringing
together two incompatible thoughts, with the
sensation but without the sense of their connec-
tion."

BULL, John, a generic name for an Englishman
as a personification of what is supposed to be the
English type, from Arbuthnot's use of the name in
his Histoi-ij of John Bull (1712; reprinted complete
in Pope's MisfrJlanies in 1728). The description
of Ijull is very similar to the familiar figure in the
pages of " Punch."
I5ULL, Ole Borxkm.vx.v, violinist, born in Bergen,

Norway, Feb. 5, 1810, died there Aug. 18, 1880. At
the age of five he began to show musical talent by
his performances on the violin, and at nine years of

age played as first violinist in the theater where his

father was an actor. After unsatisfactory experi-
ences with various teachers and schools he went to

Paris, where he was befriended liy ^ladame Ville-
minot. and, under the patronage of the Duke of
Montel>ello iirocured means for a tour througli
Switzerland and Italy, giving concerts and stopping
at Milan to study music. His first great success
was achieved at Bologna ; was followed liy a series

of successful concerts in tlie principal cities of
Italy, and he returned to Paris in IS.S-t with an
estai)lished reputation. He subse<iueuily visited
London, the various countries of Europe, traveled
througli the United States. Canada and the West
Indies, returning to Norway in IS-tS. In 1.S52 he
paid a second visit to America, where lie spent five

years. He endeavored to found a colony. "Oleana,"
in Potter county, Pa., but in this enterprise was not
successful. For several years he spent liis winters
in America and his summers in Europe. His life

has been written by his widow ; the book is entitled
Ole Bull: a Meuioir.

BUJJjACE, I'i-uiius insitilia, a shrubor small tree,
larger and much less spiny than the sloe, but very
closely allied to it, as it is also to the plum, so that
many botanists regard them all as one species.
The fruit is larger than the sloe, generally globose,
and is used like damsons. The bullace is a native
of Asia ilinor and Southern Europe, but now ccmh-
mon in hedges and coppices in England, and is

sparingly naturalized in tlie United States. Bul-
lace is a popular name of "ili'Hrorca bijuga, acommon
West Indian tree; in the United States it is given
to the muscadine grape, T7(i.s rulphia.
BULLAE, or Blebs, are collections of serous fluid,

situated immediately beneatli the cuticle, and rais-
ing it from the true skin. Tiiey differ from vesi-
cles only in being of larger size. The most familiar
examples are the "blisters" produced on the hands
by rowing or the feet by walking. They are oc-
casionally met with in many diseases of the skin, as
eczema, erysipelas, etc.; but in pemphigus and in

some forms of hydroa they constitute the chief
feature of the disease.
BULL-BATING, a barbarous sport once very

popular in England. A number of dogs were set on
to attack a bull, whose nose, that he might l^e made
as furious as possible, was sometimes blown full of
beaten pepper before he was turned loose. Another
form of the sport was to fasten the bull to a stake,
by a rope some yards in length, and to set bull-dogs
on him, one at a time, which were trained to seize
him by the nose, and when this was accomplished
it was called " pinning the bull." But no small part
of the enjoj'ment of the spectators was derived
from the success with which the attacks of the dogs
were met by the bull lowering his head to the
ground, and receiving them on his horns, often toss-

ing them to a great distance. King .lames I de-
lighted in this sport ; and when the Czar Nicholas of
Russia visited England, before his accession to the
empire, a boxing-match and a bull-bating were got
up to show him English tastes. Bull-bating was de-
clared illegal in 1835.

Bl'LLET, the leaden projectile discharged from
an}' kind of small-arm. Case-shot or canister and
schrapnel shell are also filled with spherical bullets
hardened by the addition of antimony to the lead.

Formerly all bullets were spherical, and cast in

molds. The bullet used for rifles of recent con-
struction is elongated and conical at the apex, with
a hollow at the base, into which some kind of plug
is inserted, whicli, driven into the lead by the force

of the explosive, forces the base of the bullet out-
ward till the lead takes the grooves in the rifled

barrel, thus giving the bullet a rotation during the
motion forward. The plug is sometimes omitted,
the base of the bullet being forced into the grooves
by the expansive force of tlie powder. The advan-
tage of rotary motion is that it steadies the ball,

causing it to travel point first, thus enabling a
heavier, because longer, projectile to be fired with
accuracy from a smaller bore than was formerly
used, thereby presenting less surface to the re-

sistance of the air, and so increasing the range.
The diameter of rifle-bullets has l)een decreasing

ever since their introduction. Bullets are now
made by means of a machine, which unwinds a
leaden rod of the ))roper thickness, cuts it into the

required length, and stamps Ihe bullets into shape
by means of steel dies, droiqiins them into a box
when linislied. Each macliine can turn out 7.OO0

perhour.and one man can attend to four machines.
BULLET-TKEE, or Bri.i.Y-TiiEi:. a sapotaceous

tree of the West Indies and tropical America,
valued for its wood, which is solid, heavy, close-
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grained, and durable, and also in some species for

-ts fruit. The bullet-tree of Guiana, Mimusops
plobosa, yields balata-gum, a valuable substitute

for India-rubber. Other fruit-bearing congeners
are Bumelia ivliisa, the bastard bully-tree, and
Buinelia ingens, the black bully-tree, while Lucuma
mammosa, of which the fruit is called the marma-
lade, is sometimes called Jamaica bully-tree.

BULLETIN, diminutive of bull, an official report

concerning some public event, especially a report

of news recently received, and issued for the infor-

mation of the public.

BULL-FIGHT, a combat of men with bulls for

the entertainment of the public, common in Greece,

particularly in Thessaly, and in Rome under tlie

emperors, though in later times forbidden both by
emperors and popes. The bull fight is still a favor-

ite spectacle in Spain and Mexico. Formerly the

most magnificent bull-fights were instituted by the

monarchs themselves ; at present, both in the capi-

tal and in the larger towns of Spain, they are held
either as speculations or for the benefit of public
institutions. Every large town in Spain possesses

a Plaza il' Toros, and so do many towns in Spanish
America ; those of Madrid, Seville, and Caceres are

especially handsome. Bull-fighters personally are
esteemed much as prize-fighters are in this coun-
try ; but they are the idols of the lower classes,

from whose ranks they are drawn.
BULLFINCH. See Britannica, Vol. IV, p. 518.

BULLOCK, RiFus Brown, born in Bethlehem,
N. Y., Jlarch 28, 1834. For many years he was con-
nected with the Adams Express business in the

Southern Atlantic States; he was active in extend-
ing telegraph and railroad lines and in the organ-
ization of the first national bank of Georgia. lie

was delegated to the convention which framed a

new State constitution after the civil war, and was
elected governor of Georgia in 1868. During his

term the reactionists in the legislature secured a
majority, and the colored members were expelled
from tlieir seats; l>ut the Governor was enabled,
through antliorily conferred by Congress, to reas-

semble the legislature and restore tliem to their

riglits. His course in this matter developed the
spite and abuse of many, and charges of corruption
were brouglit against liim, but he was vindicated
by the courts. During his term the State increased
much in prosperity, but at its close he refused to

take any further |>art in politics.

1!ULIX)CK, \Vii.i.i.\M. inventor, born in Green-
ville, N. Y., in 181.;. died in riiiladeliihia. Pa.. April 14,

ISti". He became an iron-lounder, making a careful
study of mechanics. After engaging in various en-
terprises he commenced the publication of the "Ban-
ner of Truth," for the printing of which he made
a hand-press of wood turned by a crank, and hav-
ing a self-feeder attached. He continued his ex-
periments in regard to printing-presses, and soon
constructed a fast press on the planetary system,
which was used for printing " Frank Leslie's Illus-

trated "Weekly." This made him famous, but he at-

tained to even better results. He built a press
consisting of a single machine which was self-feed-

ing, printed on both sides, cut the paper at regular
intervals and delivered 12.000 sheets an hour.
Further impwivements raised the speed of the press
till 30.000 sheets could be delivered in an hour. Mr.
Bullock's presses rapidly took the place of all pre-
ceding ones. Since their invention the idea has
been enlarged upon by other inventors and further
improvements made.
BULL-ROARER, a toy made of a thin piece of

wood usually about eight inches long and three
broad, sharpened somewhat at the ends, to one of

which a strinc about 30 inches in length is tied, by

means of which it is whirled rapidly in the air,

causing by its revolution a loud and peculiar whiz-
zing noise. An instrument of the same kind is to
be found in almost every country in the world. It
has been identified with the rhombos used in the
ancient Greek mysteries, and is to this day em-
ployed in religious rites or mysteries in New
^lexico. New Zealand, and South Africa.
BULLS AND BEARS. In the slang of the stock

exchange, a "bull" is a person who seeks artifi-

cially and unduly to raise the price of stock, and
speculates on a rise. On the other hand, a "bear"
is one who speculates on a fall ; who sells stock for

delivery at a future date, in the hope that mean-
while prices will fall, so that he will buy at a lower
price what he has sold at the higher price.

BULL-TROUT, a name applied to certain species
of the salmon genus, especially to Salmo cambricus.
By anglers it is considered next to the salmon as a
prize, and by many is mistaken for it. The laws for

fishing salmon apply also to the bull-trout. See
Britannica, Vol. XXI, p. 222.

BULOW, H.\Ns GuiDo von, a German pianist and
composer, born at Dresden, Jan. 8, 1830, the son of

Karl Edward von Biilow (1803-53), poet and author.
Hans qualified at Leipsig and Berlin for a legal

career-; but, subsequently resolving to give himself
to music, spent some time with Richard Wagner, and
in 1857 became the pupil of Liszt, whose daughter
he married. In 1854 he became Prussian court-
pianist, in 1864 pianist to the Bavarian court and
head of a music school at Munich. In 1869 family
troubles led him to resign his appointments and
retired to Florence, and subsequently he undertook
the great concert tours through which he became
known in England and America. In 1880 lie settled

as director of music to the court at Meiningen. He
is a brilliant pianist, remarkable for skill in con-

quering technical difficulties, and is famous as a

concert director, and as a representative of the

Liszt-Wagner school. He has produced works for

piano and for the orchestra, as also numerous edi-

tions of pieces by thegreat musicians, with arrange-
ments and transcriptions from the w orks of Berlioz,

Wagner and Liszt.

BULRUSH (formerly sometimes written bull-

rush), a popular name for large rush-like or reed-

like plants growing in marshes, not very strictly

limited to any one kind. The term both in literature

and botany is more particularly applied to two dis-

tinct plants of somewhat similar vegetative habit;

namely, Ti/pha IntlJ'olia and .Sririiux lacuslris (see

Britannicai, Vol. >iX, p. 319), perhaps more gen-

erally restricted to the latter, a tall rush-like plant

from which the bottoms of chairs, mats, etc., are

manufactured. Typha latifuUa. also called reed-

mace or cat's-tail, is a large handsome plant of

grass-like habit, and reaching a height of 5 to 7 or

8 feet, and applied to uses almost identical with the

preceding. In the United States the name is given

to species of Junciis. The bull-rush of Egpyt is the

papyrus Ci/perus papi/rus.

BULSAR, a seaport of India, in the district of Su-

rat, on the estuary of the river of the same name,
115 miles north of Bombay by rail. Timber is the

chief export. Population, 13,229.

BULTI, a name given to the northern part of

Kashmir, once an independent state.

BUL-TSO (" Borax Lake"), a lake of Thibet, 100

miles northwest of Lassa. Its area is 24 square miles.

BUMBOAT, a boat used in peddling provisions,

fruit, and small wares among vessels lying at some
distance from the shore.

BUNBURY, Henry William, an English cari-

caturist, born at Mildenhall in Suffolk in 1750, died

in 1811. Educated at Westminster and Cambridge,
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he early became distinguished for his humorous
designs, which gave him the right to ran]< after Ko-
lan(feon and Gdlray. He usual'" avoided political

subjects. He drew mainly in pencil and chalks, but
also produced water-colors.

BUNCE, Oliver Bell, author, born in New York
city, Feb. 8, 1828, died May 15, 1K90. He was educated
at the then famous Rands Academy of his native
city, and became a bookseller and publisher. He
was on the editorial staff of "Appleton's Journal"
during its publication, and was a contributor to

other periodicals. He is well known by his popular
little book on manners, entitled Don't. His other
writings are A Bachelor's Slori-/, The Romance of the

devolution, Life Before Him, Bensley, Bachelor Bluff,

My Hmise An Ideal, Timias Terrystone, Marcos Boz-
zaris, and Lore in '76.

BUNCOMBE, Edward, soldier, born in St. Kitts,

AVest Indies, died in Philadelphia, Pa., in 1777. He
was educated in England, but came to live in Tyrrel
county, N. C. He fought in the Revolutionary war
at Brandywine and at Germantown. In the latter

battle he was (vounded, captured and died soon after

from his wounds. A county of North Carolina was
named for him in 1791.

BUNDEHESH, the name of a book in the Peh-
levi language, which is one of the most important
sources of information as to the Zoroastrian system
of belief. There are translations by Justi (1868) and
West (1879).

BUNGALOW, the kind of house usually occupied
by Europeans in the interior of India, and com-
monly provided for officers' quarters in cantonments.
The bungalow is a one-storied thatched or tiled

house, usually surrounded by a veranda ; houses of

masonry, with terraced roofs, are distinguished as
jmcka houses. The name bungalow is a corruption
of the native word banc/la, " Bengalese," and prob-
ably refers to the first district where the form of

building was noticed by Europeans. Dak-bungalows
are houses for travelers, constructed at intervals of

from 12 to 15 miles on the highroads in many parts
of India and maintained by government. A rupee
(about 40 cents) a day is charged for the use of these
bungalows.
BUNGAY, an English market town, situated on

the Waverney, six miles west of Beccles. It grew up
around the 12th-century castle of the Bigods, Earls
of Norfolk, some ruins of which still remain ; but
the town is mostly of later date, having been rebuilt

since the great fire of 1688. It has a large printing
establishment, and considerable trade in corn, malt,
flour, coals, and lime. Population, 3,579.

BUNGENER, Lonrs Felix, a Protestant writer,

born of German family at Marseilles, France, in

1814, died June 14, 1874. He studied theology at
Geneva, and became director of the gymnasium
there in 1843, but was removed by the new radical
government. Engaging in literature, he published
a series of writings on theological and historical

subjects, but is most widely known for several
works, in the form of romances, in which the prin-

ciples of Protestantism are set forth and defended.
BUNIAS, a small genus of Crurifcra;. The leaves

of Bunias orientalis are eaten in Russia, and are
used in Western Europe as fodder. The leaves and
root of Bmiias erucago are eaten in Greec(>,.

BUNION, BuNVON, a term applied to enlarged
bursie, or synovial sacs, situated on any part of tlie

foot; but most common over the mo(a-tarsophalan-
geal joint of the tirst or the liftli toe, and accompa-
nied by more or less distortion of tlie joint.

BUNKER HILL. See Brilaimica, Vol. IV, p. 521.

BUNKUM, Buncombe, a phrase used in the

United States for mere homltaslic speech-making,
intended for the newspapers without recard lo (lie

audience present. There is a county named
Buncombe in North Carolina, to which the word
seems originally to have been due. Bartlett quotes
from Wheeler's History of North Carolina : "Several
years ago, in Congress, the member for this district
arose to address the House, without any extraor-
dinary powers, in manner or matter, to interest the
audience. Many members left the hall. Very naively
he told those who remained that they might go, too.
he should speak for some time, but he was only
' talkinn for Buncombe.' "

BUNSEN, Robert WiLHELjf, a distinguished Ger-
man chemist, bom at Gottiugen, March 31.1811. He
studied zoology, chemistry, and physics at the Uni-
versity of his native town, and at Paris, Berlin, and
Vienna. He filled the chair of chemistry in succes-
sion at Marburg, at Breslau, and from 18-52 at Heidel-
berg. He invented the charcoal pile and the burner
which bear his name ; discovered that the hydrate of
oxide of iron is an antidote to arsenic ; was tlie tirst to
produce magnesium in large quantities, and in 186tV

invented the magnesium light, which has proved s<.>

important to photography. The greatest discovery
with which his name is associated is that of the
spectrum analysis, made in conjunction with Kir-
choff, which has been the means of working wcn-
ders in chemistry and revealing much to astrono-
mers. Besides his original work in chemistry. Bun-
sen proved himself a most successful teacher, and
his laboratory is still a favorite resort for Ameri-
cans studying chemistry in Europe. His \\Titings on
physics and geology, as well as on chemistry, are
numerous.
BUNSEN BURNER, a gas-burner named for its

inventor, the distinguished German chemist. Prior
to its introduction, the heating by gas or oil was
unsatisfactory, owing to the imperfect combustion
of the, carbon causing the deposit of soot on any
body in contact with the flame. By this invention
the gas, just previous to burning, is largely diluted
with air, thus producing a non-luminous and very
hot flame. Probnbly no other invention has done
so much to facilitate work in the chemical labora-
tory, and it has been adapted for use in connection
with a variety of small furnaces, and in many forms
of gas-stoves.
BUNT, a parasitic disease of cereals, due in

Europe to Tilletia caries, a mold belonging to the
Astilagine.r. The common smut of wheat and corn
in the United States is Ustilago carbo, and is not
called bunt.

BUNTER SANDSTEIN, or "variegated sand-
stone," the German name for the New Red Sand-
stone. It is the lowest member of the Triassie sys-

tem. See GEOLotiv, Britannica. Vol. X, p. 352.

BUNTING, a thin woolen material, of which flags

of all kinds are usually made. Also a soft, warm
fabric in use for women's dresses.

BUOL - SCHAUENSTEIN, K.vrl Ferdis.xnp,
Count, an Austrian statesman, born May 17, 1797,

died Oct. 28, 18(i5. lie was minister in succession at

Karlsruhe, Stuttgart, Turin. and St. Petersburg. He
was second Austrian plenipotent iary at the Dresden
Conference (1850), after which lie was minister at

London, until tlie death of Schwarzenberg recalled

him to A'ioiina, to hold the portfolio of foreign

affairs, lie presided at the Vienna Conference in

185-'), and represented Austria at the Congress of

Paris
BUONONCINI, the name of three Italian com-

posers. The elder, Giovanni Maria (1640-78) wrote
instrumental pieces, songs, and church music.

His sons, Marc Antonio (1660-1726) and Gio^-anni

Bat I isla (1667-1750), were known as composers of

operas. The latter settled in London in 172ti, and
for some years was very famous and jiopular.
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BUPRESTIS, a genus of beetles, typical of the
large family Buprestidx. Those occurring in warmer
countries are conspicuous for bright color and me-
tallic sheen. Some of them are popularly known
as gohlen beetles. Buprcstis gigas, found in Cay-
enne, is about two inches long. Some small species

occur in England. Btiprestis rufipes is a North
American species. See Britannica, Vol. Ill, p. 507

;

and CoLEOPTEE.i, Vol. VI.
BUR, in engraving, a slight ridge of metal raised

on the edges of a line by the burin, the rocker, or the
dry-point. It produces an effect like a smear, and
is therefore usually regarded as a defect, and
scraped off. Some etchers, however, take advan-
tage of it to deepen their shadows ; in mezzotint
engraving the whole effect comes from the bur,
which is untouched in the deep shades and more
or less burnished away in the light. As the bur
soon wears off, in valuable old proofs its presence
is strong evidence of the early date of an impres-
sion.

BURANO, an island and town of Northern Italy,

five miles northeast of Venice. There is here a
school for the designing and making of fine laces

;

this manufacture, once famous, then nearly ex-
tinct, has latterly been revived. Population of

town, 4,492; of commune, 6,800.

BURBAGE, Ricn.vRD (1567-1618), an English
actor, born about 15H7, the son of .James Burbage,
himself an actor, and the builder of the Shorediteh
and Blackfriars theaters (see Britannica, Vol.
XXI, pp. 760-(il ; Vol. XXIII, p. 224). Richard, who
commenced acting while very young, had l)y 1588
earned considerable reputation, and during tlie

next 10 years outstripped all competitors. On the
death of his father in 1597, he became part owner
of the Blackfriars Theater; and two years later, in

conjunction with his brotlier, pulled down the
Shoreditcii house, replacing it with the famous
Globe Theater as a summer play-house, while
Blackfriars became exclusively a winter-house. To
cover the expense Burbage took as partners in his

undertaking Shakespeare, Hemming, Condell. and
others. At one or other of these two theaters
Burbage gained his greatest triumplis, and took
the leading part in new plays until his death in

1618.

BURBOT, a fresh-water fish of the genus Lota,
family Gnditin: It has an elongated form, de-
pressed head, two small barln'ls on the nose and a
larger one on the cliin,a short low anterior dorsal
and a long posterior one. Lota vulgaris is found in

various parts of Middle Europe, in Asia, and in

several rivers of England, where it is called coiiij-

tiitli and eel-pout. An American species (Lota macti-
Insn) is found in New England, the Great Lakes,
and farther north. In the United States it is com-
monly known as eel-pout, ling, and fresh-iraler eod,
and is regarded as inferior for food. In the fur
countries it is generally known as IokIi or lorhe and
marthii or methti, and its flesh is esteemed.
BURCHARD, S.\MrEL Dicicixsox, born in Steu-

ben, N. v., Sept. 6, 1812. He became pastor of a
Presbyterian church in New York city in 1839. At
a minister.s' meeting during the Presidential cam-
paign of 1884, he referred to the Democratic jKirty
as the party of "Rum, Romanism and Rebellion."
The alliterative sentence was quickly picked up by
the press, and is thought to have turned the tide
which resulted in the election of the Democratic
candidate. He died in 1891.

BURDEKIN, a river of Queensland, Australia,
draining the district of North Kennedy. It rises
not far from the coast, and after an irregular
course forms a delta emptying into Bowling Green
and Upstart bays. It was discovered ry Leichhard

in 1845, and explored by Dalrymple and Smith,
1859-60. See Britannica, Vol. XX, p. 171.

BURDEN, Hexry, inventor, born in Dumblane,
Scotland, April 20, 1791, died in Troy, N. Y., Jan
19, 1871. While a lad on his father's farm he
showed his inventive genius by making labor-sav-
ing machinery. A thrashing-machine was his fii'st

successful invention. He pursued a course of sci-

entific studies in Edinburgh, and in 1819 came to
America. In 1822 he was connected with the Troy
iron and nail factory as agent, but ultimately be-
came sole proprietor of the works. He invented
agricultural implements. He made an improved
plow, the first cultivator, then a machine for nuik-
ing horse-shoes, and one for the manufacture of
hook-headed spikes, such as are now used by
nearly all the American railroads. Previous to this
these spikes had to be made hj hand, and his
invention gave a new impulse to railroad build-
ing.

BURDEN OF PROOF, in legal procedure, signi-
fies the obligation to establish by evidence certain
disputed facts; and, as a general rule, this burden
lies on the party asserting the affirmative of the
issue to l)e tried or question in dispute, or on tlie

party against whom judgment would be given, ac-
cording to tlie presumption recognized by the law
of evidence if no proof were adduced on either
side. Accordingly it almost always rests on the
plaintiff or pursuer in an action, or on the party
asserting tlie facts on which the result of the liti-

gation must depend. There may, however, be
such a legal presumption in favor of the pursuer
that the burden falls on the defender. The burden
of proof is said tobe sliifted when the party upon
whom it lay lias produced sufficient evidence to
turn the presumption in his favor.

BUUDETT-COUTTS, Anoi:l.v Gkorgi.\na. the
Right Honorable baroness, English philanthropist,
daughter of Sir Francis lUirdett, born April 21,
1814. In 18:i7 she inherited mucli of the property
of her grandfather, Thomas t'outts, the banker,
and the liberal and philanthropic use she made of

this wealth has rendered her name deservedly pop-
ular. Among her numerous ))ul>lic charities may
be mentioned the erection and endowment of sev-
eral cliurchesand schools, and the endowment of the
three colonial bisho|u-icsof Ciipp Town, Adelaide,
and British Columbia; the estalilishmcnt of a shel-

ter and reformatory for fallen women; aiul the
erection of Columbia Square, consisting of model
dwellings at low rents for about 300 families. Her
private charities have been on a corresponding
scale, and she is also a liberal patroness of art. In
1871 she accepted a peerage from (Government.
In 1872 the freedom of the city of London was con-
ferred u))on her; in 1874 that also of Edinluirgh.
In 1881 she was married to Mr. William Ashmead-
Bartlett, who ill 1882 obtained the royal license to
assume her name, and who in 1885 was elected to

Parliament as Conservative member lor West-
minster.
BURDETTE, Robert Jones, humorist and lec-

turer, born in Greensborough, Pa., July 30, lS-)4.

He was educated in the ]ml)lic school of Peoria,

111., and in 1862 enlisted as a private in the 47th
Illinois volunteers, and served through the war.
He was connected with the " Peoria Transcript " in

1869, afterwards with the "Review," and later he
started with friends a new paper, which was unsuc-
cessful. He became associate editor of the" Bur-
lington Hawkeye," of Iowa, and his humorous
sketches in this paper were widely copied, and
made him known to the newspaper-reading world.
His fun was never coarse or vulgar. In 1877 he
began to deliver lectures, which were only moder-
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ately successful, and most of wliieh have since been
compiled with fugitive pieces and published in

book form ; as, The Rise and Fall of the yiuittrtrhe.

and Other Hawkeye Terms, Buckeyes, Life of Willi'tm

Penn. He has recently been licensed by the Bap-

tist denomination to preach, and during vacation

trips has supplied destitute country churahes.

BURDOCK, the common name of a genus of

the natural order Composilse, familiarly charac-

terized by the bracts of the involucre, which are

hooked inwards at the tip. By means of these

hooks the fiower-head, popularly called a bur,

leadily adheres to clothing, the wool of sheep, or

the like, and in this way the seeds are transported

from one place to another. The common burdock,

Arctium lappa, is a native of the Old World, but is

widely naturalized in America. The root is a dia-

phoretic and diuretic, and is used as a remedy for

rheumatism, cutaneous diseases, etc. The young
shoots are cultivated in Japan for culinary pur-

poses. See Britannica, Vol. XXIII, p. .307.

BUREAU, a French word signifying a writing-

table or desk with drawers for papers. In the

United States it is applied to a chest of drawers for

holding clothing and other articles. Bureau is also

an office, a department of government, or the offi-

cials that carry it on. In England the term is con-

fined to subordinate departments, and in the

United States to certain sub-divisions of some of

the executive departments.
BUREAUCRACY, a name often given to sig-

nify a government where the administration is cen-

tralized in regularly graded series of government
officials, who are responsible only to their chiefs.

and who interfere with and control every detail

of public and private life.

BURGAS, a port of Eastern Roumelia, situated

on the Gulf of Burgas, 76 miles northeast of Adri-

anople. It has a trade in agricultural produce,
and sends large quantities of clay to the Turkish
pipe-makers. Population, 5,000.

BURGESS, Edw.\rd, naval architect, born at

West Sandwich, INIass., June 30, 1848. He was a
Harvard graduate and afterwards instructor at

that college in the entomological department. He
spent some time traveling in Europe, began the

study of naval architecture, and engaged in build-

ing boats. He was the builder of the yachts Puri-

tan and Mai/flower, which in the international races

of 188.5 and 1886 won, respectively, the races with
the English Genesta and Oalatea.

BURGLARY. JSee Britannica, Vol. IV, p. 534.)

In the United States, the common-law ingredients

of burglary have been somewhat modified by stat-

ute. In some of these the definition is extended so

as to include breaking and entry in the daytime;
in others, buildings other than dwelling-houses are

included. Some laws even include in their defini-

tion the breaking out of a building, as well as into

it. The laws of the different States adhere in gen-
eral to the principles of the common law, but vary
widely in detail, both as to the crime itself and its

penalty.
BURGLEN, a village of Switzerland, situated in

the canton of Uri, about a mile from Altorf. It is

the traditional birthplace of William Tell. The
supposed site of the patriot's house is now occu-
pied by a chapel, erected in \'yl'l, upon the walls of

which are represented certain well-known scenes
from his history.

BURGOMASTER, the Anglicized form of the
Dutch hunjemeester (German, hiiriirrineixirr). the

title of the chief magistrate of a niuMiciiial tciwn in

the Netherlands, (ternuiny. and other Teutonic
countries. It is analogous to the French moire,

English mayor, and Scotch provost. The German

governments usually retain the right to confirm or
reject the elected burgomaster.
BURGUNDY PITCH, a resinous substance pre-

pared from common frankincense (the spontane-
ous exudation of the Norway spruce-fir, Ahies ex-

celsa) by melting it in hot water, by which means
it is freed from a considerable part of the volatilt

oil which it contains. See Britannica, Vol. IX, pp.
223, 711.

BURGUNDY WINES, a class of wines produced
in Burgundy, in France, chiefly the produce of
vineyards cultivated on the hilly lands forming the
Cote-d'Or (see Britannica, Vol. XIV, p. 606;. They
share with the Bordeaux wines the reputation of
including the finest wines made.
BURIN', the principal instrument used in en-

graving. It is made of tempered steel, and is of

prismatic form, the graving end being ground ofif

obliquely to a sharp point. The distinctive style

of a master is frequently described by such ex-
pressions as a soft hurin, a graphic burin, or a bril-

liant burin. See Britannica, Vol. VIII, p. 439.

BURION, the house-finch, Carpodacus frontalis,

a fringilline bird common in the southwestern
parts of the United States. The name is of uncer-
tain origin, but is supposed to be a corruption of

the Spanish-^Iexican gorrion, a sparrow.
BURITI PALM (Mavritia rinifera), one of the

largest of the South American palms, often attain-

ing a height of 125 feet. It grows in the swamps
from Southern Brazil to the West Indies. Cords
are made of the fibers from the young leaves, and
the pith of the leaf-stem is utilized as cork. The
abundant sweet sap is drunk fresh or is fermented
into palm wine by the natives. Hence thename
irine palm, commonly given to the tree. A single

bunch of the sago-like fruit frequently weighs over
a hundred pounds. The pulp and seed of this fruit

are eaten and made into sweetmeats. Mauritia

fcxuosa, the moriti or sea palm of Trinidad and Bra-
zil, is of similar appearance and uses ; but its leaves
yield better fiber, and its stem a useful wood.
BURKE, Wn.i,i..\M a792-1829), born in 1792, be-

came notorious through his partnership with AVil-

liam Hare in a series of infamous murders com«
mitted in Edinburgh. Toward the close of 1827

they sold for dissection to Dr. Robert Knox, the
body of an old pensioner who had died in the
house, and the ease and safety with which they
had earned this money tempted them to commit
murder to procure more bodies. They inveigled
unknown travelers into the lodging-house, made
them drunk, and then suffocated them in such a
way as to leave no marks of violence, receiving for

the bodies sums of money varying from $40 to $70.

They had murdered 15 persons in. this way when
they were discovered by the police. Hare, the
more execrable wretch of the two, was admitted
king's evidence, while Burke was hanged Jan. 28,

1829. His abhorred name has added a word to the
English tongue: burke, to smother; to get rid of by
indirect means.
BURLEIGH, William IIenrv, born in Wood-

stock, Conn., Feb. 2,1812, died in Brooklyn, N. Y'.

March 18, 1871. lie early entered a printing office

where he learned type-setting and wrote for the

press. From 1.832 to 1835 he was in charge of

newspapers which advocated reforms. His princi-

ples were in favor of peace and temperance, and
against slavery. He was more than once the oVi-

jeet of mob violence. He was editor of the " Pro-

hibitionist." In 1855 he became harbor-master of

the New Y'ork port, which office he held for 15

years. A collection of his poems which had ap-

peared in his newspapers was published in book
form. His wife, Velia, was born in Cazenovia,
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N. Y., in 1S25, died in Syracuse, July 26, 1S75. Mr.
Burleigh was her third husband, she having beea'
divorced from G. B. Kellum and later from Charles
Chauncy Burr. After Mr. Burleigh's death she
studied theology, entered the Unitarian ministry,

and was jiastor of a church in Brooklyn, Conn., till

her health failed
BUKLIXGAME, Anson, born in New Berlin, N.

Y., Nov. 14, 1820, died in St. Petersburg, Russia,
Feb. 23, 1870. He graduated at Harvard law-school
in 1840, practiced law in Boston, and was elected to
the legislature. In 1854 he was sent to Congress,
n-here he became known as an alile debater and an
opponent of slavery. For his severe denunciation
Df Brooks's assault on Sumner ho was challenged
to tight a duel (see Beooks, Prestox S., in these
Revisions and A^dditions). President Lincoln sent
him to China in 1861 as United States minister, and
at the expiration of his term Prince Kung, regent
of the empire, appointed him special envoy to the
United States and the principal European powers
to make an amicable treaty wilh those nations—an
honor never before conferred upon a foreigner. In
1808 tlie "Burlingame Treaty " was signed at AVash-
ington, being tlie first ollicial acceptance, on the
part of China, of the priiicij)Ies of international
law. Mr. Burlingame then visited England, Den-
mark, Sweden, Holland and Prussia on diplomatic
missions, and in 1870 reached St. Petcr.«burg, where
he died before transacting the official business
which he had in hand.
BURLINGTON, a city of Iowa, located on the

(vest bank of the Mississippi River, and on the
main line of the Chicago, IJurlin^ton & (Juincy
railroad, and on si.K other railroads. The manu-
facturing and jobbing business is compactly gath-
ered in the valley adjacent to the railroads and
river, while for the most part the residences are
spread over three hills that rise above the valley.
The Mississipjii is crossed here by a railroad bridge.
The streets are paved with brick, granite and ma-
sadani pavement, and are lighted wilh gas and
sleet ricity. Tiiere are twenty-live miles of street
railway operated by electricity. The mains of a
steam-heating company, extending through the bus-
iness portion, supply steam heat abundantly. The
3ity is well supplied with water from I he river by
the Holly system, .\tnong the principal buildings
are a government building costing .$100,000, and an
opera house costing .$1K).000. Their is also a charity
hospital, a free circulating library of 10,000 vol-

umes, numerous public and denominational schools,
and a business college. The city has a free-delivery
post-ollice, a telephone exchange, and au excellent
fire dejiartment. The advantages of river and rail-

road transportation have aidecl in building up an
extensive manufacturing business. Population in

1880, 10,450; in 1800, 22,528. See Britajinica, Vol.
IX, p. 551.

BURLINGTON, a city o^ Kansas, county-seat of
Coifey county. It is situated on the Neosho River,
about sixty miles south of Topeka. The river fur-
nishes an abundant water-power, and the city con-
tains several mills and factories.
BURLINGT( )N, a city of Vermont, the largest, in

respect of population, in the State. It is a port of
entry, and has a good harbor, well protected by a
breakwater constructed by the United States Gov-
ernment. The Vermont Central Railroad connects
this city with Rutland, Montpelier, and Ogdens-
burg. N. Y. That portion of the city lying near the
lake is not much above the water, but the largest
part is on ground elevated about 300 feet above the
lake, thus affording fine views of the surrounding
country and of the Adirondack iMountains beyond.
In the center of the city is a handsome square, bor-

dering which are the post-office, court-house, and
large hotels. Among the institutions of learning
are the Vermont Episcopal Institute, the State Ag-
ricultural College, founded in 1865, and the L^ni-
versity of Vermont. This latter institution, founded
in ISOO, isnot sectarian, and is open to both sexes. It
occupies four large buildings on an elevated site, and
has connected with it a medical college. The city
contains a free library, with over 12,000 volumes.
Here also is an orphan asylum and a hospital founded
by Miss Mary Fletcher, and costing .$175,000. Bur-
lington abounds in manufactories, and is one of the
most extensive lumber markets in the United States.
Population in 1880, 11,365; in 1890, 14,566. See Brit-
annicu, Vol. IV, p. 550.

BUR-MARIGOLD {Bidens), the book-name of a
coarse worthless weed commonly called bi-ygar's-

tick.-i. or ber/qar's-lice.

BURMElSTEE, HEn.MANN, zoologist born in Stral-
sund, Germany, Jan. 15, 1807. He occupied the
chair of zoology at Halle ; was deputy to the na-
tional assembly of Prussia ; traveled in Brazil for
two years, and was made director of the Museum of
Natural History at Buenos Ayres, and head of the
Academy of Sciences in the National L^niversity of
Cordoba, Argentine Republic. He has published
many scientific works, among which are : Tn-atise
on yatiiriil IHstiinj; MiiiiikiI (if Entomology ; The His-
Ion/ of Crculion; and The Animals of Brazil.
BURNABY, FuKUKuicK Gist.kvus (1842-85), a

daring traveler and dashing Mihri-itr, born at Bed-
ford, England, March 3, 1842. He was educated at
Bedford, Harrow, and in tJermany, and early be-
came an accomplished linguist. He joined the
Royal Horse Guards in 1859, became captain in the
regiment in 1866, lieutenant-colonel in 1880, and
colonel in 1881. His travels in ("entral and South
America; his experiences in the Carlist camp in

1874, anil with Gordon in the Soudan in 1875, filled
him for his most notable exploit, the ride to Khiva,
in the winter of 1875, across the steppes of Tartary.
His RIdi' III Khira (187()). written in a Itright and
pleasing style, made him famous; and indeed his
fine physique, reckless courage, and outspoken
frankness of manner admirably fitted him to be a
hero of the English people. In I87li he traveled in

Asia Minor and Armenia, publishing on his return,
On lUn-Kiharl; Thruni/h Axin Minor, which was no
less popular than his first venture. He was at-

tached to the Intelligence Department intiraham's
expedition to Eastern Soudan, and was wounded at
El Tel). In 1884 he joined Sir Herbert Stewart's
column in the Nile expedition, and was killed by
an Arab spear-thrust in the battle of Abu-Klea,
Jan. 17, 1885. Burnaby was a daring aeronaut, and
crossed the Channel to Normandy in 1882 in the
balloon ]'rl,'ji.ti\

BURNAND, Fit.\Nfis Cowi.ev, English author
and dramatist, born Nov. 29, 1836. He was edu-
cated at Eton and Trinity College, Cambridge
(1854-58). and afterwards went to Cuddesdon Theo-
logical College with a view. to becoming a clergy-
man of the Church of England. In December,
1858, he joined the Roman Catliolic Church, and for

tour months continued his studies at the house of

the Oblate Fathers at Bayswater. He was called
to the bar in 1862, but tlie success of some early
dramatic ventures altered his plans. He joined H.
J. Byron in starting " Fun," but left that paper for

"Punch." then edited by JIark Lemon. His first

contribution to "Punch" was Mokeanna, a bur-
lesque on sensational romance writing ; soon after

appeared Hon:, ]]l(fn and Where, followed by the
now well-known Huppii-Thnnr/hlx, which in book
form soon ran through over sixteen editions. Later,
he continued the Happy Thoughts series, and wrote
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a series of burlesques of popular novelist;;;—that on
Ouida's stjie, SlrajjiiKn-t:, being perliaps the hap-
piest. Burnand has been editor of " Punch " since
1880.

BURNE-JOXES, Edward, A. E. A., born at Bir-
mingham, England, of AVelsh descent, Aug. 28,
1833. He was destined for the church, and educated
at Exeter College, Oxford, but his love of art as-
serted itself, and he received from liossetti encour-
agement and guidance in his attempts as a painter.
From the first he was a fine colorist, and his earlier
works attain in water-color greater brilliancy and
purity of hue than is usual even in oil. It was not
until 1870 that he began to be known as an oil-

painter. Among his pictures are The Daj/s of
Creation and The Mirror of Venus (1S~7) ; Le Chant
(r.h/iour (1878); The Goleten Stairs ami)) ; Tlie Tree
of Forgiveness (1882); King Copheiua (1884), and
TIte Brazen Tower (1888). In his later works his
coloring tends to become less splendid, inclining to
restrict itself to curiously varied tones of bluish
purple and ruddy bronze. He has furnished many
striking designs for stained glass.

BURNET, Jonx, painter, engraver and author,
born at Fisherrow, near Edinburgh, Scotland, in

1784, died at Stoke Newington, April 29, 1868. He
first liecame known through his admirable engrav-
ings of Wilkies works. Of his paintings the best
known is the Greenwich Pensioners (1837). He was
author of several books on art, the most important
being a Practical Treatise on Painting; he was also
author of Rembrandt and His Wor'ks (1849), and, in

conjunction with Cunningham, of Life and Works of
Turner (\9,h2).

BURNET, the common name of species of

Poteriiun, natural order Rosacex. Great burnet,
Poterium officinale, is common in meadows in all

parts of Europe, and is cultivated in Germany for
fodder. The root-stalk is astringent, and was for-

merly used in medicine. Common hurnet, Poterium
sangnisorba. grows on chalky soils, and has also
been cultivated as a fodder plant. It grows wild in

the United States.
BURNET-SAXIFRAGE (Pinijjinella sa:rifraga),

an umbelliferous plant, which, on account of its

similar foliage, habit, use as fodder, and (more
distinctly) astringent root-stalk, has been associ-
ated or confused with burnet from the earliest times.
BURNETT, Frances Hodusox, author, born in

Manchester, England, Nov. 24, 1849. Her parents
emigrated to America and settled in Knox-
ville, Tenn. Two years afterward the daugh-
ter began to write short stories for magazines
and in 1872 a story from her pen was pub-
lished in " Scribner's Monthly." After her mar-
riage to Dr. Luan M. Burnett, of Knoxville, she
visited Europe, and, on her return took up residence
in AVashington, D. C. .\mong lier stories are That
Lass o' Lowrie's; Pollg Pemberton; Ilairortli's Louis-
iana; A Fair Barbarian; Tlirough One Administra-
tion: Little Lord Fauntleroy; Sara Creive; and Little

St. FAizabeth.

BURNETT'S LKiUID, a solution of zinc chloride
introduced by Sir William Burnett (1779-1861) for
the purpose of disinfecting ships, hospitals, etc. It

is of service in preserving dead animal tissues, as
in the dissecting room, and in jars containing
anatomical specimens. When added to bilge or
sewage water as a deodorizer, it mainly acts by de-
compcsing the offensive sulphide of ammonium.
I'.urnett's liquid lias also been ajiplied lo the pre-
servation of timber from the ravages of dry-rot,
and the process oi so treating wood is called y>"/-

iieiliztng.

I'.UKNHAM, Gordon Webstlk, born in Hamp-
ton, Conn., March 20, 1803, died in New York cily.

:March IS, 1885. He became interested in the man-
ufacturing industries of "Waterbury. Conn., and
was meinljer of the firm of Benedict <J: Co., which
made brass goods. After earning a large fortune
the firm dissolved, and he became successively the
president of the Waterbury Clock Co., the Water-
bury Wat-ch Co., the Waterbury Brass Co., and the
American Pin Co. Mr. Burnham presented to
New York city a statue of Daniel Webster, erected
a statue to his father-in-law, Bishop Brownell. and
his own monument, erected some time before his
death, is among the finest in Greenwood Ceme-
tery.

BURNHA:M BEECHES, the remains of an
ancient forest in Buckinghamshire, England, 25
miles northeast of London. The London Corpora-
tion purchased the surrounding 374 acres in 1879,
and set them apart for public use Oct. 3, 1883.
Many of these beeches are of immense size.
BURNING BUSH (Euongmus atro-purpiireus). a

small ornamental shrub of North America, with
oblong leaves, and bright crimson, pendulous, four-
lobed, smooth capsules; its congener, Euonymtis
Americana, has scarlet, prickly capsules. The
French Buisson ardent is a red hawthorne {Crata:-
gus pyracantha). The plant Dictamnus frarinella
is called burning bush because its secretions
render the surrounding air inflammable in ho.
weather.
BURNS, AxTiioxy, fugitive slave, born in Vir-

ginia about 1830, died in St. Catharine's, Can., July
27, 1862. He escaped to Boston, where he found
work during the winter of 1853-54. After the pas-
sage of the Kansas-Nebraska bill, Burns was ar-
rested under the provisions of the fugitive slave
act by United States Marshal AVatson Freeman, on
the warrant sworn out by Charles F. Suttle. The
arrest created much excitement, as Boston was the
center of the anti-slavery sentiment. A mass-
meeting was called in Faneuil Hall. During its

progress an unsuccessful raid was made on tlie

court-house, led by Col. Thomas AV. Iligginson, to
rescue Burns, and several persons were injured.
The next day the court decided that Burns must be
returned to his master. He was to be taken to
Virginia in the revenue cutter Morris, and an im-
mense crowd followed him to the wharf. So strong
was popular feeling that a riot was feared, till Rev.
Daniel Foster exclaimed, " Let us pray I " The
crowd was instantly subdued and stood in silence
with uncovered heads, while Burns was hastily
transferred to the ship. Afterwards Burns studied
at Oberlin College and became a Baptist minister
He settled in Canada, where he was pastor of a
colored church.
BURNS, Francis, M. E. bishop, born of free

colored parents in Albany, N. Y'., Dec. 5. 1809. died
in Baltimore, Aid., April 18. 1863. Wlien fifteen
years old he was converted and studied for the minis-
try, showing such ability in his work among his own
people that ho was sent in 1834 on the Liberian
mission. Here he remained for ten years. In 1844
he visited the United States, and was ordained
deacon in Brooklyn and elder in Alulbcrry Street
Church, New York city; he returned to his work in
Africa, where he was made presiding elder of Cape
Palmas district, and opened an academy at Mon-
rovia. He was made superintendent of missions,
andnnliis second return to the United Slates was
ordained missionary bishop, .\fter live years more
in Africa, he returned to the United States on ac-
count of ill-health.

BURNS, Ri;v. Jarkz. D. D.. LL. D.. Baptist min-
ister and prolilic religious writer, born at Oldham,
near Alanchester, England, Dec. 18, 1805, died in

Paddington, Jan. 31, 1876. He was educated at
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Chester and at Oldham Granimar-School, uniting
at an early age T\"ith the Methodist New Connec-
tion. At the age of t?.'enty-one he removed to

London, where he published his first two works,
Till' Christian Skrtcli-book and Tlie Spiritual Cahim't,

both of which were popular. After exercising the
functions of the ministry at Perth (1830-35), he
returned to London to take charge of a General
Baptist congregation in Marylebone, and subse-
quently lectured in all parts of the United King-
dom on temperance, abolition of capital jjunish-

ment, etc. He received the degrees of D. D. and
LL. D. from American colleges during his visits to

this country in 1847 and 1872. In 1869 he visited

Egypt and Palestine. He was the author of more
than thirty separate works. One of them. Sketches
and Skeletons of Sermons (15 volumes), reached a
14th edition.
BURNS, John, born in Burlington, N. J., Sept. 5,

1793, died in Gettysburg, Pa., Feb. 7, 1872. He was
one of the first volunteers of the war of 1S12, and
served at Plattsburg, Queenstown and Lundy's
Lane. He was a volunteer of the ^lexican war,
and, when he offered his services on the outbreak
of the civil war, he was not accepted on account of

his age, but was given the place of teamster, and
whenever an engagement took place he would
borrow a gun so as to take part. He was finally

discharged from the service on account of infirm-
ities, but was chosen constable of Gettysburg. In
June, lSti3, when the Confederate scouts ap-
proached the town, he met them with a company
of volunteers. June 2(5 the Confederates held
possession, and John Burns was locked up for ex-
ercising his authority in opposition to the Con-
federate officials. The Southern army went on
toward York, and Burns, now being at liberty,

began to arrest Confederate stragglers and scouts.
On the 2.sth the Uin'on army came to the assist-

ance of the veteran who, almost single-handed,
had been contending against the Army of Northern
Virginia. When the battle of Gettysliurg was
fought. Burns borrowed a gun from a wounded
Union soldier and went into the thickest of the
engagement. He was wounded and fell into the
hands of the ConfiHlerates, to whom he told a
plausible story, and then managed to be taken to

his own house for medical treatment. He had a
narrow escape from being shot for not wear-
ing the army dress (Federal), but on the follow-
ing day the Union army drove the opposing
forces from the tield, and John Burns was again
ill the hands of friends. The story of liis patriot-
ism was appreciated in the Northern States, and
visitors to the field of Gettysburg substantially
remembered hlui. In his last years his mental
faculties became clouded, and he frequently wan-
dered from home. One cold night in December,
1871. he was found in a destitute condition, wan-
dering about in New York city. His wants were
supplied and he was taken home, but died soon
after from pneumonia.
BUKNSIDE, Ambrose Eveuett. an American

general. See Britannica, Vol. XXIII, p. 7S8.

BURNT STONES, antique carnelians sometimes
found in ancient ruins, and seeming to have been
acted upon by fire, having a dull appearance ex-
ternally, but exhibiting a beautiful red color when
held up to the light. When ornamented with fine
engraving they bring a liigh i)rice.

BURR, Aaron, statesman, born in Newark, N.
J.. Feb. 6, 1756, died on Staten Island, N. Y., Sept.
1 1. 1836. His father, Aaron Burr, was president of
Princeton College, and his morher was Esther,
daughter of Jonathan Edwards. His parents died
vh^n he v.as very young, and himself and sister

Sarah were cared for by their uncle, Rev. Timothy
Edwards, of Elizabeth, N.J. The children possessed
an abundant fortune and were well educated.
As a lad Aaron was small and very handsome;

with black eyes, fascinating manners and a pre-
cocious intellect. At the age of 11 he was suffi-
ciently advanced in his studies to enter Princeton,
but was not allowed to do so on account of his
youth. Two years later he entered, and graduated
in 1772. About tiie time of his leaving college a re-
ligious revival was in progress, and young Burr
went to the president Dr. ^\'itherspoon", for help in
his mental difficulties. The doctor called the ex-
citement fanatical, but Burr was not content, and
went to live in the family of Dr. Bellamy with the
purpose of settling his convictions in regard to
Christianity. To the surprise of his friends he be-
came an infidel, and adopted the Lord Chesterfield
code of manners and morals.

In 1774 Burr resided with his brother-in-law,
Tapping Reeve, and studied for the legal profession.
The following year he entered the Revolutionary
Army at Itoston, accompanied Benedict Arnold to
Quebec, and returned from the exjiedition with the
rank of major and a high reputation for military
daring. He became for a few weeks a member of
Washington's family, but each came to dislike the
other, and Burr withdrew and attached himself to
General Putnam as aide. Burr was promoted to
the rank of lieutenant-colonel and fought at Hack-
ensaek and Monmouth. After four years of service
he resigned his commission on account of ill health,
and after a period of rest resumed the study of
law.
He opened an office for practice in Albany, and

in the same year (1782) married Jlrs. Theodosia
Prevost, widow of an English officer. The next
year he moved to New York city, lived in magnifi-
cent style, entertained Talleyrand, Louis Philippe
and other famous guests; entered political life, and
ranked among the leading lawyers of the city

—

Alexander Ilaniilton being his sole rival.

In 1791 Burr was elected to the United States
Senate, and afterwards to the New York legislature.
Jefferson and Burr stood highest in the presiden-
tial campaign of ISOO. each candidate receiving
73 votes. This thn>w the choice into the House,
where, after a week's debate. Jefferson was chosen
President and Burr Vice-President. Burr had
grown unpopular with his party, as his election to
the Senate and also to the Vice-Presidency had a
somewhat mysterious, not to say dishonest, look.
To clear away susjiicion he offered himself as can-
didate for governor of New York. In the contest
he was beaten by Morgan Lewis; for Alexander
Hamilton, whose father-in-law Burr liad out-
strijjped in the senatorial race in 1791, exerted
his powerful infiueiioe in the campaign, and warned
the party to distrust him. Burr made Hamilton's
speeches the excuse for challenging him to light.

Hamilton endeavored to avoid tnis extremity, but
finally accepted, and the duel took place at Wee-
hawken, N. J., July 7,1804. Hamilton was killed,

and Burr indicted for murder. lie tied for safety
to his daughter's liome in South ('arolina, and after
the excitement died down, engaged in a mysterious
project which was nothing less tlian the conquering
of Texas, and possibly Mexico; the founding of a
republic with himself at the head and New Or-
leans as his capital; the Western States might
eventually leave the Union and join his republic.
When events were almost ripe for testing the plan,
the President denounced the scheme (1806), and it

fell through.
Burr was tried the following year on a charge of

treason, but was acijuitted on some technicality.
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His duel with Hamilton had spoiled his political

prospects, and now his name was branded as that

of a traitor. He sailed to England, but was from
there expelled; went to Sweden, Germany and
France, and in every place was under the watch-
ful eyes of government officials. He was forbidden
to return to America, but after living in great
poverty in London, whither he had again re-

turned, he came to the United States in the dis-

guise of wig, whiskers, strange garments and the

assumed name of Arnot. He reached Boston in

1812, then drifted to New York, and finally ventured
to open a law otfice on Nassau street. Here he
lived for 23 years, and although shunned by society,

whose favorite he had been, he built up a good
practice.
Two great misfortunes befell him : hisonly grand-

child, a boy 11 years of age, died, and his idolized

daughter, Theodosia, was lost at sea. AVhen 78

year's of age (his first wife having died in 1794) he
married Madame .Jumel, the wealthy widow of a
French merchant. His reckless expenditure of

her fortune brought about a separation, and in his

last days an old Scotch woman, a former friend,

gave him a home. Burr died at Port Eichmond,
Staten Island, and was buried, according to his own
wishes, in the Princeton Cemetery, near the graves
of his father and grandfather.
BURR, Theodo,si.\, only daughter of Aaron Burr

and his v.ife, Mrs. Theodosia Prevost. born in New
York city in 1783; lost at sea in January, 1813.

She was a brilliant and highly accomplished
woman, for her father superintended hereducation,
carefully developing her mental and physical qual-
ities and training her to independence of thought
and self-reliance. She married Joseph Alston
(1801), afterwards governor of South Carolina.
She and her father were passionately fond of each
other, and her faith in him remained unshaken
through all the misfortunes which he brought upon
himself. Burr's scheme to become emperor of

Mexico was known by herself and husband, and it

was even planned that her only child, a son, would
be heir-apparent to the throne. On her father's

trial for treason at Richmond, she appeared in

court, and her beauty and graces were not without
effect, both on jury and spectators, in securing a
favorable verdict and modifying popular indigna-
tion. She wrote eloquent letters to Mrs. Madison,
Secretary Gallatin, and former friends of her father
while he was in exile, and thus made it possible for

uim to return to the United States. The death of her
only child was a terrible blow, and made her ill

with a fever; but learning that her father had ar-

rived in America, she left Charleston on the pilot-

boat Patriot, and started for New York. A storm
off Cape Hatteras probably capsized the boat, for it

was never heard of again.
BURRA-BURR.\, the name of a famous copper

mine in South Australia, 101 miles northeast of

Adelaide, discovered in 1844. See Britannica,
Vol. Ill, p. 109 ; Vol. XXII, p. 284.

BURRARD INLET, a narrow inlet in the south-
west corner of British Columbia, a little north of

the mouth of the Fraser River. It is nine miles in

length, and forms one of the finest harbors on the
Pacific coast, being easy of access for the largest
ships. It has become of much more importance
since the opening of the Canada Pacific Railway,
whose terminus is at Vancouver on the north shore
of this inlet.

BUR-REED, the popular name of a species of

Siiarijaxiinm, closely allied to the bulrush, and of

similar habitat and distribution, so called from its

reed-like leaves and bur-like heads of fruit. See
Britannica, Vol. XX, p. 319.

BURRIANA, a town of Spain, .34 miles north of
Valencia, on the Mediterranean. Population,
10.058.

BURRITT, Elirv, a prominent advocate of the
principles of the Peace Society, and widely known
as the "Learned Blacksmith," born in Xew Britain,
Conn., Dec. 8, 1810, died there March 6, 1879. His
father was a shoemaker, and the boy learned the
trade of a blacksmith, which he pursued in his na-
tive place and in Worce.ster, Mass., to which town
he removed. All his leisure was devoted to study,
especially of mathematics and languages. In the
latter he achieved a very wide range, but is

even better known to the world as an earnest ad-
vocate of peace tlian as a scholar. At Worcester
he edited the "Christian Citizen," advocating the
peaceful settlement of international questions, and
the doctrine of "universal brotherhood," and he
traveled much in Europe and America lecturing
and working in other ways for the extension of his
views on peace, temperance, self-culture and the
emancipation of the slaves. In 189.5 he was ap-
pointed United States consul at Birmingham. Eng-
land. Among his published works were : ISparhs

from the Anvil; Olive Leaven; Hand-book of the Na-
tions; A Walk- from John 0' Groat's to Land's End;
The Mission of Great Suffering; Walks in the Black
Country; Ten Minute Talks; and Chips from Many
Blocks.
BURROUGHS, Jonx, born in Eoxbury. N. Y.,

April 3, 1837. He was a farmer's son. received an
academic education, became a New York journal-
ist, was a treasury clerk in Washington, D. C, from
1864 to 1873, and afterwards examiner of national
banks. In 1874 he settled on a farm near Esopus,
N. Y.,and has devoted his time to fruit culture and
literature. A close observer and enthusiastic lover
of Nature, his published essays make delightful
reading. Among them are: Wake Robin; Winter
Sunshine; Birds and Poets; Locusts and Wild Honey;
Pepacton; Fresh Fields; and Signs and Seasons.
BURSARY, in the universities and colleges of

Scotland, the annual proceeds of a sum perma-
nently invested for the maintenance of a student.
Elsewhere the term is applied to the treasury of

a college or monasterj'.
BURSCHEID, a manufacturing town of Prussia,

situated on the Wujiper, 20 miles southeast of

Diisseldorf. Population, 0,828.

BURSCHENSCHAFT, the name of a famous
association of German students, at one time promi-
nent in the politics of the Fatherland. It was
founded at Jena in 1813, and composed of students
who had fought in the great war of liberation. The
Bur.ichenschoft aimed fo cherish the higher ideals

of patriotism, and especially of German national
unity. In the time of reactionary policy, the club
was suspected of revolutionary tendencies, and in

1819 was dissolved by the Prussian and other gov-
ernments.
BURTON, Sir Frederic Wii.i.iam, water-color

painter, born in County Clare, Ireland, in ISIH. and
educated at Dublin, in 1850 he l)eeame a member
of the Society of Painters in Water-Colors, and in

1874 director" of the National Gallery. In 1884 he
was kniglited.

BURTON, John Hn.i., historian, born at Aber-
deen, Scotland, Aug. 22. 1800, died Aug. 10, 1881.

He graduated at Marischal College, .\berdeen ; was
articled to a lawyer, and came to the Edinburgh
bar, liut subseipiently devoted himself chiefly to

study and letters. He was appointed secretary to

the Prison Board of Scotland, and l>ecame one of

the prison commissioners. He held the old office

of Historiographer Royal for Scotland. Among
his original works may be mentioned Life of Hunit
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(1846), Political and Social Economy (.1S4Q), History

of Scotland from the EcrohUion to the Extinction c^

the Last Jacobite Insurrection (1853), TItc Histuei/ of
Seotland. from Agricola's Invasion to the lievolution of

1688 (1867-70), The Book-Hunter (1862), The Cairn-

gorm Motnitains (1864).

BURTON, Sir Richard Francis, the son of Col-

onel J. N. Burton, and one of the most daring and
successful of modern travelers, born in 1821 at

Barham House, Hertfordshire, England, died at

Trieste, Austria, Oct. 20, 1890. He was educated in

France and England, and in 1842 he entered the

Indian service, and served in Sind under Sir

Charles Napier. In 1851 he published his first im-
portant work on Sindh. Burton acquired a very
familiar acquaintance with Hindustani and Per-

sian, and learned to speak Arabic like a native.

Burton resolved to explore Araliia in the dis-

guise of an Afghan pilgrim, and after a visit to

England in 1861 he set out on his journey. His
personal Narrative of ii Pilgrimaeje to El Medinah and
Mecca ilSUb ; new edition, 1879-80) records one of the
most daring feats on record.

His next journey was into the country of the
Somalis, in Eastern Africa. He was chief of the
staff to General Beatson in the Crimea. In 1856
he set out in company with Speke on the journey
which led to the discovery and exploration of the
great lake of Tanganyika, and afterwards traveled
in North America.

In 1.S61 Burton married, and was appointed
consul at Fernando Po; and while holding this ap-
pointment he visited the Uamoroon Mountains, and
went on a mission to the king of Dahomey. He
was subsequently consul at Santos in Brazil, and at
Damascus; and in 1H72 he succeeded Charles Lever
in tlic ]K)st of Britisl) ccmsul at Trieste. In lS7t>-78

he paid two visits to .Midian. In 1882 he visited the
gold-producing country of tlie Guinea coast, along
witli Captain Cameron. He received the gold
medal of both tlio English and French geographical
8ociet!es,and was knighted in 1886. He was master
of 35 languages and dialects.

Lady Burton was the companion of his wander-
ings alter ISOI, and has written a narrative of

travel, //;/((')• Life of Siiria, Palestine, r!c. (1875), and
Ariihia, Erjupt, India (1879). Among Burton's many
works are: First Footsteps in East Africa (1856), The
Lak-' Ilegions of Central Africa (1860), Wanderings in
West Africa (l»i3). The .Vile Basin (im9), and works
on (ioii, Abbeoknta, Paraguay, Brazil, Syria, Ice-

land, etc., as well as .several translations.

BURTON, William Evans, English playwright
and comedian, born in London, Sept. 24, 1804, died
in New York, Feb. 10, 1860. His father was a
printer, and at his di-ath the son attempted to
support liis mother and carry on the printing busi-
ness, altliough but eighteen years of age. Failing
in this he drifted into llie dramatic profession, and
made his first appearance in a London theater in

1831, in The Lolleri/ Ticket, and in 1833 his play
Ellen Wareham was performed in five Ijondon
theaters on the same night. He came to the
United States in 1834, and spent four years in Phil-

adelphia. Subsequently he appeared in New York
in .Tames W. Wallack's theater, playing John Jones,

for the benefit of Samuel Woodworth, author of

The Old Oaken Bucket.
Burton opened a theater of his own in New York

in 1848. He had a strong force of actors, among
whom were .lohn Brougham, .[olin Lester Wallack,
Charles Fisher, >Irs. Skerrett, Mrs. Rhea, Mary
Devlin, Fanny Wallack and Mrs. Hughes. Mr.
Burton excelled as a low comedian, although he
preferred the tragic parts. His most brilliant hits

«>e-'e in the characters of Sir Toby Belch, TMicawber,

Sam Weller, Captain Cuttle, Bottom, Mr. Toodled,
Jeremiah Clip, Touchstone and Falstaff. For eight
years he conducted this C'hambers street theater,
then for two years had the management of the
Metropolitan (afterwards Winter Garden).
Burton's last performance was in December, 1859,

in Hamilton, Can. ISVv. Burton played in 184
characters ; in the character of Toodles he acted
640 times. He wrote The Actor's Allof/uy, and nV;7-
geries and Vagerics, edited" Literary Souvenir," es-
tablished "The Gentleman's Magazine," published
Ciiclopxdia of Wit and Ilunior, and collected a fine
library, particularly rich in Shakespearean litera-
ture.

BURYING BEETLE {Necrophonis), the common
name of insects of the family Silphidx, remarkable
for their habit of burying the bodies of mice, moles
and other small animals, in which they have de-
posited their etrgs. The known species are mostly
natives of Europe and of North America. See
Britannica, Vol. VI, p. 130.

BUSACO, a ridge (1,826 feet) on the north side
of the river Mondego. in the Portuguese province of
Beira. Here Wellington, with 40,000 British and
Portuguese troops, repulsed the attack of Massena
with 65.000 French, Sept. 27, 1810.

BUSBY, a military head-tlress worn by hussars,
horse artillerymen and engineers in the British
army. It consists of a fur hat with a short bag
hanging down from the top on itjs right side, of ilie

same color as the lacings of the regiment, and an
upright ])lume in front. The origin of the name is

obscure, but s(H»ms to lie Hungarian, and it is said
that the bag is a relic of a Ilnngaiian head-dress,
from whicii a long padded bag hung down over the
right shoulder to ward i>lT sword-cuts.
BUSCII, JiM.irs ^loKiTZ. a (Jerman writer, born

in Dresden in 1821. His literary works consist ot

numerous translations into his own language of

the writings of i)opular American and Englisli au-
thors, of entertaining accounts of his own extensive '

travels, and of political essays on his own and
other countries. During tiic Franco-Prussian war
he was in close relationship with i'ismarck ; and
his diary kept during llie campaign has been trans-
lated into English, French, Dutch, Swedish and
Russian.
BUSH ANTELOPE, also called Bush Buck and

Bush Goat, names common to a number of si)ecies

of the genus Tragtluphus, natives chiefly of the
southern and western parts of Africa. They are
animals of more compact form, shorl<'r limlw, and
greater strength, but much less agility, than (he
true or typical antelojie-s. They fre(|uent jungles,
thick forests, and beds of reeds, and when pursued
seek to escape by diving into a thicket.

BUSHEL, a dry measure containing eight gal-

lons or four pecks. In Great Britain the A\'in-

chester bushel (so called because the ancient
standard bushel measure was preserved in the
town-hall of Winchester) was the standard me;is-

ure from Anglo-Saxon times until the imperial
bushel was legally established in 1820; its capacity
was 2,150.42 cubic inches. The capacity of the im-
perial bushel is 2,218.192 cubic inches, and contains
80 pounds avoirdupois of distilled water, at t!ie

temperature of 62° F., with the barometer at 30
inches. Measures of capacity in the United States

are founded on the Winchester bushel. Various
weights of different commodities have been made
bushels by law, and vary considerably in different

States.
BUSHNELL, David, born at Saybrook, Conn., in

1742, died in Warrenton. Ga., in 1824. He was a
gradutate of Yale in 1775. His mind was of an in-

ventive turn, and during his college course he was
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at work constructing a torpedo for the destruction
of ships. He built the American Truth, an iron-

plate diving boat to carry one man who should
guide himself to the vessel belonging to the enemy
and thereto fasten the Bushnell torpedo, which
was regulated by clockwork to explode at a given
time. In 1777 he successfully tested his invention,
and with it blew up a British schooner in New
York harbor. The following year he sent a fleet

of barrels down the Delaware to destroy the British
ships. The scheme was not entirely successful,

but the next day they exploded and blew up one
boat. The Battle of the Kegs, a humorous poem by
Francis Hopkinson, describes the incident. Mr.
Bushnell invented several destructive machines,
not all of which were successful. He served during
the war of the Revolution, and was made captain of

the corps of sappers and miners.
BUSHNELL, a city of Illinois, about 50 miles

west of Peoria. It is finely situated in a healthy
prairie region. It contains various manufactories,
and in the vicinity are found excellent coal and
timber.
BUSHRANGERS, in Australia, originally runa-

way convicts, who had taken to the "bush" and be-
come robbers. In the early years of the century
they established a reign of terror in what was then
the sparsely settled Van Diemen's Land. In 1815
martial law was proclaimed in the district by the
lieutenant-governor, and under Governor Arthur
(1824-36) stern measures were taken to repress
crime. In 1830 a severe bushranging act was
passed in New South Wales, where at one time a
band of 50 desperadoes in the Bathurst district

fought regular engagements with the settlers and
police, and only surrendered to a detachment of

soldiers brought from Sydney. Subsequent out-
breaks occurred at intervals, but generally only
three or four ruflians would Ijand themselves to-

gether, and after a more or less brief and desperate
course they were brought to justice. In later
years bushranging has been facilitated by the col-

onial land laws, which permit "free selection before
survey," thus allowing people to settle in isolated
spots outside the scope of police supervision.
BUSH-STRIKE, the name of a South American

passerine bird, of the family Formicariida; and sub-
family TIi(imiiophilin:e. It resembles the butcher
bird or shrike in its habits ; and haunts thick trees,

bushes and underwood, where it seeks for insects,

larvse, young birds and eggs.
BUSKIN, a kind of half-boot laced to the ankle

and lower part of the leg. The ancient tragedians
wore a similar boot (cothurni ), often with a thick
sole in order to add to the actor's height. Hence
the word "buskin" is often used for tragedy as "the
sock" (sorcns, "a flat-soled shoe") is for comedy.
BUSSEY, Cyrus, born in Hubbard, Trumbull

county, Oliio, Oct. 5, 1833, was the son of a IMetho-
dist preacher, and entered the mercantile business.

He was elected to the State legislature as a Demo-
crat in 1858, and was a delegate to the convention
that nominated Stephen A. Douglas for the Presi-

dency. During the war he served on the Union
side. He commanded tlie militia in southeastern
Ohio, raised and was colonel of the 3d Iowa volun-
teer cavalry; was in the Arkansas campaign of

1862, led the 3d brigade of Steele's division, was
chief of cavalry at the siege of Vicksburg, led the
advance on Johnston under Slierman, was made
brigadier-general in 1864 for " special gallantry,"
restored discipline at Fort Smith, wlicre he was
given conimaiul, and in 1865 was liri'vcl led major-
general. He has been in business in St. Louis and
Nev, Orleans since the war, and in 1881 removed to

New York. Me was for six years president of the New

Orleans Chamber of Commerce, and v, as chairman of
the committee from that body which secured from
Congress the appropriation for Captain Eads's jetties
at the Mississippi River's mouth.
BUSSU PAL]M (Manicarki saccifera),a. palm grow-

ing in the tidal swamps of the Amazon. The stem
is only from 10 to 20 feet high, but the immense
undivided coarsely serrate leaves are often 30 feet
in length by 4 or 5 in width. These are used by the
Indians for thatch. The spathes, taken off entire,
are used as bags, or, when cut longitudinally and
prepared, answer the purpose of coarse, strong
cloth.

BUST, the sculptural representation, in the
round, of the head and shoulders of a person. The
term may be applied to the head and neck only, or
to a representation of the head with the neck,
breast, shoulders and upper part of the arms, or to
the head, neck, shoulders and breast. A bust is

usually set upon a base or pedestal, and may be
made of marble, stucco, clay, metal, wood, or wax.
It may be portrait or be purely ideal.
BUSTAMANTE, ANASTASio,a Mexican physician,

soldier and statesman, born at Jiquilpan, in the
province of Michoacan, July 27, 1780, died at San
Jliguel de Allende, Feb. 6, 1853. He was physician
in the family of Don Felix ilaria Calleja, military
governor at San Luis Potosi. Presented by his em-
ployer with a commission in the San Luis militia,
he served in many battles, and in those of Aculco,
Guanajuato and Calderon gained special distinc-
tion. He rose through the successive military
grades to the position of general of division, the
highest rank in the Mexican army, and became
military governor of the interior provinces. In
1829 he headed the revolution, and the following
year became vice-president of the republic, exer-
cising the supreme executive power. "This position
he held until the revolution of 1832 obliged him to
resign, and the following year he was Vjanished
from Mexico. On the death of Santa Anna he was
recalled and elected president of the republic, his

term extending from 1837 to 1841. In 1846 he was
appointed president of the congress, the last im-
portant office held by him.
BUSTEED, RicH.iRD, born in Cavan, Ireland,

Feb. 16, 1822. He emigrated with his father to
Canada, whence he came to New York city, where
he worked on the "Commercial Advertiser," and
was a licensed local Methodist preacher. Admitted
to the bar in 1846, he made a reputation in extra-
dition cases, and for three years was corporate
counsel for New York city. He was a Democrat
and a supporter of Douglas, but after the outbreak
of tlie civil war he strongly supported tlie Union
cause. He was made brigadier-general of volun-
teers, and was assigned to service at Wasliington
and New York. He commanded a brigade at York-
town in Virginia, but resigned on account of the
jealousj' of his enemies in the Democratic party.
In 1864 he was appointed by the President as United
States district judge of Alabama, and while occu-
pying this position rendered the decision that the
test-oath prescribed l)y llie United States was un-
necessary and unconstitutional as applied to law-
yers practicing before the I'nited States courts.
This opinion was afterwards contirnied by the Su-
preme Court. Busteed resigned his office in 1874,

and returned to his law i)ractice in New York city.

BUTCHER-BIRD, the Shrike. See Britannica,
Vol. XXI, pp. 84.5-46,

BUTCHER'S BROOM (A'((.'«'H,s), a genus of ever-
green, usually dioecious, shrubs of the asparagus
gKoup of Liliacen'. liii/tcnx iiciilciit>i.t is I lie common
butcher's broom, so-called because used by butchers
to sweep their blocks. It grows more conunonly
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and luxuriantly in the south of Europe. The fruit

is a red, one-seeded, sweetish berry. It grows well
under trees or shrubs, and can often be advan-
tageously introduced for ornamental purposes.
The root was formerly used as an aperient and
diuretic.

BUTLER, Benj.\min Fkaxklis, an American
lawyer, statesman and soldier, was born in Deer-
field, N. H., Nov. 5, 1818. He graduated at Water-
ville College (now Colby University, Me.) ; began
the practice of law in Lowell, Mass., in 1840, and at-

tained a high reputation in criminal cases. He was
elected to the Massachusetts legislature (1853 and
18-5!) K serving in the lower and afterward the upper
house ; was delegated to the Charleston Democratic
national convention, and on the re-assembling of

some of the delegates at Baltimore he resigned his

seat on account of the slavery question. In 1861

(being alreadj' a commissioned brigadier-general)
he responded to the President's call for troops, and
marched his 8th Mass. regiment to Annapolis

;

moved forward to Baltimore; was made a major-
general, and assigned to the command of Fortress
Jlonroe. At this time some slaves escaped into his
lines, and he refused to give them up to their
masters on the ground that they were "contraband
of war." Feb. 23, 1862, he was placed in command of
troops forming part of the expedition against New
Orleans, Captain Farragut commanding the naval
force, (ien. Buth-r took possessior. of tne city May
1, lSi)2, and remained there until the midlie of De-
cember following, when lie was relieved by Major-
Geueral X. P. Banks. During his adniinistralion
of the Department of the Gulf he compelled the
rich citizens to contribute to the support of those
rendered destitute by the war, armed the freed
colored men, and enforced strict sanitary regula-
tiuus. In the latter part of isii:! he was given com-
mand of the Di'partiniMit of Virginia and North
Carolina. In l.S()4 he was ordered to New York
during election, as trouble was feared. The follow-
ing month he was sent against Fort Fisher in

Nortli Carolina, but the expedition was ineiTectual.
Gen. Grant relieved him of command, and he re-

turned to Massachusetts. The Republicans elected
him to Congress in 18116, and he served there until
1879. with the exception of the term 1.87-5-77. He
took part in the iinpeacliment of President .John-

son, as one of t lie managers of the case. In 1882
the Democrats united upon him as candidate for

governor of his State, and he was elected to that
office. . He >vas defeated in his candidature for the
same office in 188M, and was also an unsuccessful
Greenback candidate for tlie Presidency in 1884.

BUTLER, Bex.tamix Fr.vxki.in, born at Kinder-
hook Landing, \. Y., Dec. 17, 1795, di(>d in Paris,
France, Nov. 8, 18.58. He studied law with Martin
Van Buren in Hudson, N. Y., and became his part-
ner. In 1821 he Was chosen district attorney of
Alliany county. He was one of three commissioners
appointed by the legislature to revise the New
York statutes, and in 1828 was elected to the legis-

lature to assist in the deliberations on the work of
this committee. He was appointed attorney-gen,eral
by President .Jackson.
BUTLER, Ei.iz.vBETii SorTURUDEX Tiiompsox, a

noted English artist, born in Switzerland in 1844,
and in 1877 married Major-General Butler. She
WAS brought into prominence by her jiainting, The
Holl Ciill, whicli was exhibited at the Royal Academy
in 1873. and which became the property of Queen
Victoria. Her works are mostly military subjects.
BUTLICR, Faxxv Kembi-e. See IvEMni.E.

BUTI^ER, .Joux, born in Connnecticut, died in

Niagara, 1794. He espoused the British cause at
the commencement of the Revolution, and, placed

in command of a force of Indians and Tories, took
part in the Niagara and Montreal campaigns, and
was present at the battle of Oriskany, the Wyoming
massacre, and the raids on the Schoha'ie and
Mohawk settlements. He was guilty of great bar-
barities, but some of the worst deeds attributed to
him were due to his son Walter. Colonel John But-
ler was rewarded l>y the British government for his
military services by being made Indian agent with
a salary of $3,500 a year and the gift of 5,000 acres
of land in Canada.
BUTLER, Pierce Mason, colonel, born in Edge-

field district, S.C, April 11, 1798, killed in the battle
of Churubusco, ^lexieo, Aug. 20, 1847. He received
a military education, and after four years' service
in the army he resigned and went to Columbia,
S. C, where he was president of a bank. In 1836
he went as lieutenant-colonel of a regiment to put
down the Seminole Indians ; in 1838 he was elected
governor of South Carolina, and at the expiration
of his term was appointed Indian agent. In 1846
he resigned this office to enter the Mexican war.
He served with great bravery, and won distinction
at Cerro Gordo. In the battle of Churubusco he
led his men after being wounded, but was again
shot, and this time instantly killed.

BUTLER, William Allex, author and lawyer,
son of B. F. Butler, of New York, born in Albany,
N. Y., Feb. 20, 1825, graduated from New York Uni-
versity, traveled in Europe, practiced law in New
York city, and published books, magazine articles
and fanciful poems. Among his writings are: Oiit-

oJ-thc-Wa;i Placts in Europe; The Colonel.t' Club; The
Cities of Art and the Early Artists; Barnum's l\>r-

nassus; Nothing to Wear, a satirical poem ; Two
Millions; General Average; The Bible bij Itself; Martin
Van Buren; Lawyer and Client; Mrs. Limber's Hajfle:
and Ihjmesticus.

BUTLER, Major-Gexeral William Fsanxis,
K.C. B., born in county Tipperary, Ireland, in 1838.
He was educated at Dublin, and joining the army
served on the Red River expedition; was sent on
a special mission to the Saskatchewan (1870-71);
served on the Ashanti expedition (1873), as
staff officer in Natal (1879), and took a
prominent part under Lord Wolseley in the
Soudan campaign (1884-85). lie has published
TheGreot Loui Lai:d (^^7^2), Wild Xorth LnndilS'S);
.U-;»i/«)o (187.5) ;

/•'(()• Out (1880). In 1877 he married
Miss Elizabeth Southerden Thompson, a distin-
guished painter of battle scenes.
BUTLER, AViLLiAM Oklanho, born in .Jessamine

county, Ky., in 1791, died in Carrollton, Ky., Aug. 6,

1880. He was a graduate of Transylvania Univer-
sity, studied law, but on the outbreak of the war
of 1812 went into military service. He was at Fort
AVayne, the twn battles (Jan. 18 and 22, 1813) on
Raisin River, aiul at the second was wounded and
captured, escaping to his native State only after
great hardships. He raised a company of volun-
teers, which did good service at Pensacota and New
Orleans. He was promoted to be major, and soon
after succeeded his brother as aid-de-camp to
General Jackson. He left the army in 1817, and re-
sumed his law practice. He served three years in
tlie legislature, and was unsuccessful candidate for

governor in 1S44. He served in the Jlexican war,
and was wounded at Monterey. In 1848 he suc-
ceeded General Scott as chief commander, and held
the place till the war closed. He was unsuccessful
candidate for the vice-presidency in 1848, when Cass
was at the head of the ticket.

BUTI^ER,a prosperous town of Missouri, county-
seat of Bates county. It is pleasantly situated in a
fertile prairie, about 75 miles southeast of Kansas
City. It is an importajit shipping point for coal,
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which is extensively mined in the vicinity. It con-
tains also manufactories of wool, and is the seat of

an academy.
BUTLEK, a thriving town of Pennsylvania,

county-seat of Butler county, situated on the
Conequenessing Creek, about 25 miles north of Pitts-

burgh. It contains extensive glass manufactories,
iu which natural gas is used; a number of planing-
mills, flou ring-mills, and woolen mills, and several
establishments for the manufacture of machinery
for the numerous oil-wells in the vicinitj'.

BUTLERAGE, otherwise called the prisage of
wines, was a right exercised by the crown in Eng-
land to take two tons of wine from every ship
(English or foreign) importing into England twenty
tons or more, Mhioh, by charter of Edward I, was
exchanged into a duty of two shillings for every
ton imported by merchant strangers, and called
butlerage, because paid to the king's butler.
BUTOAIUS, a genus of Ilclohiic, an order of

aquatic monocotj'ledons, sometimes called marsh-
lilies, of which one species, Butomus umhel-
latus, is frequent in ditches and ponds in Eng-
land, Ireland and many parts of Europe, but
rare in Scotland. It is considered one of

the most beautiful plants in the British flora.

The leaves are all radical, 2 to 3 feet long, linear
and triangular. The flowering stem bears a large
umbel of rose-colored flowers.

BUTT, Is.\.vc, Irish patriot, born in County Done-
gal in 1813, died May 5, 1879. He was educated at
Raphoe and at Trinity College, Dublin, where he
gained a brilliant reputation for accomplished
scholarship. He edited the " Dublin University
Magazine " from 1834 to 1838, and filled the chair
of Political Economy in his University from 1S30
to 1841. Called to the Irish bar in 1838, he soon
became a champion of the Conservative cause,
actively opposing O'Connell's Repeal Association
in 1843. His political conversion occurred early, for

in 1S52 he was returned as a " Liberal Conserva-
tive " for Youghal, for which constituency he sat
until 1865. He defended Smith O'Brien and others
in the state trials of 1848, and all the Fenian jjris-

oners between the years 1865 and 1869. Butt was
the first to make political use of the phrase " home
rule," and in 1871 he was returned for the city of
Limerick to take the lead of the Home-Rule party
in the House of Commons, but was unaljle to control
tlie forces he had formed.
BUTTE CITY, a city of Montana, capital of Silver

Bow county, located 65 miles soutli of Helena. It

derived its name from its proximity to a lofty
mountain peak, called Big Butte, half a mile west
of tlie present city limits. It is preeminently a
mining town, the output of gold, silver and copper
during 1890 exceeding .$2.5,000,000. The principal
part of the city is regularly laid out, the streets
crossing at right angles. The principal public build-
ings are the court-house, opera-house, high school,
St. James's Hospital, and St. .lames's parochial
school. The city is well supplied with water, has
two electric light companies, a gas company, good
sewerage, and three lines of street railways, one
using a cable and another electricity as its motive
powi'r. There are daily and semi-weekly newspapers,
and both National and State banks. The growth of
the city is very rapid, the amount expended for the
erection of business houses in lsi)0 lieing !|;943,500,

and for residences double this amount. The popula-
tion has increascnl from :i,3ii3 in ISSdlo 10.701 in 1890.

BUTTEK, in old chemistry, applied to certain
metallic substances wliich have an oily aspect and
consistence resembling melted butter; such as but-
ter of antimony, bismuth, zinc and tin. It is often
applied generically to any substance of the consist-

ence of butter, and is therefore used to designate
palm, cocoa-nut, shea, and nutmeg oils, called
' vegetable butters."
BUTTEK ROCK, or H.^lotrichite, a mir.eral

which may be regarded as a variety of alum—an
iron alum, appearing as a pasty exudation from
rocks that contain alum or its constituents, particu-
larly alum-slate and other schistose rocks. Rock
butter occurs at Hurlet alum-works near Paisley,
Scotland, and in a number of places on the conti-
nent of Europe. It is not unlike butter in color, is

silky-fibrous, and has an astringent taste.
BUTTER-BUR iPelai<itis lulgarh), a perennial

composite, common in wet meadows and beside
streams. The small sub-dicecious whitish-purple
flower-heads are born in exuberant racemose
masses, which come up like those of its ally, colts-
foot (Ti/ss/^ai/o), in early spring, before the leaves.
BUTTERCUP, a name given to one or more of

the common species of Ranunculus, having bright
yellow cup-shaped flowers. See Britannica. Vol.
XX, p. 272.

BUTTERFIELD, D.\mei.. born in Utica, X. Y.,
Oct. 31, 1831, graduated at Union College, and then
became a merchant in Xew York city. When the
civil war began, as colonel of the 12th Xew York
regiment he accompanied it to Washington (July,
1861), and led the advance into Virginia, joining
General Patterson on the Upper Potomac. He
fought in the divisions of Fitz-John Porter, Pope,
andMcClernand, and was in the battles of Hanover
Court House, Mechanicsville, Gaines's Mills, Fred-
ericksburg, Chancellorsville, Gettysburg, where he
was wounded. Mission Ridge, Buzzard's Roost, Dal-
las, Xew Hope Church, Kenesaw and Lost Mount-
ains, and others. His rank was frequently raised,
and he was brevetted brigadier and major-general
for meritorious conduct, -\fter the war he was su-
perintendent of the general recruiting service iu
Xew York city, and commanded the Xew York har-
bor forces from 1865 to 1869. Resigning from the
army, he was placed at the head of the L'nited.
States sub-treasury in that city. He has since been
connected with the American Express Company,
which his father organized.
BUTTERFIELD, John, born in Helderberg, X. Y.,

in 1783, died in Utica, Xov. 15, 1869. He was a self-

educated man, who in his youth was the driver of a
stage-coach. He removed to Utica in 1822. and did
much for the prosperity of that city. He assisted
in the management of the Albany and Buffalo stage
line, owned many stage routes in Western Xew
York, was part owner of a line of steamers on the
St. Lawrence River and Lake Ontario, founded the
Butterlield,Wesson & Co. Express Company, and was
the originator of the American Express Company, in

which a number of firms were consolidated. He also
built the Morse telegraph connecting Xew York and
Buffalo, and was president (1858) of the Overland
IMail (Company, which was employed by the Govern-
ment to carry the mail between San Francisco and
the ilissouri River once a month, and afterwards
once a day.
BUTTERFLIES. See Britannica, Vol. IV, pp.

592-98.

BUTTERFLY-WEED, or Pi.eirisv Root (Asclf-

pias tubcr(i.'<a), a Xorth American plant, of which
the root has considerable medicinal repute, the
infusion being used as a diaphoretic and expec-
torant.
BUTTER NUT, an American tree (.rufilans rLuring

of the walnut family ; also the fruit so-called from
the oil it contains. The nut is long, iiointed, and
furrowed. The wood is used in cabinet-work.
lU'TTKR-TREE ( /iT.'-sm), a genus of tropical or

sub-tropical trees of the natural order Sapotacew,
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remarkable for the abundance of oil or butyraceous
fat which the seeds contain, and which is used for

many purposes by the inhabitants of the countries

where they are indigenous. The butter-tree describ-

ed by Mungo Park as growing in the interior of

Africa, in the country of Bambarra, belongs to this

or a nearly allied genus. It produces the galam
butter also called shea butter, which is highly val-

ued, and forms an important article of commerce
in the interior of Africa. The Mahwa-tree of India,

Saggiii latifolia, attains a height of 40 to 60 feet, and
is a valuable timber tree. Its flowers are eaten raw,
and have a luscious taste when fresh ; when dry.they
resemble tigs in flavor. One tree sometimes pro-

duces as much as 800 pounds of flowers. The Indian
liutter-tree,or Fulvva tree, Basaia huti/racca,a. native
of Xepaul, attains a height of 50 feet. Its timber is

light and of no value. The fruit is of the size of a
pigeon's egg, and, although eaten, is not much
esteemed ; but from the seed a concrete oil or but-
ter is obtained, much valued for medicinal uses.

Bassia lonr/ifolia, a native of Coromandel, yields a
large quantity of oil ; the flowers are much esteem-
ed for eating, and the wood is almost as hard and
durable as teak. The name butter-tree is also given
to other tropical trees, belonging to quite different
orders, the fruits of wliieh yield fixed oils.

BUTTEKWOUT, a name common to the several
species of Piiiguiciila, small plants with a character-
istic buncli of apparently stemless leaves, growing
in wet ground. The common butterwort, Pingui-
cuhi iiilijarix, is abundant in the northern parts of

Britain and Europe, and grows also in Canada. Its

leaves are covered with stalked glands, which yield a
viscous, insect-catching secretion. The edges of the
leaf roll over on the insect and retain it, and it is

supjicised that insects so caught serve as food for

the plant. This secretion contains acid and pepsin,
and lias active digestive properties. Hence it has
the power of coagulating milk, and is used for this

purpose by the Laplanders. Some species possess
flowers of much beauty, especially Pinguicula gran-
dljUira. North and South America have several
species of butterwort. See Britaniiica, Vol. XIII,
pp. lHl-37.

BL'TTERWORTH, Hezeki.^u, author and editor,

born in Warren, K. I., Dec. 22, IS3!). As an author he
is best known for his juvenile stories of travel. In
the scries of " Zig-Zag Journeys," descriptions are
given of his tours in many lands. Among his other
writings are: Storio! uf the Ili/inns; Tin' I'raijcrs of
Histoni; Poems for Cliristituis, Easter, and Xew Year;
Great Composers, written for the Chautauqua course
of reading ; Wonderful Cltrlstmases of Old ; and the
three cantatas, Under the Palms, Faith, and Faith
Trill uipha at. In TS71 lie became assistant editor of
the "Youth's Companion."
BUTTS, Is.\.\c, journalist, born in Washington,

Dutcliess county, X. Y., .Ian. 11, l.sUi, died in Koch-
ester, X. Y., Nov. 20. 1874. He was educated at the
common school and at llochester high school, en-
gaged in various pursuits, and in 1845 assumed
editorship of the Rochester "Advertiser," the old-
est daily newspaper in the United States west of
Ailinny. Tlie paper was Democratic in politics, and
as the question came up in Congress at this time
wliiMher slavery should be allowed in the territory
newly acquired from Mexico, Jlr. Butts took the
gniund that the people of the territory should set-

tle the matter themselves. " Popular Sovereignty "

or " S(|uatter Sovereignty " was the principle, and
the phrase originated in Mr. Butts's paper (Feb. 8,

1847), although Daniel S. Dickinson. Lewis Cass, and
Stephen A. Douglas res]iectively chiinieti the honor.
Mr. Butts sold the " .Vdvertiser " in l.s4S, and for

four years was engaged in the enterprise of liouse

printing telegraph and in the construction of lines
which converged at St. Louis. In the latter part of
1852 he purchased an interest in the Rochester
" Union." Five years later the " Advertiser " was
incorporated with it, and Mr. Butts continued as
editor till 1864, when he permanently retired. He
was an organizer and for years one of the managers
of the Western Union 'Telegraph Company. His
volume on Protection and Free Trade, with a memoir,
was published after his death.
BUTYRIC ACID, volatile fatty acid, first pre-

pared by Chevreul, by treating butter with an
alkali. It has a strong raiicid smell and acrid taste.
Butyric acid may be prepared from butter, or by
fermentiiiig sugar with putrid cheese. It occurs also
in the j^iice of meat in various fats, and in per-
spiration. It is readily soluble in water and alcohol,
and forms a whole series of salts.

BUTYRIC ETHER, or Aktificial Pine-.<.pple
Oil, a fragrant oil obtained by distilling butyric
acid, alcohol, and sulphuric acid. The material
which passes over is the butyric ether, which is

usually prepared for commerce by being mixed
with alcohol. It possesses the flavor of pine-apples,
and is extensively used for flavoring confections,
for sophisticating bad rum, and for flavoring ices,

creams, etc.

BUXBAUMIA, a small genus of mosses.
BUY'S-BALLOT, Ciiristopii, meteorologist, born

at Kloetingen in Zealand, Oct. 10, 1817. He studied
at Utrecht, where he subsequently became pro-
fessor of Mathematics (1847) and of Experimen-
tal Physics (1870), and in 1854 director of the Royal
Meteorological Institute. He was one of the initia-
tors of the new system under which, by daily syn-
optical weather reports, and by simultaneous obser-
vations by land and by sea, nuiterials are collected
for forecasting changes ; his own observations liave
resulted in the determination of a general law of
storms, known as the Buys-l!allot law (see Brit-
annica. Vol. IIT, p. 29). Tlie inventor of the Acro-
klinoscope, and of a system of weather signals, he
has been largely inslrumental in bringing about an
international uniformity in meteorological observa-
tions. His works include i'hangements J'eriodiques de
la Temperature (I'trecht, 1847), and in English Sug-
gestions on a Uniform System of Meteorological Obser-
vations (1872-73).
BUYUKDEREH, a -^nllage beautifully situated

on the Bosporus, 10 miles northeast of (U)iistaiitino-

ple. It forms the summer residence of many of the
ambassadors of tlie (Christian powers, some of whom
Iiave splendid mansions here.
BUZZARD. See Britannica, Vol. IV, p. 603. For

the so-called "turkey-buzzard" of the United
States, see under Amebic.\x Vulture, Britannica,
Vol. XXIV, p. 302.

BYBLOS, an ancient city of Phoenicia, at present
a village of 600 inhabitants, called Jebeil. It is situ-

ated on a shallow bay at llie base of the lower range
of the Libanus. about half-way between Tripoli and
Beyrout. Byblos was famous as the birthplace of
Adonis or Tanimuz, of whose worsliip it became the
center, and many devotees were also attracted to

the splendid temple of Astarte erected here. The
name given to the town by the.Tews wasGebal,and
its inhabitants are noticed in the Scriptures as
stone-squarers and calkers of ships. A ruined wall
belonging apparently to the era of the Crusades
surrounds the town, and Roman and earlier remains
are still visible.

BY-LA^VS, the private regulations which are
made by a legislative liody. a corporation, or a
society for its government. They differ from provi-
sions of its constitution in that they are more par-
ticular and more readily altered. By-laws are bind-
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ing unless contrary to the laws of the land, or to
the charter or act of incorporation, or unless they
are manifestly unreasonalile.
BYRD, William, F. R. S., born in Westover, Va.,

March 16, 1674, died there Aug. 24, 1744. He was
educated in England, and there studied law, but
returned to reside on his American estates, and long
held important offices in Virginia. He colleoted a
valuable library, was the founder of Richmond and
Petersburg, and was one of the commissioners
appointed to settle the boundary line between Vir-
ginia and North Carolina. He was author of valua-
ble papers relative to the boundary line settlement
and his travels in Virginia. A part of his writ-

ings were published as The Westuivr Manuscripts
(1841).

BYRGIUS, Justus, or Jost Buroi, the inventor
of various astronomical instruments, born at Lich-
tensteig, in tlie Swiss canton of St. Gall in 1552, died
in 1633. In 157inie entered the service of the learned
Landgrave of Hesse,Wilhelm IV, and in 1604 tliat of

the Emperor Rudolf II. His first work was a celes-

tial globe, in which the stars were placed according
to his own observations.
BYRLAW (also Birlaw or Burlaw), a sort of

popular jurisprudence formerly in use in Scotland.
Sir ,Iohn Skene, writing in 1507, when the s.ystem
was in full force, defines Ijyrlaw as "leges rusticonim
de re rustica lulu—laws made by husbandmen, con-
cerning neighborhood to be kept among tliem-
selves." As tlie byrlaw was enacted by tlie common
consent of the villagers or neighbors, so it was ad-
ministered by judges cliosen by them from tlieir

own ranks. These judges were commonly called
" byrlaw men." Byrlaw seems to be an interesting
survival ni the system of the ancient Aryan village
community, or at least an illustration of the prin-
ciple of visnet, voisi:;age, or neighborhood, on which
many early institutions were founded
BYRNE, Andrew, Roman Catholic bishop, born

in Navan, Ireland, in 1802, died at Little Rock,
Ark., 1862. He was educated at the college
of his native town, and came to America in
1820 with Bishop England, who visited Ireland for
the purpose of securing Catholic missionaries for
the work in America. Having completed his stud-
ies under the prelate's direction, Byrne was ordain-
ed in 1827, and assigned to duty in North and South
Carolina. In 1836 he was appointed to pastoral work

in New York city, and in 1844 was made first bishop
of the diocese of Little Rock. He made three visits
to Ireland, on the last two of which he secured the
services of priests and sisters of mercy to assist in

his work. Through his efforts the Catholic schools
and churches increased in numbers and prosperity,
and immigration was greatly promoted.
BYRON, Henry James, dramatist, born in ^lan-

chester, England, in 1834, died in London, April 11.

1884. He entered the :Middle Temple in 18o8J
and was lor many years a prolific and popular
writer of burlesque and extravaganzas. He also
wrote extensively for periodicals, was the first
editor of "Fun," and occasionally himself appeared
in the presentation of his plays! Of liis plays the
best was Cyril's Success (l»t>8), and the most suc-
cessful. Our Boijs, which had an unprecedented run
in London from Jan. 16. 1875, to April 18, 1879.
BYSSUS, a genus of plants established by Lin-

meus to include some of the lowest and most ob-
scure forms of vegetation, and defined as having a
substance like fine down or velvet. Botanists have
sometimes ranked it among Alga;, sometimes
among Fungi, and others have rejected the genus
as altogether spurious. It is still retained by some
systematists, but as a mere provisional limbo to in-

clude a number of forms of moulds which appear
in damp places and disappear without showing any
signs by which their true nature and affinities may
be determined. The progress of research has
greatly reduced this vague alliance, some forms
having been recognized as algal, others as fungal
in nature; and its disappearance from our lists

may be regarded as a mere question of time.
BYSSL'S, in eonchology, a name for silk-like

threads secreted by the "foot" or muscular ventral
protrusion of many bivalve mollusks. The secre-
tion, manufactured by a gland opening in a meih'an
posterior furrow, is at first fluid, but soon hardens
into a tnft of silky, spreading threads, which serve
to anchor the mollusk temporarily or permanently
to its base of attachment. It is developed by sjie-

cies of the families ilgtilirhr, Pi>i>iii.l:r, Aiiculich\
Limid:c,Arci(hr, etc. That of the Pinna is capable
of being woven, and in early times was made into

small articles of dress for royal personages.
BYTTNERIACE.E, a natural order of plants, of

wliic'i the typical genus is Ihittneria. The species
are chiefly tropical or subtropical.
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CAAING WHALE-CABLE

CAAING "WHALE {Glohicephahis mrlag), one of

the Cetacea. in the dolphin family, belonging to a

genus common in all seas, and oftener stranded
than any other "whale." The length varies from 16

to 24 feet ; the maximum girth is about 10 feet. It

feeds chiefly on cuttle-fish. The caaing whale is

gregarious, and vast shoals of 50 to 100 sometimes
impetuously follow their leader ashore, when
alarmed. Many names are given to these com-
mon cetaceans ; among the most popular are pilot-

u' oh, bJack-ftsh, social irhale, and grindhoal. See
Britannica, Vol. XXIV, p. 525.

CAAMS'O, Jose M. PL.icioo, born in Guayaquil,
Ecuador, Oct. 5, 183S. He studied law and theol-

ogy in his native city and at Quito. He was
mayor of (Guayaquil, was leader of a successful rev-

olutionary expedition, became jjresident ad interim,

and then president of the government in 188-1. He
has advanced the prosperity of Ecuador by encour-
aging the building of railroads, telegraphs, colleges

and schools.

CAB. a carriage with eitlier two or four wheels,
and drawn by one horse. The name is derived
from the cahrioht-de-pJace, introduced into England
from France at the beginning of the present cen-
tury (see Britannica, Vol. V, p. 136). In Paris
the rahriolet-di'-plnce was introduced about the

middle of the 17th century by Nicholas .Sauva)r;e,

wlioss residence in the Rue St. Martin at the Ho-
tel St. Fiacre has given the name of fiacres to the
public carriages of that city. The cabs of foreign
:ouiitries and of our own chief towns liave llieir pe-

culiar features, and are governed by police or

municipal regulations.
C.VB.VXEL, Ar.r.x VNURE, a noted French histor-

ical and portrait painter, born at Montpelier in

1823. Among his principal works are The Lost

Paradise, John the Baptist, Venus, arnd Lucretia and
Turfjuin.

C.VB.\L, a term now employed to denote a small,

intriguing, factious party, united for political or
personal ends. It had been previously used to de-

note a secret committee or cabinet wlicn, during
lti(i7-78, it was especially applied to Charles IFs
infamous ministry (see Britannica, Vol. I, p. 121).

The derivation goes back to the Hebrew A'«6-

halnh.
CABBAGE BUTTER FI.Y. a name applied to

several species of butterfly, the larva- of which de-

vour t!ie leaves of plants of the cabbage tribe.

The female lays her eggs, wliicli are conical and of

a bright yellow color, in clusters of 20 or .'W on the
under sides of the leaves of ]ilants wliicli are the
destined food of the cater|)illars. When fully

grown these are about one inch and a half long,
and excessively voracious. They susiieiid them-
selves by their tails, and are transformed into
shining pale-green chrysalids, spotted with black,
from which the perfect insect emerges, either the
same season or after the lapse of a winter, no
longer to devour cabbage leaves, but to subsist del-

icately upon honev.
CABBAGE-FLY. a fly of the same family as the

house-fly, whose larva- often do great injury to the
roots of cabbages and similar plants. Watering
with lime-water will kill the maggots, which are
on the lower stems.

CABBAGE-MOTH, a species of moth, whose cat-
erpillar feeds on cabbage and turnip leaves. The
caterpillar is greenish-black, and changes to a
brown pupa in autumn. The perfect insect is of a
rich tnottled-brown color, the upper wings clouded
and waved with darker brown, and having pale
and white spots, a yellowish line near the fringe,

the fringe dotted with black and ochre, the under
wings brown and white.
C.iBBAGE-PALM, or C.\bbage-Tree, a nam(

given to a species of palm, whose great terminal
bud is eaten like cabbage. The Areca oleracea is

the cabbage-palm of the West Indies. The Sabal
palmetto, otherwise called the palmetto, is the cab-
bage-palm of the Southern States. See P.\lm, Vol.
XVIII, p. 189.

CABER, Tossing the, a Scottish athletic exer-
cise or feat, in which a long jieeled sapling or un-
dressed stem of a young tree, heavier at one end
than the other, is held perpendicularly balanced
against the chest, small end downward, and tossed
so as to fall on tlie heavy end and turn over, tb.o

farthest toss and straightest fall winning. The
thin end, held in the hand, should be not more than
three inches in diameter; the average length of a
good larch caber is about 21 feet.

CABES, or Kh.^bs, Gilf of, an inlet of the Med-
iterranean Sea, lying between the islands of Ker-
kenna and Jerba, on the northeast coast of Africa,

in latitude 34° north, and longitude from 10° to 11°

cast. The town of Cabes stands at the head of the

gulf.

CABEZON DE LA SAL, a town of Spain, in the
province of Valladolid. It is situated on the
Pisuerga, and is celel)rated as the scene of one of

the first battles of the Peninsular campaign, in

which the S;)aniards were defeated by the French
Population, 2,000.

CAI!IXDA, a small Portuguese territory on the

west coast of Africa, delimited in 1880, bounded on
ti.e east l)y the Congo State, which on the south
seiiarates it from the mouth of the Congo. The
capital, Cabinda, was formerly a noted slave port.

See Pritaniiica, Vol. IV, p. 618.

C.\BINET, a small ciuimVter set apart for some
special purpos^e, .-iuch as the conservation of works
of art, antiquities, specimens of natural objects,

models, etc. It often means simply a small room
appended to one larger. From signifying the

chamber in which such colkctions are contained,

the term has i.a re recently come to be applied to

the collections themselves. (labinet also signittes

an ornamental [>iece of furniture having shelves

or drawers, or both, or simply cupboards closed

with doors.

CABLE, Georoe W.\sii]N'0T().n-, author, born in

New Orleans, La., Oct. 12, 1844. Obliged by the

death of his father, in 18.59. to leave school, he be-

came a clerk, and in l.stW enlisted in the Coi:feder-

ate armv. fought gallantly, was wounded, and. at

the end" of the war finding himself destitute, l.ie-

came an errand-boy. He studied civil engineering,

and was for a time attached to a surveying e.xfe-

dition. During a period of ill-he.illb he bcaran

writing poems and humorous sketches for the New
Orleans "Picayune," and soon after was regul-'ly

attached to the editorial staff. On severing vis
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connection with this paper, he Iiecame a contrib-

utor to '' Scribner's Jlonthly." His stories deal with
Creole life as found in the city of his birth. His
published books are : OW Creole Days, Tlw Grandis-
simiis, Dr. Sevier, Madame Delphlne, The Creoles of
iMuisiava, Tlie Silent SovtJi. This author has intro-

duced a new field to the attention of readers. His
stories are gracefully told, the characters are deli-

cately drawn, and a sunny humor traces its way
through them all. He is a popular lecturer, and
gives most enjoyable readings from his own works.
He is greatly interested in Sunday-school work,
and is a favorite writer and lecturer on tlie Inter-
natioaal Lessons.
CABLING, the moulding by which the hollow

parts in the flutes of columns and pilasters in classi-

cal architecture are often partially filled. The
cabling seldom extends beyond the third part of

the shaft from the ground.
CABOCHED, or C.^bossed, a term in heraldry,

from the old French word caboche, the head. When
the head of an animal is borne, without any part of

the neck, and exhibited full in the face, it is said to

be caboched.
CABOOSE, or Camboose, the name of a kitchen

or cook-room in a merchant-ship. In coasting-
vessels the term is applied to a portable cast-iron
stove on the deck, where food is cooked. In the
United States a car for the use of the conductor,
brakemen, etc., on a freight train.

CABOT, George, statesman, ))orn in Salem,
Mass., Dec. 3, 1751, died in Boston, April 18, 182.".

At the age of 25 he was a member of the JMassachu-
setts Provincial Congress, and in 1700 was elected
to the United States Senate. He was an assistant
of Alexander Hamilton in his financial schemes,
and an authority on political economy.
CABRERA, Don Ramon, Carlist leader, born at

Tortosa, Catalonia, in 1810, died at AVentworth,
near Staines, May 24, 1877. He was intended for

the church, and had already received the minor
orders when the civil war broke out at the death
of Ferdinand in 1833. He at once joined the parti-

sans of Don Carlos, and by his energy and pitiless

cruelty made liis name a household word through-
out Aragon and Valencia. Defeated and wounded
at Ranoon, he escaped with difficulty, but soon re-

appeared at the head of a formidaljle force, de-
feated the royal army in two engagements, and for

a time threatened Madrid itself. In 1839 Don Car-
los created him Count of Morella and governor-
general of Aragon, Valencia and Murcia. He
strongly opposed Don Carlos's abdication in 1845,

and in 1848 renewed the struggle for absolutism in

Spain ; i)ut the attempt proved an utter failure, and
he was obliged to take refuge in France.
CACAO BUTTER, a fixed oil expressed from the

fruit of Throhroma cacao, and largely used in phar-
macy and in the preparation of cosmetics.
CACCAMO, a town in the province of Palermo,

Sicily, about six miles southwest of Termini. Pop-
ulation, 6,394.

OACERBS, Andres Avelino, Peruvian soldier,

born in Iluanta, April 12, 1831. He joined the army
as second-lieutenant in 1852. He assisted in the
abolition of slavery under Castilla;won the rank
of colonel, distinguished liimself in tlio war with
Chili, was made brigadier-general, and was instru-
mental in the overthrow of the Peruvian General
Iglesius, who liad established a goverrinient of his
own at Cajamarea. Cilceres entered tlie capital in

March, 1885, was elected president in December,
and inaugurated in .July, 18S(i.

CACERES, Nueva, a town of the Pliilippines in

the province of South Camarines, on I lie island of

Luzon. It is situated on tlic river Naga. or Santa

Cruz, bet^Ten the Bay of San Miguel and the Gulf
of Rogay, about 175 miles southeast of Manilla.
Population, 12,500.

CACHE, a name given by travelers in Canada
and the western part of the L'nited States to
places for concealing provisions and other articles
for present convenience or future use. Usually
the place of concealment is in the ground or under
a cairn.
CACHEXIA, a name applied by physicians some-

times to a group of diseases, and sometimes to the
constitutional state accompanying a iiarticulr,r dis-

ease, as the cancerous cachexia, gouty cachexia,
etc. Cachexia has come to be chiefly employed
with reference to diseases in which the general
nutrition of the body is at fault, and in v.'hieh the
local disorders are supposed to be the result of a
constitutional cause.
CACHOLONG, a mineral, regarded as a variety

of opal, and sometimes caUed pearl-opal, or
mother-of-pearl opal. It is generally of a milk-
white color, rarely with a yellowish or reddish tinge,
opaque and dull, or pearly and shining, and has a
flat, conchoidal fracture. It is often found united
with common chalcedony.
CACIQUE, or C.vziQUE, the designation given to

the chiefs of Indian tribes in the central and south-
ern parts of America. The title was first aiplied
by Spanish discoverers to the native princes .vhom
they foundreigningin Mexico,Peru,IIayti andCuha.
CACOL'tCA, a village of Quebec, beautifully situ-

ated on the right bank of the St. Lawrence, about
130 miles below the city of Quebec. It is a favorite
summer resort for fishing and hunting and for salt-

water bathing.
CADAMBA, or Kudujiba, the wood of several

species of Xauclea, an Indian genus of Cinchonaceie.

The wood is deep yellow in color, and is used for fur-

niture, flooring, etc.

CADASTRAL MAPS, maps on a large and com-
plete scale, having reference to the extent, value
and ownership of landed property, and used for the
purpose of apportioning taxes.

CADE, Jack, leader of the insurrection of 1450,

was by birth an Irishman. For a violation of law
he was obliged to flee to France, and served for a
time against England, but subsequently returned
and settled in Kent as a physician. In June. 1450,

assuming the name of Mortimer, and the title of

Captain of Kent, he placed himself at the head of

about 111,000 followers and marched on London,
encamping on Blackhcath, from which place he
sent a paper to the king demanding redress of cer-

tain grievances, and change of counselors. This de-
mand was met by an army, before wliich Cade re-

treated to Sevenoaks ; there he defeated a detach-
ment, and killed its two leaders. He entered Lon-
don on July 2d, and for two days maintained strict

order, tlioiigh he forced the Lord Mayor to jiass

judgment on Lord Say, one of the king's detested
favorites, and lie was promi)tly executed by Cade's
men. On the third day some liouses were plun-

dered, and lluit night "the citizens held London
Bridge against the insurgents. Dissensions arose

among Cade's men ; they trispersod.and a price was
set upon his head. He attempted to escape, but
was overtaken and killed on July 12, near Heath-
tield. Sussex.
C.VDELLE, a name given in France to the larva

of a beetle of the family Tmr/oxilldn-. It commits
great ravages in granaries, and is often imported
with grain into countries where it is not indigen-

ous. Wlien full grown it is about three-quarters of

an inch long, flattened, tlesliy, rough with scattered

liairs. whitish, and has a black horny head, fur-

nished with two curved ];>"•;,
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CADENCE, the finish of a phrase of which
there are three principal species, namely: the
whole, the half, and the interrupted cadence. The
whole cadence, which finishes on the harmony of

the tonic, is always used at the end of a composi-
tion, and is frequently called the final cadence. In
its most perfect use it consists of three chords, th^
one before the final being always dominant. The
half cadence is used to mark the termination of an
idea or phrase, like the colon and semicolon, show-
ing a considerable division, but at the same time
that a continuation is necessary. The harmony of

the half cadence is the reverse of the whole ca-

dence, as it falls from the tonic to the dominant.
In the interrupted cadence another harmony quite
strange is introduced, so that the ear is deceived.
The more particular the preparation for the usual
cadence is made, the more strange and unexpected
is the interruption, which can be made in so many
ways that Keicha, in his Traite de Haute Composition
Musif'ile, gives 129 interrupted cadences.
CADENZA , in music, an ornamental succession

of notes introduced by the performer at the finish-

ing of a phrase.
CADER IDRIS ("Chair of Idris," a reputed

giant), a picturesque mountain in Merione.thshire,
\Vales, five miles southwest of Dolgelly. It con-
sists of an immense ridge of broken precipices, 10
miles long and one to three miles broad, the high-
est peak reaching an elevation of 2,914 feet. It

is composed of basalt, porphyry and other trap
rocks, with beds of slag and pumice. Tlie view
from tlie summit is very extensive, including the
\Vrekin in Shropshire, and St. George's Channel
almost to the Irish coast.

CADET, Mii.iT.vKY. Cadet is a term applied in a
general sense to the younger son of a noble house
as distinguished from the elder. The military use
of tlie word arose from the practice of providing for

younger sons, or cadets, by making them olHcers of
the army. In the Unitecl States a military cadet
is one who is receiving instruction and military
discipline at the West Point Military Academy or
at the Naval Academy at Annapolis. Cadets are
nominated for admission, after examination, by the
President or a member of Congress. Of British
military cadets, those destined for the Royal Artil-

lery or Royal Engineers study at the Royal Mili-

tary Academy at Woolwich, and those for other
branches of the service at the Royal Military Acad-
emy at Sandhurst.
CADI, an Arabic word signifying a judge or per-

son learned in the law. The title of an inferior

judge among the Mohammedan nations, who, like

the mollah. or superior judge, must be chosen from
the higher ranks of the priesthood, as all law is

founded upon the Koran.
CADILLAC, AxToixE de l.i, Mothe, born in Gas-

cony, France, about KitiO, died about 1717. lie was
a descendant of a noble family, and was ordered by
Louis XIV to examine the coast defenses of the
French territory in America. He founded Detroit,
Mich., in 1701 (callino;it Fort Pontchartrain), estab-
lished trading forts, discovered a silver mine, which
was named "La Jlothe," and in 1711 became gover-
nor of Louisiana. A fine hotel in Detroit has been
named in honor of this Frenchman.
CADILLAC, a city of Michigan, county-seat of

AVexford county, situated on Clam River, about
100 miles north of Grand Rapids. It is the seat of
an extensive trade in lumber, and contains numer-
ous lumber mills, machine shops and foundries, and
manufactories of bricks, cigars, carriages and
wagons.
CADIZ, a town of Ohio, county-seat of Harrison

comity, pleasantly situated in a fertile, hilly dis-

trict, about 20 miles northwest of Wheeling. It is
the center of an important wool-growing iniiustry.
In the vicinity are valuable mines of bituminous
coal.

CADMIA, the term applied to the crust formed
in zinc furnaces, and which contains from 10 to 20
per cent, of cadmium.
CADWALADER, George, soldier, born in Phil-

adelphia, Pa., in 1S04, died there Feb. 3. 1879.
He practiced law ; served in the Mexican war as
brigadier-general of volunteers ; rose to be major-
general on account of gallantry at Chapultepec,
served as major-general of volunteers in lS(.i2, and
was a member of a commission appointed to revise
the United States military laws and regulations.
CADWAL.\DER, John, an American general.

born in Phila..Pa.,Jan. 17, 1742, died in Shrewsbury,
Pa., Feb. 11,1786. He was interested in public affairs
prior to the Revolutionary war; was captain of a
military company, and when the city battalions were
formed was placed in command of one of them.
Promoted brigadier-general, he was placed in com-
mand of the Pennsylvania militia, assisted in the
capture of the Hessians at Trenton, and was pres-
ent at the battles of Brandywine, Germantown and
Monmouth. After the close of the war he removed
to Maryland, and was elected to the State legis-
lature.
CADY, Alberm.\kle, American oflScer, born in

New Hampshire about 1809, and graduated from
West Point in 1829. He served chiefly at frontier
posts until 184(5, fought in the Mexican war from
1846 to 1848, and during the early part of the civil

war was on Pacific coast duty. In 1864 he was ap-
jJointed to the command of the drafting rendez-
vous in New Haven, Conn., was brevetted briga-
dier-general, and was soon after retired from
service.

CECILIA, a genus of serpent-like amphibians
(see Britannica, Vol. I, p. 751), the typical genus of
the family Cpcciliiil.%; in which the body is without
tail or limbs, with transversely furrowed skin, and
usually with small hidden scales. They inhabit
warm countries and damp places, burrow like

earthworms, and eat worms and insects. About 30
species are known, and are very widely distril)-

uted. (':ecilia itself is a South American genus,
about 20 inches in length, and the thickness of a
large worm.
CAEN STONE, a fine oolite stone, for which the

neighborhood of Caen, in Normandy, France, has
long been celebrated. The quarries are subterra-
nean, and the stone is brought up in blocks eight
or nine feet long and two thick, through vertical
shafts.

C^ESALPINIA, a genus of trees of the natural
order Lefiumiitosrc, the type of the sub-order Cxsal-
pinica:. This sub-order contains about 1,500 known
species, among which many are notable for their
purgative properties, as senna; some produce eat-
able fruits, as the tamarind ; some yield resinous
and balsamic products, some produce important
dye-woods, and some are trees of great size and
very valuable for their timber. They are natives
of the warm parts of Asia and America.
C-ESAR, the title of the Roman emperors, and

of the heirs to the throne, was originally the name
of a patrician family of the Julia Gctis, one of the
oldest in the Roman state, claiming to be de-
scended from luhis, the son of ^Eneas. Octavian
bore the name as the adopted son of the great Ju-
lius Cfesar. and handed it down to his own adopted
son, Tiberius, after whom it was borne by Caligula,
Claudius, and Nero. Although the Caesarian
family proper became extinct with Nero, the word
Ciesar was part of the style of the succeeding em-
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perors, usually between imperator and the per-

sonal name, as "Imperator C:isar Vespasianus Au-
gustus." AVhen the Emperor Hadrian adopted
.^lius Verus (136), the latter was permitted to

take the title of Caesar; and from this time in the
western, and afterwards also in the eastern em-
pire, it was borne by the heir-apparent to the
throne, while Augustus continued to be the exclu-
sive name of the reigning emperor. The name re-

appears in the Czar (or Tsar) of Russia, in the
Kai.j r of the "Holy Roman Empire," and tlie mod-
ern t,E pire of Germany, and the Kaisar-i-Huul or
empress of Hindustan.
CESAREAN OPERATIONt in midwifery, the

operation by which the foetus is removed from the
uterus by an incision through the walls of the ab-
domen and uterus, when delivery is impossible by
the natural channel. The risk to tlie child's life, if

it be alive when the operation is begun, is slight;

but to tlie mother's very great. Practitioners are
not i|uite agreed as to the circumstances wliich
justify the performance of such a severe operation
on the living female, but all are unanimous as to

the propriety of at once removing by it the child of

a recently dead woman. The operation has been
less often antl less successfully resorted to in Great
Britian than on the continent of Europe and in

America. The Ca'sarean operation was so called
from the report that Julius Cicsar was brought
into the world in this way.
C.ESL7RA, or Cesub.\, in prosody, a pause or

break occurring in the middle of a foot—a sense
pause—on the variations in the position of which
much of the effect of the rhythm of verse de-
pends.
C-A.FFEINE, or Theijje, the alkaloid or active

principle of coffee and tea. When isolated it forms
beautiful white crystals, with a silky luster, which
are soluble in water, alcohol, and ether. It is pres-
ent in coffee to the extent of about one per cent.,

and in ordinary tea, from two and a half to six per
cent., and is also found in Paraguay and Guiana

CAGAYAN SULU.an island of the Asiatic archi-
pelago, lying in latitude 6° 58' north, and longi-
tude ]1S°2S' east. It is about 20 miles in circumfer-
ence, well wooded and elevated.
GAGSANA, a town near the southern extremity

of the island of Luzon, Philippines, with a popula-
tion of 12,755.

CAHAWBA.a navigaljle river of Alabama. It

rises in the nortliern central part of the State, flows
siTiithward about 200 miles, and enters the Ala-
bama at the old village of Cahawba, 10 miles below
Sclnia.
CAHIR, a town in the county of Tipperary, Ire-

land, on the Suir, beautifully situated on tlie east
end of the valley between the Galtees and Knock-
mealdow-i Mountains. Cahir ("astle, an ancient ir-

regular Norman structure of considerable extent,
is situated on a rock on the left bank of the Suir.
It lias extensive flour mills. Popultition, :-!,000.

(AHOKIA, so named from an extinct tribe of
Indians, is a (piaint village of Illinois, situated on
the ^lississippi, near East St. Louis. It was settled
by the French about 1682; and its present inliabit-
ants, descendants of the original settlers, preserve
many of the customs and traditions of their ances-
tors. In the neighborhood are found numerous re-
markable prehistoric mounds.
O.VICOS, (!.\vos, or Kevs, a group of islands be-

longing geographically to the Bahamas, but an-
nexed in 1S74 to .Tamaica. Together willi Turk's
Islands they have an area of 223 square miles. Pop-
ulation in 1881,4,77s. See Britannica, \'ol. Ill, i).

236; Vol. XIII, p. 549.

CAILLIAND. Fkedekic (1787-1869), a French
traveler, born at Nantes, .June 9, 1787, died there
Jlay 1, 1809. He became a goldsmith and traveled
over Europe, and in 1815 went to Alexandria. In
examining the mineral resources of Egypt he redis-
covered the ancient emerald mines of Jebal Zo-
,bara, near the Red Sea; and his report of a jour-
ney to Siwah led to its annexation by Egypt in
1820. In 1821-22 he accompanied Ibrahim Pasha's
exjiedition to the White Nile, and his Voyage' a
jl/f cot- (four volumes, Paris, 1823-26) contained'the
first trustworthy account of that district. In 1827
he became conservator of the Natural History Mu-
seum at Nantes. He published a Voynge a Syuiiah,
and two volumes of researches on "the life of the
ancient Egyptians, Nubians, and Ethiopians.
CAINOZOIC ("recent life"), a geological term.

synonymous with tertiary, introduced to avoid the
confusion which attended the use of the terms pri-
mary, secondary, and tertiary, owing to the va-
rious meanings attached to them by geologists.
TA IRA ("It will go on 1"), a popular song which

arose in the fever of the French Revolution oi
1789, so called from its refrain :

"Ah I pa ira, fa ira. ja ira, I

Les aristocrats a la lanternel"

It became a French national song, and was styled
the CarlUon Nationa!. The original words (after-
wards much changed) were due to a street singer
named Ladre; the melody to Becourt, a drummer
of the Grand Opera. The song was prohibited by
the Directory in 1797.

CAIRD, John, D. D., an eminent Scottish
preacher, was born at Greenock in 1820. He studied
at the University of Glasgow, and was locally well
known as an able preacher, when a sermon de-
livered before the Queen in Crathie in ].s,55 and
published under the title of Tlie Religinn uf Coiidiioii

i(/f, quickly carried his fame into all parts of the
Protestant world. It was pronounced by Dean
Stanley to be the greatest single sermon of the
century. In 18.58 Dr. Caird published a volume ot

sermons, marked liy beauty of language, strong
thought, and intense sympathy with the spiritual
aspirations of mankind. He received the degree o)

D. D. in 1800. v,as appointed Professor of Divinity
in 1862, and in 1873 Principal of Glasgow Univer-
sity. In 1880 he published a work of great impor-
tance, All Inlrmlnction to tlic Philosophy of Rdiiiion.
CAIRD, Edw.\rd, a brother of the foregoing,

born in 1835, and educated at the University of

Glasgow. From Glasgow he passed as a ."^nell ex-
hibitioner to Balliol College, Oxford, and became in

1804 FeUow and tutor at >Ierton. In 1860 he was
apjiointed professor of iloral Philosophy at tilas-

gow University, where he has since exercised an un-
usual personal influence over the students. His
worksare a C)'(7/('o/ Account of the Philosophy of KnnI
(1877), an excellent little book on Ih gel in Black-
wood's "Philosophical Classics," and an examination
of The Social Philosophy and Peligimi nfi'oiule (1,SS5).

(jAIRNS, Hugh M.\cC.m,moxt, l.iu:n. an eminent
Irish statesman and lawyer, born near Belfast in

1819, died in 1885. He was appointed atlorney-
general in 1866. He became n leader of the Con-
servative party in the House of Lords, arid was
twice lord chancellor of England.
CAIRO, a city of Illinois, and county-seat of Al-

exander county, situated on a low point of land at

the junction of the Mississipjii and Ohio Rivers. It

was formerly subject to inundations, which re-

tarded its growth ; but extensive levees that have
recently been erected at great expense afford
ample )n-otection against the encroachments of the
rivers, and the city is now rapidly increasing in
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numbers and wealth. Population in 1880, 9,011 ; in

1890, 10,044. See Britannica, Vol. IV, p. 647.

CAITHNESS FLAGSTONES, dark-colored bitu-

minous schists, slightly micaceous and calcareous,
valuable on account of their great toughness and
durability for pavements, and various other pur-
poses. They belong to the Old Red Sandstone,
and contain abundant remains of fossil fishes.

C.\.IVA,NO, a town of Southern Italy, four miles
north of Naples. Population, 10,832.

CA.JABAMBA, capital of the province of Uhimbo-
razo, in Ecuador, situated 102 miles south of Quito,
on the arid plateau of Topi, at an elevation of

9,480 feet. Population, 16,000. The former town of
Eiobamba, founded on this site in 1533 was in 1797
overwhelmed by an earthquake, in which 30,000

lives were lost.

CALABASH, or Gourd-Tree, a tree of the West
Indies and the tropical parts of America, of the
natural order Bignoniacew, sub-order Crescentiacea:.

In height and size it resembles an apple-tree ; it has
wedge-shaped leaves, large whitish fleshy flowers,

and a gourd-like fruit, some times a foot in diame-
ter. The wood of the tree is tough and flexible

and is well adapted for coach-making, but the
most useful part is the hard shell of the fruit,

which is used instead of bottles, goblets, cups,
water-cans, etc. The calabashes are sometimes
polished, carved, dyed and otherwise ornamented.
C.\LAIS, a city of Maine, county-seat of Wash-

ington county, situated at the head of navigation
on St. Croix River, opposite St. Stephen's, New
Brunswick. Its chief industry is ship-building, and
there is an extensive export trade in lumber,
which is sawn in the vicinity. There are also a num-
ber of machine-shops and foundries. Calais is the
seat of Calais Academv and of a liigh school.
CALA.MANDER WOOD, a cabinet wood of great

value, resembling rosewood, but surpassing it in

beauty and durability. The tree which produces
it is Diospi/ros hirauta. See Ebony, Britannica, Vol.
VII. p. t)19.

C.\LAM.\RY, or Sqrin, a name applied to nu-
merous forms of cuttle-iisli or ' 'iphalopoda. See
Britannica. Vol. VI, p. 735; Vol. XVI, p. 069; Vol.
XXI. p. Ii09.

C.VLAMBUCO, a very durable timber tree of

Luzon, somewhat resem1)Iing the teak, and much
used in ship-building and in the manufacture of
furniture and agricultural implements.
C.\L.\.ML\NKS, a group of islands in the Eastern

Archipelago, in latitude al)Out 11° 25' to 12° 20'

north, and longitude 120° east. See Britannica,
Vol. XVIII. p. 752.

C'.\LAM1NE, an ore consisting essentially of

silicate of zinc. It occurs in small obtuse edged
crystals, also compact and massive; it is white,
brown, green, gray, and yellowish-white; is some-
times opaque and sometimes translucent. It is

found in beds and veins in rocks of various kinds,
but most couimonly in limestoue. See Britannica,
Vol. .K.XIV. pp. 784,785.
C-VL.\MINT (('i(Jn>uiitllni), a genus of plants of

the natural order Lnh!ii(:f. Calaniintlia officinalis, is

not unfrequent in England. It has whorls of flowers
on many-flowered stalks, and serrated leaves, with
an agreeable aromatic odor. It is used to make
herb tea. and as a pectoral medicine.
CALAMITES, a group of fossil plants, which

make their first appearance in the Devonian, occur
abundantly in the Carboniferous, and seem to die
out in the Permian strata. They are among the
commonest and most characteristic fossil plants of

the coal-measures. There is some doubt as to the
affinities of these plants; but they are generally
admitted to be allied to the recent Eguisetactw or

horsetails, from which, however, they differ in cer-
tain points. It has not yet been fully decided
whether they should be considered as a peculiar
form of Kijiiisitacen:, or classed as a distinct but
allied order. The gigantic decorticated stem is

longitudinally ribbed and transversely jointed ; in
some stems long narrow branchlets proceed from
the transverse joints, and in others branches bear-
ing whorls of small branchlets or long narrow
pointed leaves. Some of the species were provided
with thick and others with thin bark. Calamites
seem to have grown in dense brakes on low alluvial
flats, and perhaps even in water.
CALAML'S, the reed pen which the ancients

used in writing. It was made of the stem of a reed
growing in marshy places, of which the best were
obtained from Egypt. The stem was first softened,
then dried, and cut and split with a knife, as quill
pens are made. Even now the Orientals write
with a reed, which the Arabs call Kaldm. See
Britannica, Vol. XVIII, p. 483.

CALAMUS AEOMATICUS, one of the sweet-
scented grasses of India, and one of the substances
available for incense. The calamus of the Greeks
and Romans came from the East, and to it the
ancients ascribed important medicinal virtues. The
calamus of America is the creeping root-stalk of
the Acorns calamus, or sweet flag. See Britannica,
Vol. XII, p. 718.

C.\LAN.\S, a town of Andalusia, Spain, situated
about twenty-seven miles north of Huelva, and
thirteen miles nortlieast of Tharsis, with which it

was connected by rail in 1887. There is a large
copper mine in the vicinity. Population, 3,991.

C.VL-^XDO, in music, an Italian expression,
meaning diminishing by degrees from forte to
piano. It differs from decresceiido or diminuendo,
as the teuipo at the same time is slightly retarded,
but not .so much as in ritardando. 'The proper
performance of the calando is purely a matter of
good taste and feeling, depending on the per-
former.
CAL.VNDRONE, a wind instrument on which

Italian peasants [ilay simple melodies, and also
sometimes accompany tlieir national songs. It

has the holes of the common flute, but the intona-
tion is produced as in tlie common pipe.

CAL.\SPARR.\, a town of Spain, in the province
of Murcia, forty miles northwest of the city of that
name. The inhabitants, numbering about 3,000, are
chiefly engaged in agricultural pursuits.
CALATANAZOR, a town of Aragon. Spain,

about ten miles southwest of Soria. Population,
1,500.

CAL.VTR.\VA-L.\-VIEGA, a ruined city of

Spain, situated on the Guadiana, twelve miles
northwest of Ciudad Real. In the Middle .Vges it

was a strongly fortified place, but nothing now
remains except a single tower.
• C.VLBURGA, a town of the Nizam's dominions in

Ilindoostan. It is situated on a tributary of the
Beemah. It has been successively the capital of

Hindoo and Jlohammedan sovereignties. Popula-
tion, 6,000.

CALCAREOUS TUFA.or Tupa, a mineral which
in its chemical composition is nearly idtuitical with
limestone and marble, but is distinguished by its

spongy and cellular structure. It is generally soft,

brittle, and friable, but sometimes it is sufficiently

hard to l>e used in building (see Britannica, Vol.

XX, p. S08). .Sometimes it incrusts animal and
vegetable remains, as in "petrifying springs" (see
Britannica, Vol. X, p. 270), and it is sometimes used
as a filtering stone. The stalactites and stalag-
mites found in caverns are varieties of calcareous
tufa.
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CALCASIEU, a river of Louisiana, about 230
miles long and navigable for 100 miles. It rises in

the western part of tlie State, flows south through
Lalie Calcasieu, and enters the Uuh'of ^Mexico near
the village of Cameron, ninety miles from Galveston.
CALCEOLARIA, a South American genus of

plants of the natural order Scrophulariaceic. The
calyx in this genus is 4-partite, corolla 2-lipped,

the lower lip remarkalJy inflated so as to form a
bag, and the shape of the whole in some species
resembles that of a slipper. The art of the gar-
dener has succeeded in producing varieties and hy-
brids which exhibit many rich and delicate tints.

Some of the species are used in South America for

dyeing. See Britannica, Vol. XII, p. 262.

CALCIFEROUS EPOCH, an epoch in the Lower
Silurian system of North America. The division is

characterized by the presence of calcareous sand-
stones and limestones, portions of which are very
hard and siliceous, and contain geodes of quartz
crystals. The Calciferous epoch immediately suc-

ceeds the Cambrian period.
CALCINATION, or C.\loixixg, the process of

heating or roasting in furnaces or in heaps the
various metallic ores. It is resorted to as the first

stage in the extraction of the majority of the com-
mon metals from their ores, and is essentially a
process of oxidation.
CALCIUM, the metal present in chalk, stucco,

and other compounds of lime. It is yellowish-
white, can be rolled into sheets and hammered
into leaves, and is intermediate between lead and
gold in hardness. To retain its brightness it must
be kept under the surface of naphtha. At a red
heat it melts and liurns with a dazzling, white
light, accompanied by scintillations.

CALDECOTT, Raxdoi.pii (1846-86), an Eng-
lish artist, born at Cliester, March 22, 1846. He
was for sometime employed as clerk in a bank,
first at AVhitchurch and afterwards at Manches-
ter. The success of his work in the London illus-

trated papers encouraged him to remove to the
metropolis, whera he soon proved himself without
an equal in depicting the humors of animal life

and the joys of the country-house and hunting-
field. He contributed frequently to "Punch" and the
"Graphic," and occasionally exhibired at the Royal
Academy, the Dudley, and the Grosvenor Galleries.

In 1882 he became a member of the Institute of

Painters in Water-Colors. His health, however,
soon gave away, and, after vain attempts to restore

it by trips abroad, he died at St. Augustine, in

Florida. Feb. 12, 1SS6. Randolph Caldec^ott will be
remembered chiefly by the admirable <'ahh.:cotl's

PIctii re-books, which began in 1878 with John Gilpin
and The House That Jack Built. He also illustrated

Washington Irving's Old Cliristmcis (1875), and
Bnteehridge Hall {1877} ; Mrs. Comyns Curr's North
Iiiilian Folk (1878), and several other well-known
works.
CALDER, a river of Yorkshire, West Riding. It

rises in a marsh on the borders of Lancashire, near
Burnley, and after a course of forty miles joins

the Aire near Pontefract. It forms a considerable
portion of the canal route through Yorkshire and
Lancasliire, between the east and west coasts of

England.
CALDF.RON, Piiii.ii' Heumooknes, R. \.. painter,

born of Spanish parentage, at Poitiers, in 183:'..

He studied in London and Paris, and regularly

contributed to the Royal Academy from Is'i.i. his

subjects being chiefly" hislorieal or inuiginative.

He exhibited at the Paris International Exhibi-
tions of 1867 and 1878, receiving at the former the
first medal awarded to English art, and at the lat-

ter a first class medal and the Legion of Houor.

In 1887 he was appointed keeper of the Royal
Academy.
CALDIERO, a decayed town of Xorth Italy,

aljout nine miles east of Verona. Iti thermal
springs were in repute as early as the first century
of the Christian era, and continued to enjoy popu-
larity until the sixteenth century, afterwhich they
gradually became neglected, and are now little
visited.
CALDWELL, Charles Henky Bkojiedge, naval

officer, born in Hingham, Mass., June 11, 1823. died
in Waltham, Mass., Nov. 30, 1877. He entered tlie
navy as midshipman in 18S8, and became lieutenant
in 1852. He commanded the Itasca in lt562, when
an attack was made on Forts Jackson and St.
Philip, and led a party of men who cleared away
the chain obstruction which prevented the Union
gun-boats from passing the forts. Lieutenant
Caldwell was in the action at Grand Gulf in 1862,
and was soon afterwards made commander. He
subsequently commanded the Esxex, the Glaucus,
and the R. R. Cuyirr, and in 1874 was promoted
to the rank of commodore.
CALDWELL, James, American patriot and cler-

gyman, born in Charlotte county, Va., in April,
1734, shot by a sentry near Elizabethtown, N. J.,

Nov. 24, 1781. He was a graduate of Princeton in

1759, and became pastor of a P^e^byterian church
in Elizabeth three years later. During the agita-
tions preceding the Revolution he was active in
arousing the spirit of rebellion, and was subse-
quently cliaplain in the American Army. A monu-
ment commemorating his life and service was
erected at Elizabethtown in 1846.

CALDWELL, Joseph, D. D.. educator, born in
Lamington, N. J., April 21, 1773, died at Chapel
Hill, N. C, Jan. 24, 1835. He graduated at Prince-
ton in 1791, taught school in his native place and
in Elizabethtown, and in 1796 was appointed to

the chair of mathematics in the University of North
Carolina. He henceforth devoted his energies to
the upbuilding of this institution, and to him is

due the merit of having saved it from ruin. In
,1804 Dr. Caldwell became president of the Univer-
sity, which position he occupied until his death,
with the exception of the years 1812-17.

CALDWELL, JIekritt, educator, born in Hebron,
Oxford county. Me., Nov. 29,1806, died in Portland,
June 6, 1848. He graduated at Bowdoin in 1828, and
in the same year became principal of the ^Maine Wes-
leyan Seminary. In 1834 he was elected professor
of mathematics at Dickinson College, Pennsylvania,
and in 1837 was transferred to the chair of meta-
physics and English literature, which position he
occupied until his death. Among his published
works are : Tlic Doctrine of the Enr/lisli Verb; Philoso-

plty of Christian Perfection; and ChriMianity Tested by
Eminent Men.
CALDWELL, Samuel Lint, D. D., educator, born

in NewI)uryport, Mass., Nov. 13, 1820. He was
educated at Colby University, Waterville, 'Sle.; he
subsequently graduated at the Newton Theological
Institute, and became pastor of a Baptist church
at Bangor, Jle., and afterwards at Providence, R. I.

He held a professorship in Newton Theological
Institute, and in 1878 was called to the presidency
of Vassar College; this position he resigned in

1885. Dr. Caldwell has publi.'^hed sermons, orations
and lectures, and edited Vols. Ill and IV of Publi-

cations (if tlie Xarragaiisi tt Club.

CA LI )WELL, a city of Kansas, about twenty miles
south of Wellington. It is the trade-center of a
fertile agricultural district, and contains a number
of grain-elevators and llouring-mills.

CALDWELL, or Lake (teokoe, a village of New
York, county-seat of Warren county, situated near
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the head of Lake George, about sixty miles from
Albany. It is a very popular summer resort. Its

surroundings are picturesque and romantic ; the
lake is studded with n\imerous beautiful islets

;

and in the vicinity are several places of historic

interest, including Fort George and Fort "William

Henry. The name Horicon, commonly supposed
to be the original Indian name of the Lake, was a
fanciful invention of Cooper, the novelist.

CALDAVELL, a town of Ohio, county-seat of

Koble county, situated about thirty miles east of

Zanesville and thirty-five miles north of Marietta.

It has a sash and door factory, and in the vicinity

are found coal, iron, oil, and salt.

CALEDONIA, a village of Minnesota, county-
seat of Houston county, situated about thirty-two
miles south of Winona. It contains manufactories
of wagons and sleighs, and is the center of an im-
portant local trade and the seat of Caledonia
Academy.
CALEDONIA, a village of North Dakota, and

county-seat of Traill county, situated at the con-

fluence of Goose River witli the Red River of the
North. It is an important shipping-point for

grain.
CALEDONIA SPRINGS, a village of Ontario,

about ten miles south of L'Original. It contains a
number of alkaline medicinal springs noted for

their etiicacy in the cure of rheumatic and cuta-
neous diseases.
CALEDONIA CANAL. See firitannica, Vol. IV,

p. 787.

CALENDER, or Kai.ender, a Persian word
(meaning "greater") applied to members of an
order of dervislies founded in the fourteenth cen-
tury. The Calenders are wandering preachers,
who ho'd that sin defiles the body only, and can be
removed by ablutions. Tlic members of the order,
even during the life-time of its founder, were re-

markable for licentiousness and debauchery.
CALENDS, (lie first day of each Roman month.

See Cai.endau, Brirannica, Vol. IV, p. 065.

CALENTURE, a Spanish term for a species of

temporary delirium or fever occurring on board a
ship in lint climates, and probably due to the effect

of exposure to the direct rays of the sun.
CALGARY, a town of the Northwest Territory

of Canada, with station on the Canadian Pacific

Railway, 2,262 miles west of Montreal. It stands
3,380 feet above the sea-level, in a broad valley
between the Bow and Elbow Rivers, and is a trad-
ing-center for a wide district. It dates from 1884.
CALHOUN, William Bakuon, LL. D., born in

Boston Mass., Dec. 29, 1796, died in Springfield,
Mass., Nov. 8, 1865. He graduated at Yale, entered
the legal profession, and attained much popular
favor. In 1825 he was sent to the legislature, where
he served for ten years ; was in Congress from 1835
to 1843 ; was Secretary of State (Mass.) from 1848 to
1851 ; bank commissioner from 1853 to 1855

;
presi-

dential elector in 1844, and in 1859 was elected
mayor of Springfield.
CALI, Santiago de, a town of Colombia, situ-

ated on a tributary of the Rio Cauca, 3,300 feet
above the sea. It is connected with Buenaventura
by rail, and has considerable trade with that port.
Population, 13,000.

CALIANO, a small town of the Austrian Tyrol, on
the left bank of the Adige, about nine miles south
of Trent. It figures in history as the place where
the Austrian Archduke Sigismund won a single
victory over the Venetians in 1487. Being a place
of considerable military importance, It was also
contested in the campaigns of 1797 and 1809.
CALIBRE, or Caliber, a technical name for the

diameter of the bore of a fire-arm, wliether a
piece of ordnance or a small-arm. If the weapon is

rifled its calibre is measured, not from the bottom
of the grooves, but from the smooth surface be-
tween them, technically called the "lands." In the
L^nited States the calibre of a fire-arm is expressed
in decimal parts of an inch: thus, what is com-
monly called a 44-caliI)re rifle is one of .44-inch ; the
calibre of a cannon is expressed either by the
diameter of its bore or by the weight of a solid
round shot which it will carry. In Great Britain
calibre is expressed as in the United States, with
the exception of the heavy guns, which are denom-
inated from their weight; as, a 38-ton gun or a
100-ton gun.
CALIFORNIA, a village of Missouri, county-seat

of IMoiiiteau county, situated in the center of

the State, in the midst of a rich agricultural and
minoral-jiroduoing district. It contains a number
of mills for the manufacture of flour, paper, and
woolen goods.

CALIFORNIA, State op. Area (oflicial 1890), 158,-

3C0 square miles. Population (1890), 1,208,130. Capi-
tal, Sacramento, with a population in 1890 of 26,272.

For the early history, physical geography, climate,
mines, and productions of California, see Britan-
nica, Vol. IV, pp. 694-706.

California is rapidly advancing not only in popu-
lation, but also in respect of numerous industries.

In its gold products it is the first State in the Union.
Since 1848. and up to Jan. 1,1891, its gold and silver

reached a total of $1,367,150.000. Its mineral products
in 1890 were valued at $2:!,S-j0.O00. Its manufactur-
ing products in 1880 were valueil at $116,218,000; in

1890, at $165,000,000. The deposits in its banks in

1S90 reached the large total of .$171.229,531 ; and the
assessed value of property, a total of $1,060,890,296

—

an amount nearly double the total valuation in

1880. Its wealth per capita is the largest of any
Stale in the Union.
On .Tan. 1. 1890, California reported 4,500 miles of

railway, with an assessed valuation of $40,248,000.

Its chief city, San Francisco, claims to be the third
largest commercial city in the United States, and
to be practically out of debt.

6

In 1890 the.estimated area of arable land in Cali-
fornia embraced 38,000,000 acres; cultivated, 2,500,-

000; forests, 20,000,000 acres. Its hay, cereal, and
root crops in 1890 were valued at $70,000,000; its

bean crop reached a total of 1,000,000 centals ; its

barley, 16,000,000 bushels ; its hops, 40,000 bales; its

wheat crops, 27,000,000 centals, of which there were
exported 13,266,409 centals, valued at $17,600,000;
its flour exported at 1,201,304 barrels, valued at
$4,000,000.

The fruit crops of the State have increased with
extraordinary rapidity. The raisin output of 1890
was reported at 2,000,000 boxes,or 400,000,000 pounds

;

its prune crop at 15,000,000 pounds ; its dried fruits

shipped East, at 66,1^18,000 pounds—more than ten
times the quantity shipped East in 1880; oranges
shipped East in 1890-91, at 4,000 car-loads, in 1889 at

.3,187 car-loads ; total green fruits shipped east in

1890 at 105,000,000 ; in 1880 the amount was 5,180,000.

Not only do the orange and grape thrive in Cali-

fornia, but also the olive, fig, almond, and walnut;
the State is also a very large producer of honey.
The grape districts of California have an area of

about 225,000 acres.
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The United States Census of 1890 sbo-n-ed an in-

crease in tlie population, during the last decade, of

343,436, the net increase being about 36.73 per cent.

The subjoined table shows the population of the

State and its comparative increase by counties

:

Alameda..
Alpine ....

Amador .

.

Butte
Calaveras.

Colusa
Contra Costa.
Del Xorte
EI Dorado
Fresno

Humboldt

.

Inyo
Kern
Lake
Lassen

Lo-; Angeles.
Marin
Mariposa
Mendocino .

.

Merced

Modoc
Mono
Monterey

.

Napa
Nevada . .

.

Orange
Placer
Plumas
Sacramento..
San Benito..,

San Bernardino.
San Diego
San Francisco...
San Joacjuin
San Luis Obispo.

San Mateo
Santa Barbara.
Santa Clara
Santa Cruz
Shasta —
Sierra
Siskiyou . .

.

Solano
Sonoma
Stanislaus

.

Sutter...
Tebania.
Trinltv .

Tulare..

.

Tuolumne .

Ventura . .

.

Yolo
Yuba

1800. 18S0. Increase.

93,864
667

10,320
17,939
8,8.32

14.640
13,513
3.592
9.232
32,026

23,469
3,544
9,808
7,101
4,239

01,454
13,072

3,787
17,612

8,085

4,986
2,002

18,637
16,411

17,:M9

13,.J89

15,101

4,>j:b

40,339
6,412

25,497
a4,9S7

298,997
28,029
16,072

10,087

15,7.54

48,005
19,270
12,13:3

5,051
12,163
20,916
32,721
10,040

5,469
9.916

3,719
24,574

6,082
10,071

12,1)81

9,636

62,976
539

U,3S1
18,721
9,094

13,118
12,525
2,584

10,08:!

9,478

15,512
2,928
6,601
0,596

3,340

3:3,:381

11,324

4,339
12,800
5.6.36

4,399
7,499
11.302
13,2.3.5

20,823

14,232
6,180

»J,:M0
5,584

7,786
8,618

233,959
21,319

9,142

8,669
9,513

35,039
12,802

9,492

G,G23

8,610
18,473
23,926

8,751

5,159
9,301
4,999
11,281

7,818
3,073
11.772
11,284

30,888
128

(/. 1,064
d.7S2
d.212

1,522
990
8

d. 1,451

22,548

7,957
616

4,207
505

68,073
1,748

(7.552

4,812
2,429

587

tJ.3,454

13,589
,S69

d. 1,247
5,949
828

17,711
26,369
65,0.38

4,280
6,930

1,418
6,241
12,966
6,468
2,641

d. 1,572

3,553
2,471
6,793
1,289

310
615

d. 1,280
13,293

d. 1,766
4,098
912

d. 1,648

Of the 54 counties in California, nearly all produce grapes,

the larger portion of them yielding wine for home con-
sumption or for export. Thi re is an established demiind for

this wine to the amount of l.iiiiD.ooo gallons per montli from this

country nloae, making 12,i)0i).iniu gallons annually, and an
exportation to foreign countries of :ni,920 gallons in 1889, val-

ued at 1(217.093. The State mav be divided Into three grape-
growing districts: the coast, which Includes Sonoma, Lake,
Napa, Alameda, Santa Clara, and Santa Cruz counties; the

Sierra Nevada Foothill and Sacramento Valley district, which
Includes Placer, El Dorado. Calaveras, Tuolumne. Vulia, 'i olo,

Butte, Sacramento, Tohama counties; and the Southern dis-

trict, which includes .San Joaquin, Merced. Fresno, Tulare,
Kern, Ventura, Santa Barbara, San Bernardino, Los .\ngeles,

and San Diego counties.
In the first district the finer grades of white and red dry

wines are made. The choice variety of the French and Ger-
man tvpes seem to come nearer to reproducing themselves
there than In anv other dl.^Jtrict. In that district are success-

fully grown the tinest varieties of French champagne grapes
which vleld a handsome profit to the jirodiicers. There is one
cellar In the district having a capacity of 800,000 bottles, pro-

ducing champagne by natural fermentation In the bottle.
The champagne industry in California is constantly growing,
with the pronilse of a bright future. While wine is the lead
ing viticultural product, the district produces also fine table
grapes. Crapes for table use and raisins are also extensively
^rown in the second district, a large portion of the new plant-
ings being for raisins.
In Napa county, in the first district, there was in 1890 a

grape acreage of 20,763 acres. There were 142 wine cellars in
Napa, manv of them of recent construction, and containing
all the appliances for the manufacture and handling of wines.
There were 3,000.000 gallons of wine made in that county dur-
ing the year 1889.

Sonoma county. In this district, had in 1889 21,683 acres of
bearing vineyards. The same conditions exist there relative
to the quality of grapes and wines produced as In Napa. The
ravages of phylloxera were felt in Sonoma and Napa in 1874,
and a great many vineyards were destroyed. It is now gen-
erally believed that the destruction caused by the phylloxera
can be stayed by gro\\ing the native resistant stock and graft-
ing upon that the foreign vinifera. In Sonoma county in 18^
there were produced about l,75*j,300 gallons of wine and 230,-

000 gallons of brandy.
Santa Clara county. In this district, contains some 12,500

acres of bearing vineyards, and should enjoy a reputation for
fine white and red wines equal to Sonoma and Napa. This
and Santa Cruz county in 1889 produced 2.544,000 gallons of
wine. As yet the phylloxera has troubled the vineyards but
little in comparison with the counties before mentioned.
There is said to be a deep gravelly bed underlying this whole
surface, in which the growers say the phylloxera does not
work with success.
Alameda county. In the first district, has 6,500 acres of

bearing vines, and produces a type of wine resembling the
white and red wines of France : and in this part of the dis-

trict, known as the "Livennoie district," a high grade of
Sauterne and claret is produced. The geological formation
of the valleys and slopes of the Mount Diablo range more
nearly reproduce the soil conditions that characterize the
department of the Gironde in France than any other section
on the coast. In this district there were produced in 18^9 some
60,000 gallons of w inc. noted more for the quality than for the
quantity which It produces. This is comparatively a new
\vine district, and has grown up within the last decade. The
first svstematic planting of hl.gh grade grapes began in 1882.

There Is in the second district a great viticultural Interes^
embracing table grapes, raisins, sweet and dry wines, and
brandies, excelling in the latter. Sacramento, Placer, El
Dorado, Tehama, Yuba, Butte, and Yolo counties produce
large quantities of table grapes, and quite a quantity of rai-

sins is shipped from some of these counties. Tehama has the
largest vineyard In the world (3,800 acres), to which the mana-
ger says 1,000 acres of new vines are to be added withia
a year". There were in the distillery on this vineyard in April,
1S90, when visited bv the special agent of the Census Office,

300,000 gallons of brandy and l,0yo,000 gallons of wine. An-
other large vineyard, the second largest In the State, contains
1..500 acres, and' Is situated at Folsom, Sacramento county.
The winery belonging to the vineyard has a capacity of 600,-

000 gallons. Many talile grnjies are shipped from this vine-
yard to the Eastern markets.
In the third district, near Stockton, in San Joaquin county,

Is located one of the largest vineyards and wineries. Fine
brandies are made in that district; also sherries, ports, and
some excellent clarets. Fresno county contained in 1891

about 23.000 acres of bearing vines and 15,000 acres of new
plantings, the larger portion of which were grown for raisins.

There were, however, a great many gallons of wine and
brandv made In that county. The wines were mostly sweet,
and of excellent qualitv. The raisin pack in 1889 was 656,595

boxes: the wine produced. 1.200.000 gallons. The California
"Wines and Vines," speaking of the Muscatel de Gordo Blanco,
the true nusln grape, savs : "The soil seems to Impart a vigor to

the vines that Is unknown elsewhere In the world. The sec-

ond crop Is often verv nearlv equal to the first, and the third

comes before the leaves fall off." More than half the raisin

grapes grown in California are produced in Fresno county.
San Bernardino county, in the same district, is also prlncl-

pallv devoted to the gro^^•ing of raisin grapes. There w ere

9,,362' acres of bearing and 4.123 acres of non-bearing vines,

and the raisin pack 'for 1SS9 amounted to 375,000 boxes. Two
wineries In San Bernardino county produced 279.(K)0(rnllons

of wine In 1.S89. There were also shipped from this district

1,700 tons of table grapes.
There were produced In I.'vsg In Los Angeles county 25,820

tons, or 51.640,000 pourds of grapes for wine, and 1,000 tons or
2,0(X).iHXl pounds of grapes tor table )>urposes. The wines In

that coniitv are justlv celebrated, and were the first shipped
from California to the Eastern markets. That county excels

in its sherries, ports, and brandies. There were 20.000 boxes
of raisins packed In 1889, the new disease having reduced the
product about one-half. The product of Orange, a couny
lately formed from portions of Los .\ngele3 county. Is Includ-
eii ill the above figures.

In San Diego county there is an acreage of 6,000 bearing and
7,500 non-bearing vines. Of the latter, 6.000 were just coming
Into bearing In l.'vsg, and did not add much to the product.
While this shows a fairiucrease In the growth of the Industry
during the last four vears, the increase Is accounted for t)y

the fact that the new tilseasc that was so injurious In Los

1 Angeles did not affect San Diego county. It Is in the El Cajon
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vallev of San Diego countv that the most progress bus been
made" iu viticulture. There are 27,000 acres adapted to fruit

growiug. and 3,000 acres of bearing raisiu vineyards iu El
Cajon. The raisius from this valley are anioug the finest

produced iu California. The product of the El C'ajou valley

in 1889 was 75,000 boxes; in the balauce of San Diego couuty
the pack was 75,000 boxes : iu all, 150.000 boxes. Another suc-

cessful branch of viticulture in this district is the shipment
of table grapes to the Eastern markets. Many of the elevated
localities are so free from frost that grapes can be left on the

vines until January.
As it has been noted that California has the largest vineyard

in the world, it may be well to state that she has also the
smallest. It is a vineyard consisting of a single vine, in

.Snnta Barbara countv. It was planted by a Mexican woman
about sixty-eight years ago, and has a diameter one foot from
the ground of 12 inches, its branches covering an area of 12,000

feet, and it produces annually from 10,000 to 12,01X1 pounds of

grapes of the Mission variety (many bunches weighins six

and seven pounds), the crop being generally made into wine.
The old lacly who planted this one-vine vineyard died in 1805

at the age o"f 107.*

In harmony with its genial climate, fully described in Brit-

annlca. Vol. Iv, California possesses many scores of mineral
springs of great variety In respect of temperature and chem-
ical analysis. Over 200 of such springs have already been
opened, located chiefly in the Coast range, though there are
also many mineralized springs in the .Sierra and in tlie desert
regions in the southeastern part of the State. Dr. Winslow
Anderson, of San Francisco, undertook not long since the
task of collecting descriptive notes, with veritable and prac-
tical analvses of the most prominent springs of the State, and
has given' to the public, in a highly interesting volume, tlie

results of his investigations. He pronounces the California
mineral springs to be equal in attractiveness and value, to
those of any European or other health resorts. See American
Hkalth a'so Pleascre Resorts, in these Revisions and
Additions.

CALISTOGA, a picturesque town of California,
situated near the Petrified Forest, about sixty-five

miles north of San Francisco. It is noted for its

mineral springs, and is a popular summer resort.

0.\[,IVER, a matchlock or firearm about mid-
way in size and character l)et\veen an anjuebus
and a musket. It was small enough to be fired
wiihoiit a rest or support.
C.Vf.IXTINES, the more moderate section of the

Hussites in Bohemia. They took their name from
the leadinfj article of their confession (published in

14-1 ), whicli was a demand f.ir the iiivingof thecui)
(calix) in communion to the laity. Their tenets were
conceded by the articles of Basel in 1433, and they
were for a time quite a prominent party ; l>ut they
gradually became less strict in princijile, and had
ceased to be of importance by the bej^inningof the
sixteenth century.

(I.VLICIXG, the operation of driving oakum or
untwisted rope into the seams of a ship to render
them water-tight.
CALL, a military rhusical term meaning a signal

on the drum, pipe or bugle. The metal whistle
used by a boatswain and his mate on ship-board is

also a call."

CALLA, an aquatic or marsh-loving genus of
.•l;v(c,;r, of a single species, Cnlla palitatris, the
water-arum. It has white spathes, cordate heart-
shaped leaves, flowers crowded up to the extremity
of the spadix, and red berries. It is widely distrib-
uted through the cold marshes of Europe and North
America, and acquires some economic importance
in Lapland and parts of Russia, from the f.act that
its root-stock when deprived of its acrid properties
by cooking, is a source of starchy matter used in

bread-making. The well-known and beautiful Rich-
((/</;(^ the calla of house cultivation, was formerly
included in this genus. See Britannica, Vol. XII,
p. 264.

CALLANDER, a village in Perthshire, on the
left bank of the Teith. It lies in a beautiful and
romantic situation surrounded by high mountains
and Highland lakes. Population, l.ilL'l.

CALLEXDER, .Tonx, historian, born in Boston,
Mass., in 1706, died in Newport, R. I., .Ian. 26, 1748.

* See U. S. Census BuUetiu of Viticulture of 1890.

He graduated at Harvard and became pastor suc-
cessively of a Baptist church in Boston, in Swansea.
Mass., and in Newport, R. I. At the latter place
he was a member of a society called " Company of
the Redwood Library." He delivered an address
in 1738 entitled, .Ih Historical Discuui-sf on the Ciril

and Rdigious A^lairs of the Coloiiii of Bhode Island
and Providence Plantations, from the First Setthnneni
to the End of the First Centuri/. This was, for one
hundred years, the sole history of Rhode Island.
:Mr. Callender published a series of papers relative
to the history of the Baptists in America.
CALLERXISH, a district on the west coast of

the island of Lewis, 16 miles from Stornoway. re-
markable for its pre-historic stone circles, of which
there are four at no great distance from one an-
other. See Britannica, Vol. XIV, p. 492.

CALLICHTHYS, a genus of physostomatous
bony fishes of the family Sihiridie, having the body
almost entirely covered by four rows of large, hard,
narrow, scaly plates. The head is also protected
by bony plates. The twelve species of this fresh-
water genus are natives of South America. See
Britannica, Vol. XXII, p. 69.

CALLIGONUM, a genus of plants of the natu-
ral order Polygoneir, having a quadrangular fruit

winged at angles. The best known species is a
succulent shrub found on the sandy steppes near
the Caspian Sea, where its acid shoots and fruit

often serve to allay thirst. The roots afford a nu-
tritious gum.
CALLINCER.one of the hill forts of Bundelcund,

elevated 1.2110 feet above the adjacent plain. From
its position and size it must at one time have been
a place of great strength. At the base of the rock
stands a town of the same name, which, though
much decayed, still bears testimony of its ancient
grandeur.
CALLIPERS, compasses with curved legs, used

by turners and other workmen for measuring the
diameters of cylindrical, spherical, and other
curved work.
C.VLLOVIAN, a division of the .lurassic system,

represented in England by the Kellaways Rock.
CAI-LUS, a term employed in old surgical works

and still used, jiopularly.to indicate the new growth
of osseous tissue about the extremities of» fractured
bones, whidi serves to unite them.
CALMS, or Calm L.\TiTii)i:s, those parts of the

ocean near the equator which are subject to total

absence of wind for long jioriods together.
CALOPIIYLLl'JI.a genus of trees of the natural

order 0'ullifer:r, natives of warm climates. Some
of the species yield valuable timber and also supply
valuable resins, while the seeds of other varieties
produce a fixed oil used in lamps and for other
purposes.
C.VLORIC, a term given to a supposed imponder-

able fluid to which was formerly ascribed the
lihenomenon of heat, and hence used loosely for

heat.
CALORIMETER, an instrument for measuring

the specific heat of a body ; the determination be-
ing etTected by ascertaining the (|uanlity of ice at
zero which is turned into water by the traneference
to it of heat from the body under examination. See
Britannica, Vol. XX, p. 132.

CALOTTISTS (Le Per/iment de la Calotte), a society
of witty and satirical men, in the times of Louis
XIV, who were headed by two officers in the king's
body-guard named Torsac and Aimon. Their name
was taken from the cap which formed the symbol
of the society. Their amusement consisted in send-
ing to any public character who had made himself
ridiculous a " patent " authorizing him to wear the
calotte as a covering for the weak part of bis head.
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As the society became audacious, and did not spare
even royalty itself, it was suppressed.
CALOTYPE, the name given to a photographic

process devised about 1840 by Dr. Fox Talbot. It

is not now in use.

CALOVIUS, Abraham, the chief representative
of controversial Lutheran orthodoxy in the 17th

century ; born at Mohrungen, in East Prussia, April

16, 1612, died at Wittenberg Feb. 25, 1686; he was
successively professor at Konigsberg, pl-eacher at
Danzig, and professor at AVittenberg. He waged
war incessantly on Arniinian, Socinian, Reformed,
and Catholic doctrines, and was very bitter against
Calixtus. He was six times married, the last time
in his seventy-second year to a young daughter of

his colleague, Quenstedt. Calovius's chief writings
are his Syatema Loconnn Theoloqicorum (12 volumes,
1655-77), and Historia Syncrettstica (1682).

CALOYERS ("good old men"), a general name
for the monks of the Greek Church.
CALPE, one of the pillars of Hercules, identified

with Gibraltar. See Britannica, Vol. X, p. 585.

CALPENTYN, a long and narrow jieninsula on
the west side of Ceylon. The neck is so low as to

be overflowed during the northeast monsoon, so
that it is transformed into an island.

CALTABELOTTA, or Calata Bellota, a town of

Sicily, 10 miles northeast of Sciacca, most pictur-
esquely situated around an ancient castle, which
crowns a steep rock overhanging a stream. Calta-
belotta was long a Saracen town, and its name is

said to be derived from Kalaat-el-Ballut ("the
castle of the cork-trees "). Population, 6,178.

CALTROP, or Calthohp, in military warfare,
was a piece of iron with four prongs, each prong
about four inches in length. When it was wished
to check the approach of the enemy's cavalry or
besiegers in the ditch of a fortification caltrops
were thrown around. Owing to their shape one
prong was sure to stand upright, and horses or
men stepping upon them became disabled. See
Britannica, Vol. XT, p. 703.

CALUIRE-ET-CUIRE, a town of France, in the
department of the Rhone, on the left bank of the
Saone, about three miles from Lyons. Population,
9,182.

OALUMBA, or Colombo, used in medicine, is

the root of Jnteorhiza palmata, a menispermaceous
climber of Eastern Africa. Its bitterness and other
properties are ascribed to the presence of columbin,
berberin, and columbic acid. It is a useful, mild
tonic and stomachic. American calumba root is

obtained from Fraxera Walter), a gentianaceous bi-

ennial, and has properties like those of gentian.
CALU^MET, a village of Michigan, situated in the

copper region, near the northernmost jioint of the
Upper Peninsula. It contains a celebrated copper
mine, often spoken of as the richest in the world.
See Britannica, Vol. XVI, p. 239; Vol. XXIII,
p. SI 6.

CALUSO, a town of Piedmont, Italy, 11 miles
south rf Ivrea, and connected with Turin by rail-

way. Population, l;'>,16].

CALVARY, the scene of our Saviour's crucifixion,

an eminence whicli lay just outside the ancient
Jerusalem. The name is a translation into Latin
of tlie Hebrew word Golgotha, signifying a" skull,"

perhaps given because the mount was a place for

public execution, or because it was shaped like a
human skull.

CALVARY, in Roman Catholic countries, a rep-
resentation of the various scenes of the passion and
crucifixion of our Lord. It consists of three crosses
with the figures of Christ and the thieves, usually
life-size, surrounded liy figures representing the
personages who took part in the crucifixion.

CALVELLO, a town in the province of Basilicata,
Italy, pleasantly situated on a hill-slope about 1.?

miles south of Potenza. It has two convents. Pop-
ulation, 5,800.

CALVERLEY, Charles Stuart, English parodist,
born Dec. 22, 1831, died at Folkestone, Feb. 17, 1884.
He was educated at Harrow, Oxford and Cam-
bridge, and in 1865 was called to the bar, and set-
tled in London, but a fall on the ice in the winter
of 1866-(J7 put an end to what promised to be an
exceptionally brilliant career. One of the most
gifted and scholarly men of his time, and unrivaled
as a humorist, Calverley will be remembered by his
tv.o little volumes. Verses and Translations (1862),
and Fl;i Lcares (1872). •

CALVERT. For an account of George Calvert,
first Lord Baltimore, see Britannica, Vol. IV, p.
713. Cecil Calvert, second Lord Baltimore, was
born -about 1603, and succeeded to his father's titl&

in 16.32. In 1633 he sent an expedition to his Amer-
ican territory, under the charge of his brother
Leonard, and thus became the real founder oi the
colony of Maryland. Leonard Calvert, the first

governor of the colony, was born about 160G, and
died in 1647. The title became extinct upon the
death of Frederick Calvert, the seventh Lord Balti-
more in 1771.

CALVERT, George Hexry, author, born in.

PrinceGeorgecounty,Md., Jan. 2, 1803, died in New-
port, R. I., May 24, 1889. He v>as a great-grandson
of the first Lord Baltimore. Having graduated at
Harvard he studied at Gottingen, Germany, and
on his return resided in the neighborhood of Bal-
timore, edited the "Baltimore American," and then
removed to Newport, R. I., and in 1S53 became mayor
of that city. lie wrote for periodicals and pub-
lished several books.
CALVERT, a prosperous town of Texas, about

85 miles northeast of Austin. It contains manu-
factories of cotton-seed oil, and is the business cen-
ter of a fertile agricultural district.

CALX, a Latin term for quicklime. As quick-
lime is produced by burning limestone, the alche-
mists applied the term calx to the substance of a
metal or mineral that remains after being sub-
jected to extreme heat and calcination to the
process.
CALYCANTHUS, a genus of Calycanlhacr.r; a

small order, of which only a few species are known,
natives of North America and Japan. They are
square-stemmed, aromatic shrubs, with purple
flowers, which have the odor of strawberries. The
most common species in the United States is fo/.v-

cnntlius florklu!:, or Carolina allspice.

CALYCIFLOR-E, a term introduced by De Can-
dolle to include those natural orders of dicotyle-

dons in which the sejjals and petals are separate,
as in Tha!am!J!or,r, Imt in which the stamens, in-

stead of being hypogynous, are perigynous or
epigynous. It includes the Leginniitogx.Rosacese,

Saxifrciqaccw, and other related orders.
CALYDONIAN BOAR: in Grecian mythology.

a

frightful animal sent by the goddess .Vrtemis to lay

waste the fields of CEneus, king of Calydon, because
he had omitted a sacrifice to her. The king bein?
absent on the Argonautio expedition, no one darei
to face the monster, until Meleager, the son of

(Eneus, with a band of heroes, pursued and slew
him.
CALYMEXE, a genus of the fossil order Trilo-

hiles, found in the Silurian rocks.
CALYPTR.K.A, a genus of mollusks sometimes

popularly known as chambered, cup-nnd-saucer,
bonnet or slipper limpets. It is the typical genus
of the family Cali/ptrahhc. The shapes vary con-

siderably. Some ten living species are known.
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anostly from wanner waters. See Britannica, VoL
XVI, p. 650.

CALYX, in botany, the external envelope of the
flower. See Botany, Britannica, Vol. IT, p. 131.

CAM, or Gr.\nta, a river of England, which rises

in Essex and flows northeast through Cambridge.
It gives its name to the town of Cambridge, which
stands upon it, and below which it is navigable.
CAilARILLA, a Spanish word, literally "a little

chamber," signifies throughout Euroije the in-

fluence exercised on the state by the favorites of a
monarch in opposition to the advice of his legiti-

mate ministers. It first obtained this meaning in
the time of Ferdinand YII of Spain.
CAMAYEU and Moxochkome, terms bj' which

pabiting in one color is designated. The ancients
painted both in gray and in red pictures of sev-
eral tints, but where the natural colors of the ob-
jects are not copied, are said to be en camaiieu. As
one color generally prevails we speak of blue, red,
yellow, green camayeu.
CAMBERWELL BEAUTY (la;ima Antiopa),a.

butterfly very common in the central and southern
parts of Europe. The wings are of a deep purplish-
brown color, with a band of black containing a row
oi blue spots around tlie brown and a pale yellow
margin dappled with black specks. The colors are
rich and velvety. The margin of the wings ex-
hibits tooth-like angularities. The caterpillar is

black with wliite dots and a row of red spots down
the back, and is rough with soft spines. It feeds
on tlie willow.
C.\iIBIST, an Italian word for money-changer,

or one wlio is versed in the o[)eration of exchange.
The word is also used figuratively as the title of a
book ill which inonej's, weights, measures, etc., of

various nations are given in the equivalents of

some particular one.
CAMBRIA, the ancient name of Wales, the Bri-

tannia Secunda of the Romans. Tlie name is de-
rived from that of Cimbri or Cymri, by which the
WeUii have always called themselves.
C.VMBRIC, a general term applied to the fiiiAt

ana thinnest of linen fabrics. It is said to be derived
from Cambray, a city of France, formerly of Fhm-
ders, where the goods were first manufactured.
Scotch cambric is really a muslin, being made of cot-
toi w'lh thefil)er twisted very hard, to imitate real
or linen cambric. See Camuray, Britannica, Vol.
IV, p. 7L'6.

Cambridge, a village of Maryland, county-seat
of Dorchester county, situated on the Choptank
River, about 50 miles southeast of .Vnnapolis. It

is an important shipping-point for oysters, herring
and shad; contains several canning factories and
• stablishments for the manufacture of tobacco,
flour and staves, and is the seat of two excellent
academies.
CA.MBRIDGE, a village of New York, about 35

miles northeast of Albany. It contains manufac-
tories of machinery, llour. leather and lumber, and
is the seat of Cambridge Washington Academy.
CAMBRIDGE, a village of Ohio, county-seat of

Guernsey county, situated in an agricultural and
mining region, about tiO miles north of Marietta.
Coal is found in the vicinity, and the town contains
important manufactories of flour, iron, pottery and
salt. c
CAMBRIDGE, an important and rapidly grow-

ing city of Massachusetts, and one of the county-
seats of Middlesex county, .'^ee I'ritannica. Vol.
IV, p. 732. The city comprises four distinct sec-

tions, each still bearing its original title—namely.
Old Cambridge, North Cambridge, Camhridgeport,
and East Cambridge. Old (.;amb^idg^^ as its name
implies, marks the soot where the city began its

growth. Harvard square is nearly in the center ot
this portion of the city. At the east end of this
square still stands the famous Wadsworth House,
built in 1726, in which the successive presidents of
Harvard College lived for 120 years. Near thi*
central spot is the old village cemetery, in which
were buried many of the most eminent men in the
early days of Cambridge. Cambridge Common con-
tains about 20 acres. At the western end sti'l

stands a venerable elm, surrounded by an iron
fence, with a plain granite slab, which records that
"Under this tree Washington first took command
of the American Army, July 3, 1775." North Cam-
bridge extends in a northerly direction from
Harvard University, and. lying on the Charles
River, is a point of much commercial importance.
Camhridgeport lies between the end of West Bos-
ton Bridge and Old Cambridge, and abounds with
manufacturing industries. East Cambridge, that
section formerly known as Lechmere's Point, is op-
posite the northwestern portion of Boston. It is

the most recently settled portion of the city, and
contains the court-house, jail, house of correction,
and other public buildings. The fir.st printing office

in America north of Mexico was established at
Cambridge in H)39. Population in ISSO, 52,669 ;ia
in 1S90, G9,8;37.

CA:\IIiiaDGE CITY, a village of Indiana, sit-

uated on the Whitewater River, 15 miles west of

Richmond. It contains extensive manufactories
of railroad cars, machinery, furniture, sash and
blinds, flour, lumber, and malt-products.
CAMBRIDGE GREENSAND, a name given to

certain "coprolite beds" met with in Cambridge-
shire, which were at one time supposed to repre-

sent the Upper Greensand. The l)eds in question
are now ascertained to occur on the horizon of the
base of the Chalk Marl. See Coprolites, Britan-
nica, Vol. VI, p. 353.

CAMBUSL.\NG, a large mining village of Lan-
arkshire, four miles southeast of Glasgofr. Here a
re^^val, known as the "Camb'slang Wark." was held
under Whitefield in 17-tl. Poi)ulation, HifioS.

CAMDEN, a city of New Jersey, on the Delaware
River, opposite Philadelphia. It is an important
railway city, seven railroads having their termini
here—namely, Camden and Amboy, Camden and
Burlington County, Camden and Atlantic, Phila-

delphia and Atlantic (Mty, West Jersey, and Camden,
(Uoufcster andMt. E|iliraiiu. The city has increased
rapidly during thelast 20 years, both in population
and business; in part, however, by annexation of a
portion of Newton. The v.ator works which sup-

l)ly the city with water from the Delaware River

are at Pavonia, about one mile north of Camden.
Populat ion in l.-;.SO, 41 ,059 ; in 1890, 58,274. See Brit-

annica, Vol. IV, p. 734.

C.A.MDEN, a thriving town of Arkansas, county-

seat of Ouachita county, situated at the head of

low-water navigation on the Ouachita River. It is

a shipping point for cotton, and an important cen-

ter of trade. It contains several establishments

for the manufacture of flour, iron and woolen goods.

CA.MDEN, a flourishing village of Delaware,
throe miles south of Dover. It is the seat of an
academy. The chief industry is the canning qf
fruits.

CAMDEN, a village of Maine, situated on the

west shore of Penobscot- Bay, about nine miles

north of Rockland. It contains numerous manu-
factories of railroad cars, car-wheels, pumps, spikes,

anchors and Moolen goods, and is extensively en-

gaged in commerce, ship-building, and the exporta-

tion of lime.
C.VMDEN. a village of New York, about IS milea

northwest of Rome. It contains important manu-
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factories of leather, furniture, woolen goods, rakes
and iron.

CAMDEN, an old historical town of South Caro-
lina, county-seat of Kershaw county. It is an im-
portant educational and trade-center. See Britan-
nica. Vol. IV, p. 734.

CAMEL, a caisson-like apparatus for rendering a
vessel navigable in shoal water. It was invented
by the Russian engineer De Witte (1790-1854), and
is often used between Kronstadt and St. Peters-
burgh.
CAMELFORD, a village in the northwest of

Cornwall, near the source of the Camel, 14 miles
from Launceston. It lies in a high and hilly tract,

and is said to have been the scene of a battle be-
tween King Arthur and his nephew Mordred, a. d.

542, in wliich Ijoth were slain. Population, 800.
CAMELOT, a steep hill of Somersetshire, Eng-

land, near Ilchester, in tlie parish of Queen's Camel,
identified by tradition with one of the capitals of
the legendary King Arthur. There are some re-
mains of remote antiquity in the vicinity.
CAMEL'S THORN (Alhagi), a genus of plants

of t!ie natural order icg'wnuViOsa-, containing a num-
ber of herbaceous or half-shrubby species. These
plants are of great importance on account of the
food whicli they afford for camels, as they are na-
tives chiefly of the deserts of the East. See Brit-
annica, Vol. XV, p. 493.

CAMERLEXGO ("chamberlin"), the cardinal hav-
ing cliarge of the secular interests of the papacy.
CAMERON, J.VMES, soldier, born in Maytown,

Lancaster county. Pa., March 1, 1801, killed "at tlie

battle of Bull liun, July 21, ISiil. He entered his
brother Simon's printing office in Ilarrisburg in

1820; edited tlie Lancaster "Political Sentinel" in
1827; studied law; served as sutler in the Mexican
war, and became colonel of the 79th New York
regiment at the outbreak of the civil war.
CAMERON, J.\MEs Dox.vLB, Senator and son of

Simon Cameron, born in Jliddletown, Dauphin
county, Pii., i\Iay 14, 1833. After graduating at
Princeton he became successively clerk, cashier
and president of the Middletown bank. From 1863
to 1874 he was president of the Pennsylvania rail-

road, and was influential in extending this road to
Elmira, N. Y., after the war, thus making steam
connection between the lakes and Chesapeake Bay.
Mr. Cameron is also interested in coal, iron and
manufacturing industries. Under President Grant
he held the portfolio of war in 1876; in 1877 he re-
signed to take his father's place in the United
States Senate. He was reelected Senator in 1879,
1885 and 1891.

CAMERON, John Hilly.vkd, Canadian states-
man, born in Beaucaire, Languedoc, France, April
14, 1817, died in Toronto, Nov. 14, 1876. He was ed-
ucated at Kilkenny, College, Ireland, and in 'To-

ronto; entered the legal profession; was elected to
the Canadian parliament in 1846, and appointed
solicitor-general in the same year. He served for
16 years in the legislative body, and during that
time was a prominent mover in a number of im-
portant bills, one of which secured better postal
facilities between Canada, Great Britain and the
United States. He was the author of several legal
works, and was one of the commissioners appointed
for the revision of the Statutes of Upper Canada in
1840, and the consolidation of the statutes in 1856.
C.A.MERON, Malcolm, Canadian statesman, born

at Three Rivers, Canada East. April 2.5, 1808, died
in Ottawa, June 1, 1876. He was entirely self-edu-
cated, and rose by his own efforts from the position
of stable-boy to posiliuns of honor and jirotit under
the Canadian government. He began liis political
career in 1.S36. as reuregontative in inc I'r^er

Canada Assembly and was successively inspector
of revenue, cabinet officer, president of the council,
commissioner of public works, postmaster-general
and member of House of Commons from South On-
tario.

CAMERON, SiMox, statesman, born in Lancaster
county. Pa., March 8, 1799, died there June 26, 1SS9.
He learned the printer's trade when only nine years
of age, and in 1820 had risen to be editor of a news-
paper in Doylestown, Pa. Two years later he edited
another paper in Harrisburg. He held the office
of adjutant-general for his State, and in ].s4.j was
elected by the Democratic party as their rejiresent-
ative in the United States Senate. In \i^W\ having
become a member of the Republican party, he was
sent to the United States Senate. When Abraham
Lincoln was nominated for the Presidency, Senator
Cameron was a favorite candidate for the "first place
on the ticket, and also for the second; but t!;e Penn-
sylvania delegation was not agreed, and he failed
of nomination. President Lincoln called him to
his Cabinet as Secretary of War. When he served
his second term in the Senate his loyalty was ques-
tioned on account of his advocacy of peace; but in
the Cabinet he urged more aggressive measures
than the President was prepared to sanction. He
was in favor of arming fugitive slaves, and instruct-
ed Gen. Butler to this effect. In January, 1S02, he
resigned his position and was sent as miiiister to
Russia, where he helped in securing the friendship
of that nation at this trying period. He resigned in
November, 1862, and four years later was returned
to the United States Senate. He was elected to a
fourth term, but resigned in his son's favor in 1S77.
During his political career he v.T.s practicallj- the
Republican dictator in his State, and was called the
" Czar of Pennsylvania politics."

CAMERON, Vekxey Lovett, C. B., African ex-
plorer, born at Radipole, near AVeymonth, July 1,

1844. He entered the navy in 1S.j7, and served in
the Mediterranean, the AVest Indies, and tlie Red
Sea, and on the East Coast of Africa, taking jiart in
the Abyssinian expedition and in the suppression
of the slave trade. In 1S72 (seeBritannica. Vol. I, p.

249), he was appointed to the command of an East-
Coast expedition to relieve Livingstone; and, start-
ing from Bagamoyo in March, 1873, in August, at
Unyanyembe, he met Livingstone's followers bear-
ing his remains to the coast (seeBritannica, Vol. X,
p. 194). After making arrangements for their safe ar-
rival he proceeded to Ujiji, where he found some of
Livingstone's papers and amaji, which he forwarded
to Zanzibar. lie then made a survey of Lake Tan-
ganyika, which he found to be disconnected with tlie

Nile system. Taking a southerly route, he reached
the Portuguese settlement of Benguela on the West
Coast, Nov. 7, 1875, whence he returned to England.
Created a C. B. and raised to the naval rank of
commander in 1878, he traveled overland to India;
and in 1882, with Sir Richard Burton, he visited the
Gold Coast. Among his works are .Invws Africa
(1877), and Our Futurr Jlirjhn-ati to India (1880).

CAiMEROX, a village of Missouri, about forty
miles west of Chillicothe. It is an important rail-

road and trade-center, and has excellent educational
facilities.

CAMERONIAN REGIMENT, a name given to
the 26th regiment of British infantry, which had its

origin in a«body of t^iinoronians. In 1689 the Con-
vention at FMinburgh, taking advantage of theze:.l
and courage of thenionibers of this religious body,
induced a number of tlioni to assist in the revoh'-
tion, on the understanding that the s]iecial olijecc

of the corps was to recover and establish the work
<if Reformation in Scotland. Tlie regiment, with
the youthful Lord Angus as colonel and William
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Cleland, the poet, as lieutenant-colonel and actual
commander, was sent northwards to quell the insur-
rection. On Aug. 21. 1689, the Cameronians. 1,200

strong, defended themselves against 5,000 High-
landers, and although Cleland fell early in the
fight, his work was accomplished; for, in Macaulay's
words. " the Cameronians had finished the war."
See C.^MERON', RicH.ARD, Britannica, Vol. IV, p. 742.

CAMERONIANS, a religious body in Scotland,
followers of Richard Cameron, officially called Re-
formed Presbyterians. In 1681 societies were or-

ganized bearing the names of the districts to which
they belonged, for the purpose of defense against
the oppression of the government and for the main-
tenance of worship. They refused to accept the in-

dulgence granted to the Presbyterian clergy in the
times of Charles II (see Britannica, Vol. XIX, p. 516),

lest by accepting they should be understood to rec-

ognize his ecclesiastical authority. The political po-
sition of the Cameronians was very peculiar, since,

declining to recognize any laws or institutions wliich

they conceived to be inimical to those of the kingdom
of Christ, they refused to take the oath of allegiance.

In 1860 there was an attempt to prevent the mem-
bers exercising the franchise, but in 1863 it was de-
cided not to exercise discipline to the extent of

suspension and expulsion on such questions. In
consequence of this decision, to whicii the majority
adhered, ten or twelve congregations seceded. In
1876 tlie larger body formally united with the Free
Church. The principles of the Cameronians are
now, therefore, distinctively represented by the few
congregations which seceded in 1863. See Religious
Denomix.\tioxs ill the United States.
CAMEROON, a German colony on the West Coast

of Africa, extending along 9° 8' east longitude from
the Cross River to the mouth of the Kio del Roy,
below 3° north latitude; the limits in the interior,

which is almost unexplored, have not been fixed.

The name is derived from the Cameroon River,
which enters the Biglit of Biafra opposite Fernando
Po by an estuary over 20 miles wide; the stream is

for a considerable distance nearly a mile broad, has
at some seasons a current of 5 miles an hour, and
its yellow waters may be traced far out at sea. The
country is very fertile, abounding in ebony, red-
wood, and palm trees, and a variety of tropical
fruits, while the production of cotton and ivory is

very considerable. The climate is very trying to
Europeans, and traders generally live in hulks and
only store their goods on shore. The natives belong
to the Bantu group. Their kings, Bell and Akway,
practically wholesale merchants, made considerable
trouble by their refusal to permit the natives of the
interior to trade directly with Europeans. As Eng-
land declined to assume the protectorate, the Ger-
mans were appealed to. and on .July 14, 1884, the
German flag was hoisted at Cameroon and a gov-
ernor appointed.
CAMETA, a town of Brazil, on the left bank of

the Tocantins, which joins the estuary of the Ama-
zon from the south. It is 85 miles to the southwest
of Para or Belem. It has a fertile district attached
to it, which contains 20,500 inhabitants.
CAMLET, properly a fabric made from the hair

of the Angora goat. It is also made wholly of wool,
or of wool mixed with cotton or linen, and spun
hard.
CAMOGLIA, a town of Northern Italy, on the

Gulf of Genoa, about 13 miles southeast of the city
of that name. It has about 6,000 inhabitants, chiefly
engaged in fishing.

CAMORRA, the name of a secret society in the
former kingdom of Naples under the Bourbon gov-
ernment, tne members of which were called Ca-
morristi. It was first publicly known about 1820. It

had a central rendezvous in every large provincial
town, and twelve such in the city of Naples ; and
for each of these sections there was a chief, with
powers of absolute command, and a treasurer with
charge of the common fund. This organization,
partly political and partly of the nature of a stand-
ing vigilance committee, plundered and terrorized
the country for many years. It was tolerated under
King Ferdinand II for political reasons, but the
government of Francis II endeavored to put down
the society, and the police received instructions to
seize and transport all known members of it. Those
who remained entered into alliance with the Gari-
baldian committee, and essentially aided in the ex-
pulsion of the Bourbons. The organization still

retains a nominal existence, but is of no impor-
tance.
CAMPANA, L.\, a town of Andalusia, Spain, sit-

uated on the Madre-Viega. about 37 miles nortlieast
of Seville. It has about 5,500 inhabitants, cliiefly

engaged in agricultural pursuits, and in weaving
and brick-making.
CAMPANARIO, a town of Estremadura, Spain,

62 miles southeast of Badajos. It has manufactories
of linen and ropes, and a trade in the agricultural
produce of the neighborhood. Population, 5.400.

CAMP.tNHA, a town in the Brazilian province of
!Minas Geraes, 150 miles northwest of Riode Janiero.
It is surrounded by bare hills, in which there has
been much mining for gold, and large herds of

cattle are reared on the lowlands. Population, 6,000.

CAMPANULA ("a little bell"), a genus of plants
including the blue-bell or hare-bell, the Cantertuiry-
bell, etc. See 1I.\hi;-Hki.i., Britannica, Vol. XI. ji. 478,
CAMPANUL.\l\l.\, a common genus of hydroids

and type of a family, 'Vn/i;ioiH(/o//(/,T (see Britan-
nica, Vol. XII, p. 5(il ). The delicate stem bearing
the colony of polyps maybe simple or branched;
the nutritive individuals are surrounded by trans-
parent, bell-shaped sheaths, within which they may
be retracted. The genus is common in North Eu-
ropean seas and in the Mediterranean.
CAMPBELL, an ancient and illustrious Scottish

family, to which genealogists have chosen to assign
an Anglo-Norman origin, deriving its surname from
the Latin /><' ('nmi)O A/Zo. According, however, to

the Duke of Argyll, it is purely Celtic, of Scoto-Irish
origin; and Camhil, as the name was always for-

merly written, is just the Celtic cam beul, "curved
mouth." Sir Duncan Campliell; of Lochow, created
Lord Campbell in 1445, and his descendants, the
ducal house of Argyll, are noticed in Britannica
under .\rgyllsliire. From his younger son. Sir Colin
Campbell of (ilenorchy, are descended the earls and
marquises of Breadalbane; and from the younger
son of the second Earl of Argyll, who fell at Flod-
den in 1513, the earls of Cawdor (created 1827\
CAMPBELL, .\lex.\ndek, theologian, son of the

preceding, born at Shane's Castle, county An-
trim, Ireland, in ,lune, 1786, died in Bethany, \V.

Va., March 4, 1866. He was educated at the Glas-
gow University

I
emigrated to the United States,

and t)ecanie pastor of a Presbyterian church in

Washington county, Pa. The father and son Ijecan.e

dissatisfied with Calvinistic doctrines, and in ISIO
organized a church at Brush Run, Pa., whose creed
was the Bible, and whose form of baptism was
immersion, .\lexander Campbell in 1827 organized
the church which is variously called "Disciples of

of Christ," "Christians," "Church of Christ," and
" Campbellites." The sect increased, in numbers,
and in 1880 had a membership of 500,000. Its

founder was in 1823 the editor of "The Christian
Baptist," afterwards called "The Millennial Har-
binger." Mr. Campbell believed slavery permissi-
ble to Christians, and according to Scriptural
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authority. He wrote much for the religious press,

and published many religious books. He was a
scholarly man, and the founder, and first president
of Bethany College.
CABIPBELL, Andrew, inventor, bom near Tren-

ton, N. J., June 14, 1821, died in Brooklyn, N. Y.,

1890. He received only a common-school education,
and was early obliged to care for himself. He
learned carriage-making, invented a br\ish-f!rawer's

vise, built the first omnibus of St. Louis; built the
"Great AVestern " omnibus in 1846—the largest ve-
hicle of the kind ever constructed ; built the wooden
bridge over Cedar River, Iowa, which was the long-
est single-span bridge of wood ever made (558 ft.

between abutments), and in 1851 he turned his at-

tention to the improvement of printing-presses.

His first successful press was built by A. B. Taylor
& Co. He went into their employ, became a prac-
tical printer, familiarized himself with tlie business,

and invented many little devices ; the endless band-
fly used in the Bullock press was his invention. Ha
built presses for Frank Leslie, Harper & Brothers,
and J. C. Ayer & Co. ; for the latter the machine
built was the first super-imposing press, and with

it 120 almanacs could be printed in a minute. He
built for Frank Leslie the first automatic press. He
also invented a very fine country-newspaper press.

He was the originator of the first press which, in

one continuous operation, printed, inserted, pasted,

and folded a paper. He took out nearly fifty pat-

ents.
CAMPBELL, Bartlby, dramatist, born in Alle-

gheny City, Pa., Aug. 12, 1843, died in Middletown,
N. Y., July 30, ISSS. He began th-j study of law,

which he relinquished and became a "Leader" re-

porter. He founded the "Evening Mail" of Pitts-

burgh in 1868, the " Southern Magazine "of New Or-
leans in 1867, and three years later was official re-

porter of the Louisiana House of Kepresentatives.
He took up the writing of dramatic pieces in 1871,

and among his plays are the following: Through
Fin-; Peril; Fate; The Virginian; On the Rhine; an
adaptation of the German comedy Ultimo, which he
named The Big Bonanza; Heroine in Rags; How
Women Love;My Partner; The Wliite Slave; My Geral-

dine; and Paquita. The Big Bonanza netted a San
Francisco theater .$16,000 in a month. My Partner
achieved success in New York, being the first of

Mr. Campbell's plays which gave satisfaction in

that city. In 18S6 the author became insane.
CAMPBELL, George Washixgton, statesman,

born in Tennessee, in 1768, died in Nashville, Feb. 17,

1848. He graduated at Princeton in 1794 ; served in

Congress from 1803 to 1809, and from 1811 to 1S14;

became secretary of the treasury in 1814, and was
appointed minister to Russia in 1818. He was a
member in 1831 of the French claims commission.
CAMPBELL, Helen Stuart, author, born in

Lockport, N. Y., July 4, 1839. She was educated in

Warren, R. I., and at Mrs. Cook's Seminary in Bloom-
field, N. J. She began at an early age to contribute
sketches to the newspapers, and made a study of

the liousekeeping problem, employments for women,
and the condition of the poor in cities. She has
written valuable articles on these subjects. Among
her publislied books are: Tlie Ainslie Scries; His
Granihniilliers; Six Sinners; Uniothe Third and Fourth
Generation; The Easiest Way in Honsekeejiing and
Co'iklng; The Problem of the Poor; The American
Girls' Home-Book of Work and Play; Under Green
Apple Boughs; The What-to-do-Chib; Mrs. Herndon's
Income; and Miss Melinda's Opportunity. She was
literary editor of "The Continent" from 1881 to 1884,

and in 188B contributed a series of articles for the
New York "Tribune" on the working-women of that
city.

CAMPBELL ISLAND, a lonely spot of volcanic
origin to the south of New Zealand, discovered in
1810. It was used as an observatory during the
transitof Venus in 1874. Though it is mountainous
and measures only 36 miles round, it has valuable
harbors and a rich and rare flora.

CAMPBELL, James, statesman, born in Philadel-
phia, Pa., in 1813 ; became a lawyer ; was judge of the
court of common pleas from 1841 to 1850 ; attorney-
general of the State in 18.52, and appointed post-
master-general by President Pierce in 1853.

CAMPBELL, John Archibald, jurist, born in
Washington, Ga., June 24, 1811. He graduated at
the State University when in his sixteenth year,
and was admitted to the bar by special act of legis-
lature, as, at the time he passed his legal examina-
tion, he was not twenty-one years old. Upon re-

moving to Montgomery, Ala., he practiced law, and
frequently sat in the legislature. President Pierce
gave him the appointment of associate justice of

the United States Supreme Court, and this office he
held from 1853 to 1861. He believed in the right of

secession, but opposed the civil war. Under the
Confederacy he was assistant secretary of war. The
peace commission of February, 1865, which met at
Fortress Monroe, numbered him as one of the South-
ern representatives. After the Confederacy had
been abolished, Mr. Campbell was arrested and de-
tained in Fort Pulaski; when discharged on parole
he resumed the practice of law in New Orleans
CAMPBELL, John Francis, of Islay, Scottish

folk-lorist, born Dec. 29, 1822, died at Cannes. Feb.
17,1885. Educated at Eton and the University of
Edinburgh ; he held oflices at court, and was yfler
wards secretary to the light-house and coal commis-
sions. Much of his life was spent in travel. He
was an enthusiastic Higldander, a profound Gaelic
scholar, and a man of singularly lovable nature.
An obelisk was raised to his memory in 1887 -n the
summit of Cnoc-na-Dab, a hill in Islay, near his
birthplace. Campbell's great work is his Pojuilur
Tales of the West Highlands (four volumes, Edin-
burgh, 1860-62), a very important contributioi to
the scientific study of folk-tales. He gave much
attention also to scientific studies, and published
several scientific works.
CAMPBELL, John JIcLeod, D. D., Scottish theo-

logian, born at Kilniuver, in Argyll, in 1800. di ?d
at Eoseneath, Feb. 27, 1872. Sent to Glasgow
L'niversity at the age of eleven, tie was licensed to
preach by the presbytery of Lome in 1821, and w;is
ordained minister of Row, near Helensburg. in

182.5. His views on tlie personal as.surance of sal-

vation, and on the universality of the atonemen !,

brought upon him a charge of heresy which led to
his deposition by the general asseml>ly in 1831.

See Britanuica, Vol. XXI, p. 538. Campbell bore
this heavy trial with the greatest charity and pa-
tience. Refusing to form a new sect, l.e for two
years labored in the Highlands as an evangelist, and
for twenty-six years preached quietly without re-

muneration to a regular congregal ion that gathered
round him in Glasgow. His healtli failing, the re-

mainder of his life was spent in retirement. In lMi8

his University gave him the degree of D. D., and iu

1871 a testimonial and address were presented to

him by men of nearly every religious denomination
in Scotland. He was the aullmr of three of the
most valuable of modem English theological books:
Christ the Bread of Life {\Sbl), The Xalnre of the

Atonement (lS,bS), and thoughts on Revelation (18ti2).

C.V.MPBELL, Thomas, clergyman, born in Ire-

land, Feb. 1, 17tv!, died iu Bethany, W. Va., Jan. 4.

1854. The Canijibell's of .Vrgyle were his ancestors.
He studied al (iiasijinv rniversily, and was traineii

for the mini»tr\ under the Scottish establislr.ner.t.
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Soon after becoming a minister he joined tlie "se-

ceders." and soon sailed for the United States. He
identified himself with the associate synod of

Xorth America and assumed the care of destitute
churches in Western Pennsylvania. His son joined
him in 1809, and thereafter the two were united in

church work. The elder Campbell labored to assist

his son until blindness and the infirmities of age
obliged him to give up work.
CAMPBELL, Timothy J., of New York city, a

lawyer, born in County Cavan, Ireland, in 1840.

He came to America in 1845; received a common
school education ; became a printer, and was em-
ployed by several daily newspapers. In politics

a Democrat, he was elected a member of the
assembly from New York city in 1868, 1869, 1870,

1871,1872,1873, and 1875; studied law during his

iirst term, and entered the profession in November,
1869. He was elected justice of the Fifth District

civil court in Sew York city in 1875, and served
six years. He was again elected a member of the
assembly in 1883, and afterward a State Senator.
He was elected a representative from the Eighth
Congressional District of New York to the Forty-
ninth Congress, to fill the vacancy caused by the
resignation of S. &. Cox, and was reelected to the
Fiftieth Congress. In 1890 he was elected from
the same district to the Fifty-second Congress.
C.\MP EQUIPAGE, a general name for all the

tents, furniture, fittings, and utensils carried with
an army, applicable to the domestic rather than
to the war like wants of the soldier.

CA.MPER, Peter (1722-89), anatomist, born at
r^eyden. May 11, 1722; studied there and in 1750
became professor of medicine at Francker; in 1755

at Amsterdam, and in 1765 at Groningen. In
177Jhe resigned his post, and, on being elected a
member of the State council in 1787, removed to

The Hague, where he died, April 7, 17S9. Camper
was distinguished, not only for the services he ren-

dered to anatomy, surgery, obstetrics, and medical
jurisprudence, but also as a promoter of fine arts.

His worli on tlie connection of anatomy with the
art of drawing was an important contrilnition to
the theory of art.

C.VMPHILENE, an artificial variety of camphor
obtained from turpentine, by acting thereon with
the dry vapor of hydrochloric acid, and keei>ingthe
wliole at a low temperature by immersing the ves-

sel in a freezing mixture. A solid substance is

produced which separates in white crystalline

prisms, and has the taste and agreeable aromatic
smell of common natural camphor.
C.\MPIIIXE, a term applied in commerce to

purified oil of turpentine, oljtained by carefully
distilling the oil over quicklime, or by rectifying it

over dry chloride of lime to render it quite free
from rosin.

C.A.MPINAS, S.VN- Caki.os de, a town of Brazil,

situated on a fertile plain, 44 miles northwest of Sao
Paulo. There are larije colTee and sugar jdantalions
in the surrounding district. Population, 12,000.

CAMPION, the common name of plants belong-
ing to the genera ////r'/uKS and Silene, as moss-cam-
pion, meadow-campion, etc.

CAMP-MEETINGS, gatherings of devout persons
held usually in thinly populated districts, and gener-
ally continued for a week or more, with a view of

securing prolonged and uninterrupted religious
exercises. Assemblies of like kind have been more or
less usual at various periods in the history of the
Christian Church ; but it was in connection with
Methodism in .\merica that sucli meetings became
especially pi-oni.inent. The practice of holding
such meetings originated in 1799, and is still com-
mon.

CAMPOBELLO, an island belonging to New
Brunswick. It is situated off the coast of Maine,
about two miles from Eastport. It is a popular
summer resort. Lead and coal are found in the
island. The chief industry is fishing.

CAMPO DE CRIPTANA, a town of Spain in the
province of, and about 50 miles northeast of the
city of Ciudad Real. It has manufactories of
coarse cloths, and some trade in corn and fruits.

Population, 5,255.

CAMPOS, S.vo S.\Lv.\DOR DOS, a town in the Bra-
zilian province of Rio de Janeiro, situated on the
Parahyba, which is navigable for small craft to this
point, 30 miles from its mouth. It has fine
wharves, and considerable trade in coffee, sugar,
brandy, and timber. Population, 15,000.

CAMPO SANTO, Holy Field, the Italian and
Spanish name for a cemetery or burying-ground,
especially for one inclosed by an arcade.
CAMPO-FORMIO, a village of Northern Italy,

six miles southwest of Udine, celebrated for the
treaty of peace here concluded, Oct. 17, 1797, be-
tween Austria and the French Republic. See
Britannica, Vol. Ill, p. 131; Vol. X, p. 610; Vol.
XIII, p. 4S5 ; Vol. XVII. p. 200.

CAMPVERE, a fortified town of the Nether-
lands, in the province of Zealand, in "Walchereii
Island, 4 miles northeast of Middleburg. It has a
port on the Veersche Gat, a tract of water separat-
ing Walcheren from North Bev.eland. The town is

now in a state of deplorable decay, but it still

possesses remnants of its early prosperity. It has
one calico factory. Population, 900.

CAMTOOS, or G.vmtoos, a river of the east divi-

sion of Cape Colony, Africa, two hundred miles in

length. It rises in the Nieuwveld mountains, and
flows througli the inland district of Beaufort, fall-

ing into the inlet of the sea which is immediately
to the west of Algoa Bay.
C.\MUS, Arm.\xd Gastox, a prominent character

in the French Revolution, born at Paris in 1740,

died in 1804. On account of his superior knowl-
edge in ecclesiastical law he was elected advocate-
general of the French clergy. He was a zealous
and ascetic Jansenisl, and possessed of extraor-
dinary firmness of character. In 1789 he was elected
to the States-General. He gained possession of and
published the so called Ked Book, giving accounts
of court expenditure, which was highly disadvan-
tageous to the court and its ministers. In 1793,

wlien he was commissioned to make prisoners of
Dumouriez and other generals suspected of treason,
he was taken prisoner with his colleagues and
delivered to tlie Austrians. .Vfter an imprisonment
of two years and a hr.lf, he was exchanged for the
daughter of Louis XVI. On his return to Paris he
was elected to the Council of Five Hundred, be-

came its president in J 790, resigned a year later,

and devoted his time to literature.

CAMWOOD, or B.\rwood, a dye-wood which
yields a brilliant but not permanent red (see Bri-

tannica, Vol. VII, p. 57G). It is the wood of Bapliia

nilida, a tree of the natural order Leijuminonic, sub-
order Cxsalpiniex, a native of Angola and Sierra
Leone.
CANAD.\, Dominion of, a colonial government

under the sovereignty of the British Empire. For
its history, geography, government, productions,

commerce and earlier statistics, see Britannica,

Vol. IV, pp. 76.5-82.

A portion of the North-western Territories were,
in 1882, divided into four districts—Assiniboia,

95,000 sq. m.; Saskatchewan, 114,000 sq. m. ; Al-

berta, 100,000 sq. m.: and .\thabasca, 122,000 sq.

m. The district of Keewatin, between Manitoba
and Ontario, and stretching north to Hudson Bay,
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was created in 1876 out of the Territorie!-, and
«rected into a separate government under the

Lieutenant-Governor of Manitoba ; it has an area

as at first defined of about 45U,U0O square miles, but

part of it at least is now included in the territory

recently awarded to Ontario.

The official census of April 3, ISSl (the latest

taken of the wliole Dominion to the date of this

writing;, gave area and population of the several

provinces as follows

:

Political Divis.ous.

Prince Edward Island
Kova Scotia
New Brunswick
ijuebec
Ontario
Manitoba
British Columbia
Territories and Arctic Islands.

Total

.

Square
miles

2,13;J

20,907
27,174

1S8,G88
201,7:ff

1-23.200

:)41,;t9;'>

2.003.2.52

:?,.570.H92

Total
Pop.

108,891
440 ..572

321,233
,309,027

,92.'!,22S

65,954
49.4.59

oG,4-iG

Density
per sq.
mile.

12

19
0-5

0-14
0-02

4,324.S10 I 1-24

To the above area should be added 140,000 square
miles for lakes, rivers, etc., giving a total area of

3,610,257 square miles. An estimate for 1890 makes
a total population of over five millions.

A census of Manitoba taken in 18S(i showed that

the population was 108,640. If allowance is made
for the territory wiiich was taken from ilanitoba

and added to Keewatin and Ontario in 1883 (the

area in 1881 was 123,200 square miles), the rate of

increase since that year has been 74.49 per cent.

The district of Keewatin, between ilauitoba and
Ontario, and stretching north to Hudson Bay, was
created in 1876 out of the Territories, and erected

into a separate government under the Lieutenant-
Governor of INIanitoba ; a portion of Manitoba was
added in 1S,S3. audit has now an area of about
400,000 square miles.
The number of immigrants who arrived in Can-

ada in 1885 was 105.096; in 1886, 122,581; in 1887,

175,579; in 1888, 174,474; and in 1889, 176,462. These
numbers are inclusive of those who arrived from
the United States.

Except in British Columbia, all the provinces
of the Dominion have one or more universities and
several colleges, which prepare for university de-

grees. There are in all about 16 degree-granting
bodies in the Dominion, with about 24 colleges at-

tended by about 7,000 students. In 1888 there were
15,139 public schools, and 869 high and superior

schools, attended by over a million of pupils.

The total actual receipts for the financial year
ending June 30, 1889, were $71,147,964, and the total

expenditures the same. The total public debt of the

Dominion .luly 1, 1890, was $282 993,751, and the net
debt $233,375,641.

The active militia includes the volunteer and the
marine militia. The reserve militia consists of all

the men between the ages of IS and (iO not serving
in the active militia of tlie time being, with certain
exemptions. The number of men to be drilled an-
nually is limited to 45,000, and the period of drill

to 16 days every year. On ,1 an. 1, 1890, the active
militia consisted of 36,.598otlicers and men, compris-
ing 43 troops of cavalry, 18 batteries of field artillery,

43 of garrison artillery. 3 companies of engineers,
and 640 companies of infantry and rifies. Tliere were
also nine permanent corps and scliools of instruc-

tion, the strength of whicli is limited lo 1.000 men,
.viz.oneschool of cavalry, lhrc>i' ctart lllerv, four of in-

tnfantry, nnd one mounted infantry. Tiiere is also a
royal mil Ary clleg-^ at Kingston, founded in 1875.

since which time 74 cadets have received commis-
sions in the imperial army. A small-arms amuni-
tion factory is in operation in Quebec. There is at
present no active marine militia, the naval defenses
of the country being under the care of the imperial
authorities.
The trade of the Dominion is chiefly with the

United States and Great Britain. The total wheat
crop in 1888 was estimated at 33,000,000 bushels,
of which 1,081,169 bushels were exported. In 1889
the total wheat crop of Manitoba was, owing to the
dry season, not much over 7.000,(X)0 iDushels. The
only complete agricultural returns are from the
province of Ontario, and the average produce per
acre from 18S3 to 1SS9 inclusive was: Fall wheat,
19.4 ; spring wheat, 15.7 ; barley, 26.1 ; oats, 35.3 ; rye,

16.4; peas, 20.4; corn, 64.9; potatoes, 118.7. Cheese
is becoming an important farm production, the
export being nearly 270 per cent, more in 1888 than
in 1874. In 1888 there were in the Northwest Ter-
ritories 115 ranches, comprising 3,113.878 acres.

In 1888, according to government returns, the
lumber production in Canada reached a total of

1 ,688,4.J3,76S feet board measure, the dues on which
were $2,500,000.

The total value of the produce of the fisheries in

1889 reached $17,6.55,226. Of the total yield in 1889.

cod was valued at $3,()18,240; herrings. $2,498,357;

lobsters, $1,484,488; salmon. $3,141,925; whitefish
.$685,096. Of the total yield in the same vear,

$6,346,722 belonged to Nova Scotia: $3.0t>7,039 to

Xew Brunswick
; $1,876,194 to Quebec; $8S8.431 to

Prince Edward Island; $3,348,068 to British Colum-
bia; $1,963,123 to Ontario; an^ $167,679 to Manitoba
and the Northwest Territories.

The chief mining districts of Canada are Xova
Scotia, British Columbia. Quebec, Ontario, and the

Northwest Territories. The total value of the min-
eral products in 1888 was $16,500,000. The principal

product is coal, of which 2,658,134 tons, valued at

.$5,259,832, wf re mined in 1888. Among the other
minerals produced were gold, $1,098,610; iron,

$1,592,931; petroleum, $755,571 ; bricks, $1,036,746;

building stone, .$641,712; copper, $667,543; silver,

$395,377.

The railway returns in January. 1S91. showed a total or li,62tl

miles of railway in operation aud 26,610 miles of telepraphs.
Shipping cleared during the previous year, 16,051,221 lon^i.with
au average annual increase of 1,000,000 tons. The sea-going
trade was done bv vessels, with a total register of 9.21t6.601

tons. In 1SS9, of her foreign trade 26 per cent, w as carried in

Canadian bottoms. The vessel tonnage owned by Canada
was 1.089.642 tons. The postal service included ".Sih post-
offices.
,\mong enterprising projects engaging public attention in

Canada for several years was that of revolutionizing the car-
rying trade between the old and new world. The project wiis

to build a railwav from Winnipeg in Manitoba to Fort
Churchill, on the «"estern coast of Hudson Bay. and to con-
nect there with steamers which would niivigate Hudsoo
Strait, aud bv sailing along a circle of the earth much shorter
than the parallels of latitude away to the south, abbreviate
verv greatlv the length of the ocean voyage. The project was
sanctioned'tive vears ago by the legislature of Manitoba, and
with the aid of a lilieral provincial subsidy the work was be-

gun. The road was to be 650 miles in length, stretching away to

the northward till the shore of the great iuland sea was
reached. Of this distance 250 miles would lie through a fairly

fertile country, which would yield some local tratllc. but the
other 400 miles" would traverse a region suitable only to support
the wandering Esquimau and reindeer. With this snlisidy 45

miles of the road were built, and the project placed upon the
market. The grain of the .\merican continent was to bo
stored in elevators at Fort Churchill, aud thence transferred
to Europe. The Dominion government was appealed to for

aid. It decided, before granting the aid asked (or. to send an
expedition to Hudson Kay lu order to determine whether
the jiroiiosed route throuah Hudson Strait and the Bay
nnd the building of a port at Fort Churchill were
feasible. The .4/ir(, of .\rctic fame, was tilted out. nnd
under command of Lieutenant Gordon, of the Koyal Nnvy,
sailed from Halifax on the vovage of imiuiry. Three trips

were made In as nuinv years. The lirst two failed of their

object bv reason of the obstruction of large fields of ice in the
Strait aiid Bav. in the third, after great dilliculty and peril.
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Port Churchill was reached ; but the report of the comman-
der on his final return was so discouraging to the hopes ol

the projectors of the new line that the whole project for the
present seems to be abandoned.
The chief public events during the year 1S90 were the elec-

tions iu sis provinces, resulting as follows (Jan. 20): New
Brunswick. 22 Government. lOOpposition, 3 Independents,
sustaining Blair coalition ministrv ; (30). Prince Edward Is-

land. IS Conservatives. 12 Liberals, sustaining the McLeod
ministry; (May 21), N'ova Scotia, 27 Liberals, 17 Conservatives,
sustaining the Fielding ministry ; (June 5). Ontario, 55 Lib-
erals, 36 Conservatives, sustaining the Mowat ministry: (13),

British Columbia, the Kobsou ministi'v receivings majority;
(17), Quebec, 73 Liberals, 27 Conservatives, sustaining the
Mercier ministry. In Ontario the Equal Rights Association,
which favored the abolition of Roman Catholic schools, op-
po^^ed the government, InMauitoba the government stopped
P'rintiug othcial reports iu French, and the legislature passed
a bill abolishing Roman Catholic separate schools and set-

ting up a uniform public school system. In the Dominion
parliament at Ottawa, in February, several days' debate on a
motion to abolish French as the othcial language in the N.
\\ . Territories resulted in adoption, by 149 votes to 50, of the
motion of Sir John Thompson, leaviug the matter to be set-
tled by the people of the territories.
Early iu 1H91 the Dominion government dissolved parlia-

ment, and the new elections, held March 5, resulted in the
success of the jjovernment party (the Conservatives) by a
decreased majority. The members of the new parliament
were classified as follows: Conservatives, or Government,
117: Liberals, or Opposition, 95: reelections to be held, 3; to-
tal seats, 215,
During the last few years two important international

questions of grave interest engaged the attention of the Do-
miniou government—one of them being the riglit of Canada
to pai-ticipate in the seal fisheries of Bering Sea. The
Unitetl States claimed to have secured, in tiie purchase of
Alaska from Russia, the exclusive riglit to those fisheries, a
right which Russia had previously claimed and had effect-
ively iiniiutained. Iu 1887, the British schooner Sai/wnrd,
immediately hailing from Canadian ports, was seized by
a United States vessel for seal fishing iu Bering Sea. 59
miles from land, and was condemned to confiscation by the
District Court of Alaska. The motion of its owner for an ap-
peal to the United States Supreme Court was denied on the
ground of a defect iu the Alaska statute, which failed to
give the Supreme Court jurisdiction over appeals from the
Alaska District. Later, however, the Alaska court consented
to the appeal. In January, 1891, the case was withdrawn
from the Supreme Court at the request of the owners of the
schooner, and application for a writ was made prohibiting
tha sale of the vessel. This application was presented by the
Attoniey-lieneral of Canada, acting in the name of the gov-
ernment of Canada and the government of Great Britain.
Con-iderable feeling was the result of the effort to take the
case out 01 tlie bands of the E.xecutive and treatv-making
depnrtnu-iit of the Washington government, especially as the
British government had not consented to be bound'bv the
decision of the U. S. Suiu-eme Court. Subseciuenlly." how-
ever, a friendly correspondence between the Interested gov-
ernments resulted in an agreement to submit the Question at
issue to arbitration.
The other question of special interest In Canada and in the

United States Is that growing out of the fishery treaties be-
tween the two countries, A new treaty recentfv formulated
by the executive goveruiiu'nts of Great Britain and the
United States, relating to the fishery question, failed through
the non-api>royal of the United States Senate. SeeTKEATiES,
in these Revisions and Additions.

The following is the official census of the popu-
lation of ('anada taken in 1891. The report bears
date Aug. 31, 1891:

POPULATION OF CITIES.
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POPULATION OF VILLAGES FROM 1,500 TO 8,000.

Pictou.
C'Ate St. Louis
OrangeviUe
Waterloo
Prescott
St. J.'rOme
Farnham
Whitby
LoiiEfueuil
Wallaoebur?
Port Artliur
St. Stephens
Simcoe
Seaforth
Clinton..
Kiii'';irdiue.
KeJifrew
Listowel
Nioolet
North Sydney
Syduev
Thorold
Campbellford
Notre Dame de Grftce.
Aiiiberstburg
Chieoutimi
Rid^etowu
Buckini^liam
Mount Forest
Aylmer. Out
W'*in^ham
.MiUtowu. N. B
Tilsonburg
Newmarket
Peuetauguishene
Mitcliell
Mago^
Midland
Dresden
Forest
Richmond, Que
Hawkesburv
Welland ..."

Txbridge
Palmerston
Meaford
Wiarton
Portsmouth
Drummondville .....*..

Aylmer. Que
Loudon , West
Leamington
Parrsboro'
Point Edward
Gravenhurst
Preston
Oakville
Meritton
Exeter
Lachute
Dunville
Aurora
Louisville ...

Waterloo
Iberville
Essex Centre
Grauby
Blenheim
Port I'crry
Moutmaghv
Kentville, >>I.S

Parkhill
.\shburnham
Harristou
Port Elgin
.-Vlexaudria
Fergus
Windsor Mills
Beanharuois
Bedford
8t. Boniface
Berthier
Geor.sjetown

Total

.

3,403
1.571
2.S47

•2.lim

2.1199

2.0*2
1,880
3.140
2,3.5.5

1,53,5

1.27.5

2,3:«
2,MS
2,4S0
2,606
2..H76

'-,(105

2,688
1.,S80

1.520

1.4.S0

2.1.56

1.418
1,.524

2.672
!,!):«

],.538

1.479
2,170
1,540

1,1118

1,664

1,9.39

2.U06
1,089

2,284
768

1,(195

1,9711

1.61

1

1,-571

1,920
1.870
1..S24

1,828
i,86(;

796
1,734
900

1,762
1,601

1,411

1,206

1.293
1,0)5

1,419
1,710.

1,798
1,725
765

1,808
1,.540

l,:isi

1.C.17

1.847

800
1.010

1,212
1.800

1 .7:is

1.2.85

l,.531l

1 .2li6

1,772
1,400
1,200

1,733

879
1,499

1,080
1,283
2,156

1,473

143,061

1891.

2,999
2,972
2,962
2,941
2,919
2,868
2,822
2.7.86

2,7.57

2,726
2,698
2.(WO
2,674
2,641
2,645
2;ll:;i

2.611

2..587

2,518
2,513
2,426
2,273
2,421
2.305
2,279
2.277
2.2.54

2.239

2,214
2,167
2.167
2.1 16

2,163
2.113
2.110
2.1(11

2,100
2,088
2,0.58

2.057
2.0.56

2,042
2.(1.35

2.023
2,007
1.999
1,9.84

1,974
1,955

1 .945

1,1115

1.910

1,909
1,882

1,848

1,843
1.825
1.H13

1.809

1.751

1.776

1,748
1,740

1,7:K

1,719

1,709

1.710
1,7(18

1,6118

1,697

1,686
1,680

1,674

1,687

1 ,659

1,614

1,599

1,591
1..590

1..571

1,553
1 ,.537

1,509

Increase.

175,639

1,401

115
875

402
1,201

1,423
342
29

161
29

1,006

638
993
946

1,006

781

'342'

716
700
44

627
249
482
224
137

1,021

1.&32
993
79

443
485
122
165
199
179
13;J

1,188
240

1,0.55

183
314
499
703
589
833
424
115

• 45
84

203
359
116

909
670
496

401
141
408

2.59

414

712
91

491

270

CENars B5- Provinces and Elector.^l IIivisions.

The accompanyinsr.with the exoppt.ion of Xipissin^;

and the tJiiorganizpd Territories, is a stalement nf

the population of Canada by electoral districts.

The figures in the column of 1881 for the Provinees-
of Ontario and Manitoba differ in many districts,
from those which appear in the Census volumes of'
1 SSI, owing to the changes of boundary whicli were
made by the Redistrilxition Act and the additions
of territory. In every district in which the popula-
tion of 1891 is compared with that of 1881 the cir-
cumscription is the same.

BRITISH COLUMBIA.

Districts.
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ONTARIO. QUEBEC.

Cardwell
Carleton
Coruwall and Stormont
Duudas
Durham. East
Durham, West
Elgiu. East
Elgiu, West
Essex. North
Essex. South
Frouteaac
Cilensarry
Greuville. -South
Gray. East
Grey. North
Grev. South
HiiKlimand
Hult'in
Hiuiiilton
Hasiings. East
Hiistings. North
Hastiuits. West
Hurou. ?3ast
Iluroa, South
Huron, West
Kent
KiUL'stoii
Lanihton. East
Lambton. West
Lanark, North
Lanark; .South
Leeds and Greuville, North.
Leeils. South
Lennox
Lhnolu and Niagara
Lou'lou
Mi^ldlesex. East
Middlesex, North
Middlesex, South
Middlesex, West
Mou'-k
Mnskoka and Parry Sound.

.

Nii'issing
Norfolk. North
Norfolk. South
Northumberland, East
Northumberland, West
Ontario, North
•Ontario, South
Ontario, West
Ottawa, City
Oxford, North
Oxford, South
Peel
Perth, North
Perth, South
Peterborough, East
Peterborough, West
Preseott ,

Prince Edward
Renfrew, North
Renfrew, South
Russell
Sinicoe, East
Simcoe, North
.Siincoe, South
Toronto, Center
Toronto, East
Toronto, West
Victoria. North
Victoria, South
W'aterloo, North
"Waterloo, South
Welland
Wellington, Center
AVellington, North
Wellinglon, South
Wentworth. North
Wentworth. South
York. East
York, North
York, West

16,770
18,777
23.19.S

20,598
18.710
17,555
25,748
23,480
25,659
21,;M3
14,993
22.221
13.526
2.5.834

23,-«4

25,703
17,660
21,919
35,901
17,313
20,479
17,400
21,720
21.Sill

23.512
29,194
14,091
21.72.5
20,X90

19.8.55

17,945
12,423
22,206
16;<14
2S.:«)
19,746
25,107
21.2(«
18J*S8
19,491

15,910
17,6.W
1,9.59

20.9:«
19.019
22,991
16,9.84

21,281
20,244
20,18.')

27,112
24.390
24,778
16,387

2«A38
21,608
20.402
13;!10

22J»7
21,044
19.124

19,042
2.5,ns2

27.18.5

26,120
22,721
22,9X3

24,807
38..VO
16,661
20,813
20,986
21.7,54

26.152
26,816
2)1 ,024

25,400
15,998
15„5;»
22..S.53

21,7:J0

18,884

PRINCE EDWARD' ISLAND.

15,382
21.749
27,158
20,132

17,053
15.375
26,734
23,925
31^23
24.022

13,445
22,447
12.931

26 .-225

20.341
23,072

16,318
21.9.S6

472.52

18,053
22 4!13
18.963
18.968
19,184
20,020
31,4.34

19,264
24,269
23,449
19,265
19,864
13.523
22.451
14.902
21,806
22.281
a5..5l")9

19,095
18.800

17,288
1.5,315

26,515
13.023

19.400
17,780
22,001
14,947
21 ,.380

18371
18,792
37,281
26,131
22,421
15.472
26.909
19.402
21.920
15.808
24,173
18,892
22,719
2:1.972

31.643
35,801

28J06
20Ji27
26.6.32

43,5<J4

73.8.32

16,.S49

20,1.55

25,325
25448
25,131
23,3.96

24,9«8
!M,378
14,591
16,770
35,H>2
20,2.84

41,863

Districts.

Argenteuil
Bagot
Beance
Beauharnois
Bellechasse
Berthier
Bonaveuture
Brome
Chambly
Champlain
Charlevoix
Chateauguay
Chicoutiml and Saguenay
Compton
Deux-Montagnes
Dorchester
Drummond and Arthahaska..
Gaspe
Hochelaga
Huntingdon
Iberville
Jacques Cartier ^
Joliette
Eamouraska
Laprairie
L'Assomption
Laval
L^vis
L'Islct
Lothinitre
MaskinongC'
M<:'gantic
Missis<)UOi
Montcalm
Montniagny
Montmorency
Montreal Centre

Do. East
Do. West

NapiervlUe
Nicolet
Ottawa County
Pontine
Portneui
Quebec Citv, Centre

Do. East
Do. West

Quebec County
Richelleti
Richmond and Wolfe
Rimouwki
Kouville
St. Hvacinthe
St. Jean
St. Maurice
Shefford
Sherbrooke
Sonlanges
Stanstead
Temiscouata
Terrebonne
Trols-Ki vifres
Valid reuil
Vercht^res
Y'amaska

Partly estimated.

14.947
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